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Foreword

This is a most refreshing set of stories from the front line of innovation.

While the EU institutions review current policy and, I hope, increase the focus

on pro-innovation policies, the wide range of initiatives reported in these pages

show very clearly how fast open innovation practice spreads already across regions

and across sectors.

The cases coming from services promotion and from environmental policy are

particularly inspiring: whatever a community’s challenge, more and more creative

innovation will be part of the answer.

The focus on modeling reported here is a proof of the increasing maturity of our

understanding of innovation systems. But the self-developing (autopoietic) nature

of innovation systems means that modeling them is in itself a pioneering challenge,

where brute force and established practice must evolve toward new data analysis

approaches. More innovation is needed.

Oxford Robert Madelin

April 2017
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Foreword by the European Commission

MIST stands for Modeling Innovation Sustainability and Technologies, which is of

growing importance. The innovation landscape has fundamentally changed from

the rather well-defined, even predictable “old” economic behaviors to the new,

connected and networked world where the interdependencies together with the

dynamics present a real challenge.

What I see as the challenge for this book too is to keep the strong focus on

modeling itself, based on an understanding of modern innovation. We are no longer

in linear, predictable innovation processes, since much of the innovation is parallel,

networked, and multidisciplinary.

For policy making, the innovation modeling can bring valuable hints on which

kinds of processes best foster the success and speed of innovation and how to build

enabling technologies but increasingly more relational infrastructures for success.

According to the work by Lin and Edvinsson, the structural intellectual capital is

the key factor for successful innovation policy, i.e., how the various elements in the

whole innovation system interact! It is not about creating innovation or knowledge

islands but to create the interactions, reflections, and processes.

Also noteworthy is discovering that in theWestern world knowledge is seen very

much as an object one can possess, but in Eastern cultures the knowledge is seen as

interaction, as a reflective process between the individuals.

Innovation is to make things happen, and innovation ecosystems at their best

catalyze collisions igniting new ideas and bringing them into innovations. Infra-

structures, i.e., open innovation environments including all stakeholders in the

Open Innovation 2.0 perspective, make rapid prototyping and experimentation in

real-world settings possible, creating early indications on the successful paths to go

forward and of course those to be killed as well.

Modeling this complexity and these interdependencies can help policy makers

discover the successful paths for building connected innovation ecosystems. I hope

that this first MIST book will develop a strong driving force behind innovation

vii



modeling for policy development in Europe. We surely have interesting elements

and emerging infrastructures in Europe, but having a holistic vision on the needed

actions for impact is very much what is now needed.

Advisor for Innovation Systems

Directorate General for

Communications Networks

Content and Technology

(DGCONNECT)

European Commission

Brussels

Belgium

Bror Salmelin
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Brief Description

Today, we are witnessing an extraordinary fast changing world with multiple

disruptive technologies. The growing power of artificial intelligence, machine

learning, cloud computing, big data and the so called IoT (Internet of the Things)

have brought the need to adapt for many individuals and organizations, which is

resulting in radical new forms of business modeling, policies, societal systems and

society itself, as well.

This book focuses, not exclusively but mainly, on a set of real cases across

several European regions where innovation modeling is needed urgently. By

documenting the analysis on the new creative ideas and on the concrete bottlenecks

to implement innovations capable of satisfying market needs and its challenges we

attempt to distil the wisdom from the ongoing reality.

Albertina Dias
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Editorial Introduction

Albertina Dias, Bror Salmelin, David Pereira, and Miguel Sales Dias

Abstract This book is about Modeling Innovation Policies focusing on a wide

variety of topics, aiming to encourage interdisciplinary and comparative

approaches, while bringing together researchers and public institutions interested

in Sustainable Economics and Technological Development issues—including all

stakeholders and all the important factors that influence Open Innovation develop-

ment, diffusion and its practical use. Modeling Innovation Sustainability and

Technologies (MIST) has a strong focus on new research and innovation method-

ologies, following the Experimentation and Application Research (EAR) approach

as well as Open Innovation 2.0 principles. This book aims to summarize new ideas

and to provide insights into new approaches for research and innovation, planting

the seed for new collaborative projects across boundaries and with practical indus-

trial applications, in a context of sustainable economics and technologies.
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Keywords Systems’ modeling • Innovation • Economic and environment

sustainability • Real systems’ management and technological application •

International investment law • Human rights law • Agricultural foreign direct

investments • Developing countries • Land grabbing • Food security

This book is about Modeling Innovation Policies focusing on a wide variety of

topics, aiming to encourage interdisciplinary and comparative approaches, while

bringing together researchers and public institutions interested in Sustainable

Economics and Technological Development issues—including all stakeholders

and all the important factors that influence Open Innovation development, diffusion

and its practical use.

Modeling Innovation Sustainability and Technologies (MIST) has a strong focus

on new research and innovation methodologies, following the Experimentation and

Application Research (EAR) approach as well as Open Innovation 2.0 principles.

This book aims to summarize new ideas and to provide insights into new

approaches for research and innovation, planting the seed for new collaborative

projects across boundaries and with practical industrial applications, in a context of

sustainable economics and enabling information and communication technologies.

The purpose is to give insight to new research and innovation approaches within

cross-disciplinary interaction providing a possible shift in the formation of policy-

making. By not following solely a traditional academic approach, we are specially

determined to create the time and space for interaction and creativity for the future

actions and thus, not so much focused on reporting from the past.

The book is structured in five parts:

Part I Innovation Economics and Policy Perspectives This part comprises three

chapters addressing Open Innovation 2.0 conceptual innovation model, the

dynamic interdependencies across territories and the influence on the innovative

performance of regions.

Part II Innovation Management and Policy Perspectives: Case Studies

in the Central European Countries This part focuses on a set of real case studies

aiming to offer new insights and practical lessons on the issues of innovation

management, both in the Central European countries, and in the context of the

EU global internal market.

Part III Modeling Innovation and Sustainability of Future Tourism

Destinations This part explores the multidimensional nature of tourism phenom-

ena and discusses the role of tourism in spatial development and the innovation

processes in places that do not belong among well-known tourist destinations,

based on case studies from four different countries, namely, Italy, Poland, Slovakia

and Russia.

Part IV Scalable and Sustainable Information and Communication

Technologies This part of the book addresses some challenges associated with

the implementation of ICTs and highlights the importance of the adoption of such

2 A. Dias et al.



technologies by consumers, corporations and business, with a focus on long term

adoption.

Part V Environmental Sustainability Innovation Management: Case Studies

in the Southern European Countries These selected chapters focus on a critical

tradeoff between environmental and energy sustainability and the requirements for

large amounts of capital needed for such investments. Other important discussions

are made when analyzing the spatial, demographic and socioeconomic character-

istics of concrete regions and its common fiscal and regulatory framework for the

covered southern European countries.

Editorial Introduction 3



Part I

Innovation Economics and Policy
Perspectives

In essence, innovation is the ability to generate and manage knowledge creatively in

response to market-articulated demands and other social needs. Enterprises are the

main source of innovation. Their performance depends on incentives provided by

the economic and regulatory environment, their access to critical inputs (via factor

markets or through interactions in networks and clusters of knowledge-based

organizations) and their internal capacity to seize market and technological

opportunities.

Several trends combine to change the conditions for successful innovation:

innovation increasingly relies on effective interaction between the science base

and the business sector; more competitive markets and the accelerating pace of

scientific and technological change force firms to innovate more rapidly; network-

ing and collaboration among firms are now more important than in the past and

increasingly involve knowledge-intensive services; small and medium-sized enter-

prises, especially new technology-based firms, have a more important role in the

development and diffusions of new technologies; the globalization of economies is

making countries’ innovation systems more important. In sum, innovation perfor-

mance depends not only on how specific actors (e.g. enterprises, research institu-

tions, universities) perform, but also on how they interact with one another as

elements of an innovation system, at local, regional, national and international

levels.

In recent years, the systemic dimension of the generation and distribution of

technological knowledge and innovation at large is placed at the center of the

economics of innovation. Conceptual and empirical research underlines that inter-

actions and learning efforts are needed in order to strengthen the generation and

accumulation of knowledge, the emergence of innovation systems, and also the

growth performances of firms and economies. In particular, the conditions of

knowledge interactions emerge as a central feature characterizing the systemic

dynamics of innovation and knowledge.



Living Labs and Open Innovation in European

Context

Albertina Dias and Bror Salmelin

Abstract The article elaborates the background thinking and path for Open Inno-

vation 2.0 conceptual innovation model. It is based on virtual enterprises, Holonic

enterprises and fractal enterprises theory, combined with MIT Living Lab concept

developed by Bill Mitchell (Meþþ: the cyborg self and the networked city. MIT

Press; 2003). Combining this with the internet/connectivity revolution the need to

have faster pace and more successful innovation rate led to the thinking of the

quadruple helix, including the citizens as active agents in the innovation process,

not only as verificators as they were used to be in the previous triple helix thinking.

Based on the work of New Club of Paris (Lin and Edvinsson. National intellec-

tual capital: a comparison of 40 countries. Springer; 2011) the structural intellectual

capital (IC) is a key for national prosperity. Open innovation integrating the crowd

into the innovation process seamlessly seems to increase the structural IC. Hence,

integrating all these components: quadruple helix, non-linear innovation, fractal

and dynamic organizations into innovation processes in real world with real market

creation with the users who become co-creators seem to be the key for future

success.

The new open innovation 2.0 paradigm seems to be serving the innovation needs

very well in time—if we dare to take it on board.

Keywords Innovation ecosystems • Open innovation • Living labs • Innovation

models • Policy modelling • Quadruple helix • Complex systems
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1 Introduction

European Union has set innovation as high priority as part of the Europe 2020

strategy. Europe is focusing on jobs and growth through innovation. Innovation

Union is one of the key flagships to target this ambitious goal for Europe to become

a leading region in the world of modern innovation.

By focusing on both quantitative (3% of Gross Domestic Product) and qualita-

tive goals in innovation policy this has led to a good mix of instruments supporting

modern innovation systems.

In the Horizon 2020 (H2020) framework research and innovation are seamlessly

integrated, and entirely new instruments for funding are created. In the text we will

describe those in the context of European Innovation Ecosystem thinking, linking

that to the experiences we already have from Living Labs and Open Innovation,

since 10 years. This article also describes the background thinking and the devel-

oped Open Innovation 2.0 perspective on modern innovation Systems.

2 Living Labs in European Context

The origin of Living Labs thinking was in Massachusetts Institute of Technology

(MIT) where the approach was to construct test and verification environments in

laboratory settings to develop and experiment different technology solutions with

real users invited to visit those environments. This led to early prototyping with real

users again with the probability to have faster scale-up of the results. Bill Mitchell

was one of the key drivers in this new research and prototyping approaches. Since

then, the concept has been widely spread among different concepts within new

projects and programs in different parts of the world. Thus, there is no unique

definition for the Living Labs’ concept; each concrete definition approach is

defining its major and specific aspects related to the objectives of a program or

project. It is not the purpose of this article to carry out a review of the state of the art

of the concept and definition of Living Lab; still we recall some of the latest or most

generally known definitions:

– according to Niitamo, V. P., Kulkki, S., Eriksson, M. & Hribernik, K. A. (2006,

pp. 26-28) “Living Labs are an emerging Public Private Partnership (PPP)

concept in which firms, public authorities and citizens work together to create,

prototype, validate and test new services, businesses, markets and technologies

in real-life contexts, such as cities, city regions, rural areas and collaborative

virtual networks between public and private players”;

– Based on the components and principles of a Living Lab, a Living Lab is a

citizen-centric innovation milieu built on every-day practice and research, with

an approach that facilitates user influence in an open innovation environment

engaging all relevant stakeholders—business, academia partnership, citizens

and government—in real-life contexts, aiming to create sustainable values

(Bergvall-Kåreborn and Ståhlbr€ost 2009, pp. 356–358);
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– Yet the opinion for the contextual definition and purpose of a Living Lab within

the South African context (rural area) is foreseen as “a real-time experimental

environment that enables different role players with some or other common

interest within a domain to collaborate in the use and development of innovative

ideas to solve current and real world problems in a unique and integrated way”

(van der Walt, J. S., Buitendag, A. A. K., Zaaiman, J. J. & van Vuuren, J. C. J.,

2009, p. 430)

– more recently Lucassen, I., Klievink, A. J., & Tavasszy, L. A. (2014, p. 5)

suggest that a Living Lab consists of a “Test environment for cyclical develop-

ment and evaluation of complex, innovative concepts and technology, as part of

a real-world, operational system, in which multiple stakeholders with different

background and interest work together towards a common goal, as part of

medium to long-term study”.

When discussing such variety of approaching Living Lab from European per-

spective it soon became evident that from innovation system perspective end-user

involvement could be THE key factor for renewing European Innovation System.

We have the most demanding but also very diverse user communities for our

products and services; the question stands for how to harness that to increase

success rate and speed of the innovation processes in Europe.

The work of Niitamo et al. (2006, pp. 26-28) cannot be enough appreciated when

developing the strategy but also practicing it in large and small scale, and again also

in practice. This vision still recalls to the linear innovation policy understanding

instead of more recent debate on Europe’s understanding and practice of an holistic
view of the innovation policy (Edquist 2014).

At the same time “Democratization of Innovation” driven by Von Hippel (2005)

triggered the thinking of co-creation and user involvement in the innovation

processes.

The industrially led think-tank for Living Labs strategy in Europe was

established in liaison with European Commission, DG Information Society and

Media Directorate (DG INFSO, currently DG CONNECT) in 2003 to conceptualize

the European approach. Further this Living Labs think-tank focused on Open

Innovation becoming the Open Innovation Strategy and Policy Group (OISPG).

Soon it became evident that the European approach should be focusing on

creation of innovation hubs which would build on the quadruple helix innovation

model, i.e. strong and seamless interaction of the industry, public sector, research

institutions and universities, and finally also the “people”.

The target was to create attractive environments, which would be attractive for

industrial and research investment due to better innovation dynamics. This dynam-

ics would be supported by the public sector and one of the focus areas would be

public sector service, which could be co-developed with the user communities, in

real world settings. Part of this thinking was based on the idea to stretch the

boundaries of societal behavior as well, as we saw the connectivity and ICT shared

environments (with emerging social media) to change the society as well. The quest

was to push the boundaries with real world projects including strong technological

development too. Only by doing the research and development with citizens we
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could see what finally would be acceptable and thus scalable to products and

services.

This led to the first concept of Living Lab in European context; a real world site,

not an extension of laboratory. Important was also the scale as it was seen that for

scalability we needed the “sample users” to be large enough, at least in hundreds.

In Fig. 1 we have all the components needed for European Living Labs: Citizens,

application environments, technology infrastructure, organizations and experts.

Important to see is the later addition of societal capital into the picture as function-

ing Living Labs build strongly on the idea of spill-over effects back to the society,

giving motivation for all of the stakeholders, including citizens to contribute to the

common goal, making Living Lab a winning game.

Based on these conceptual thoughts European Commission and the Finnish EU

presidency launched in 2006 the first wave of European Living Labs which built a

network—European Network of Living Labs—which became later the ENoLL

movement. From the first wave the network grew fast under the following EU

presidencies to the substantial scale it has now, 340 sites even beyond European

borders (ENoLL 2015). And, the network is still growing. What we can say that the

Living Labs have now a strong foothold in all European regions, and is being

applied as important component in regional innovation systems too.

On European level the networking of Living Labs is of utmost importance.

Using Living Labs methodology to find common, scalable solutions with different

user environments is essential when driving to common European services based on

common architectural approaches. I am happy to see that the thematic cross border

networking of the sites is speeding up, enabling the most interesting Living Labs to

collaborate as partners e.g. in the H2020 projects, especially in smart city or public

services context.

Fig. 1 Living Labs as European concept
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3 Open Innovation as Part of Living Labs’ Thinking

As starting point when developing Living Labs in the European way was openness;

in sharing platforms for services but also open mind set for collaboration amongst

all stakeholders. The thinking stems from the early 1990s when the hot topic was

virtual and holonic enterprises, which were as group creating both agile and

scalable structures for operations; by sharing common operating architectures and

by collaborating strongly on task-driven basis (Leit~ao 2004). Good examples of

holonic/fractal/virtual enterprise theory was developed e.g. in the IMS (Intelligent

Manufacturing Systems) initiative among the leading industrial economies in the

1990s (Tharumarajah, Wells & Nemes, 1996). Scaling up this thinking we come

very close to the foundations of Living Labs by adding the public and societal

components to it.

Combining the approach by von Hippel about the user-driven and co-creativity

in innovation processes with the approach Chesbrough introduced in 2003—open

innovation—we come to the two fundamental of modern innovation theory. The

definition of open innovation by von Hippel focuses on creation of public goods

whilst the one by Chesbrough builds on sharing, cross licensing and in that way

being a market and product driven approach.

Open platforms, sharing and seamless interaction of all stakeholders is essential

in Living Labs. Quadruple helix has thus been central as innovation model from the

very first beginning onwards.

Open Innovation Ecosystems are increasingly becoming the synthesis of Living

Labs and open innovation processes. We see real new paradigm evolving when

combining these. Open innovation has become much more than cross fertilization

of ideas between organizations, it has become a flow of colliding ideas, raising

sparks for new innovations in real world settings.

4 Open Innovation 2.0 and Ecosystems

Following the research of Lin and Edvinsson (2011) there are clear indications that

intellectual capital, and especially structural intellectual capital drives competitive-

ness and innovation. This means in turn that from innovation policy perspective the

interaction fluidity is a critical feature of any successful innovation system.

Fluidity in this context means frictionless interaction, experimentation in real

world, and a lot of unexpected, non planned collisions of ideas, problems and of

course competencies to collide, giving the spark. It is not only about single

excellent components in the system, it is centrally about collisions and connectivity.

It was already shown in 2004 that the diversity of research teams increases

significantly the probability of breakthroughs, and actually we can also say that

mediocre inventions are not enough. We need to combine the best. Cross-

fertilization of ideas is nothing new as such, but what ecosystem thinking does is
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embedding diversity and serendipity in the innovation process more systematically

than ever before.

It is important to move from clusters to ecosystems in our innovation system

design. It’s nothing wrong with clusters, but they tend to be rather monolithic

focusing on one sector only. Of course the clusters reinforce the sector they work

in, but the tendency more towards improving, extrapolating than to create some-

thing new. Hence the emphasis on modern innovation systems need to be increas-

ingly on the “in-between” areas where creation of new is likely, and as consequence

also the fast growth.

To substantiate the potential for new market creation the end-users need to turn

to be active drivers together with the other stakeholder in jointly creating the new.

Quadruple helix innovation model gives clear roles to all stakeholders, including

the users as active agents from the first beginning. Earlier the users were objects in

the process, not co-creators. By taking the users actively on board we see immedi-

ately which solutions can be scaled up and which will fail due to various reasons.

Scaling up fast the emerging successes is key to maintain the dynamics in the

innovation system. There are also indications that those organizations which cut

failing projects at earlier stage will be more successful in the longer run.

Again, we come to the ecosystem when we think about where the experimenta-

tion and early prototyping is to be done. In real world settings one can at early stage

see the potential and also identify the paths for fast enter into the full scale markets.

Seamless user involvement is thus essential. It is important also to understand that

properly designed innovation ecosystems provide a safety net from the ideation to

the market. Failing fast means also often failing small, and experimentation and

early prototyping in turn means faster results to be brought to the market, even

incrementally.

Business model experimentation in these open innovation ecosystems is also

essential. Due to the dynamics in the economy and technology it rarely is possible

to write the old fashioned extensive business plans. Often it is enough to have a

business model idea and develop it continuously further in the real world settings, to

finally see what works and what not. Fast adjustment and experimentation is the

way forward.

Here legislation can play also a remarkable role if it is a catalyzing one.

Restrictive legislation again is a strong hinder for business model innovation.

Proper legal framework is one of the important factors for the fluidity of the

innovation space we spoke about earlier.

Innovation has moved from linear processes to mash-up processes where diver-

sity, speed and experimentation are the fundamentals.

We have moved from closed innovation to open innovation and further towards

open innovation 2.0 which highlights the interaction, fluidity and mash-up nature of

innovation processes, including all stakeholders in quadruple helix innovation

(Fig. 2).

Open Innovation ecosystems can be regional or thematic, or both. They are built

on strong interaction between the competencies illustrated in the picture by differ-

ent coloured dots. The ecosystem itself has tens or more projects (funnels in
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Chesbrough sense) which can be more or less leaking to broaden the competence

base of each action. The funnels in this context represent development projects, not

organizational boundaries. Spill-over effects to the whole ecosystem by the projects

should increase the societal but also knowledge structural capital enabling contin-

uous rise of the value proposition of the new activities.

Sharing infrastructures but also experience and knowledge is a key of the trust to

be built within the ecosystem itself. The trust is of very high importance because of

the interdependence of all stakeholders in this mutual win-win process. Cross-

fertilization and sharing does not happen without trust.

In ecosystems it is, as previously stated, very important to allow collisions to

spark the real innovations, even disruptive ones. Hence the creation process

requires courage to design a governance structure for the ecosystem to let it grow

Fig. 2 Open Innovation 2.0 view on open innovation ecosystems (OIE)
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organically. Prototyping and experimentation of policies is one of the important

components in this development too.

5 Open Innovation 2.0 in 20 Snapshots

In the white paper from 2013 manifesting the Open Innovation 2.0 paradigmMartin

Curley and Bror Salmelin highlight 20 key elements as the transformative factors

for the modern innovation approach.

The OI2 approach emphasizes the importance of Quadruple Helix innovation

where the private, public and research institutions collaborate seamlessly and in

which from the very beginning the user(s) communities co-create the new products

and services. This leads to win-win approaches as the users get products and

services they need, and the suppliers get scalable products and services. If this

co-creativity and prototyping in real world settings would not take place there

would be a real risk that the development work would lead to a win-lose setting

between the existing players in the market, and no new markets would be created

either.

Cross-disciplinary innovation together with prototyping and experimentation is

bringing forward the required dynamics. Failing fast and getting directions to

potentially successful solutions at early stage is essential. Traditional piloting or

test bed approaches are not sufficiently scalable to verify the market potential of the

inventions.

In this palette of 20 drivers for Open Innovation 2.0 (Fig. 3) one needs to

highlight both societal and technological innovation which enable business model

(more generally value creation model) innovations. The area of business model

innovation together with the new markets emergence is clearly dimensions/realms

in which we Europeans can do/perform much better.

How to achieve the fluidity and frictionless environments for multi-stakeholder

trials, including legal and policy elements is the key to root in the European mind-

set. We need to speak about openness for innovation, innovation 2.0 culture, to

complement the view.

New types of leadership, new processes and new approach to ecosystems—

paradigm change is real.

The paradigm has changed. Table 1 illustrates some aspects to concretize this

change and illustrate its drivers. Of course these factors are interrelated in complex

systemic manner and lead to the need of looking at successful innovation ecosys-

tems and innovation processes together.

Closed innovation reflects the traditional linear paradigm, often based on bril-

liant individuals or performing industrial labs. Open Innovation, as introduced by

Henry Chesbrough, is a move towards collaborative innovation structures, where

those ideas not used by oneself can be seen as tradable assets to those who might

have need for specific technologies.

14 A. Dias and B. Salmelin



When we began to analyse the innovation processes and the success closer, we

realized that one of the critical elements is the scalability of the work, which

naturally results in increased success rate. But how to achieve this?

We need to break out from the traditional linear models; we need to dare to do

more experimentation in real world settings as only then we learn very fast what is

scalable, successful, as opposed to what is simply not worth going forward with.

Traditionally we see pilots and validation in many projects, but. . .often they come

too late to have any influence of the project work itself. This triple helix approach

which excludes end-users from the actual innovation process is by far too slow.

Only by moving to the quadruple helix model where the innovation process

Fig. 3 20 drivers for Open Innovation 2.0

Table 1 The change and drivers of the innovation paradigm

Closed innovation Open innovation Open innovation 2.0

Dependency Independency Interdependency

Subcontracting Cross-licensing Cross-fertilization

Solo Cluster Ecosystem

Linear Linear, leaking Mash-up

Linear subcontracts Triple helix Quadruple helix

Planning Validation, pilots Experimentation

Control Management Orchestration

Win-lose game Win-win game Win more-Win more

Box thinking Out of the box No boxes!

Single entity Single discipline Interdisciplinary

Value chain Value network Value constellation
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happens “out there” with real people in real environments we can speed up the

successful results and kill the bad ones in time.

Another dominant element of the open innovation traditional cross-licensing

process is the cluster thinking. Cluster operations reinforce well the competitive-

ness of sectors. However, the challenge is not only to stay competitive in the

existing field, but also to find entirely new areas for value creation. We need to

have interdisciplinary manner actions between the clusters in the open innovation

ecosystems to strengthen cross-fertilization. And, taking the users on board and

integrating them into the innovation process from the very beginning will lead to

the creation of new markets. If we target only traditional clusters and traditional

industries we easily end up with a win-lose game.

Organizational changes and collaboration changes are also clearly moving

towards this mash-up, mixed disciplines approach. Value chains with subcontrac-

tors highlight the linearity in innovation processes together with control approach

which is typical for the manufacturing and traditional industry era. When products

integrate into services and get more complex, we have seen networking between

suppliers to be established, e.g. in the automotive sector, where independent

component manufacturers deliver to many brands simultaneously, based on their

special competencies. In open innovation 2.0 we go even further into dynamic value

constellations where the links are not a priori determined, but more task driven.

Competencies and resources are combined based on the tasks, not as earlier when

the services were determined by organizational structures. In turn, this also means

that the end users will be much more dominant in the innovation process for modern

products and services, especially on their functional level.

The innovation process change affects also radically the management styles of

successful companies. We have plenty of examples where an authoritarian control-

type of management is replaced by strong leadership. However, we need to go into

even further metaphors when we move to open innovation 2.0. The successful

leadership will be mentoring, catalyzing, inspiring: it will be orchestration of fluid

resources to perform their best. And, what makes all interesting is that the orches-

tration conducts not only the known players, but also the audience to create

fantastic joint experiences with the interaction internally AND externally; Like in

a successful concert where the ambience and success is all about the interaction and

not just the play, even professionally.

6 Conclusion

Open Innovation 2.0 is a new mind-set; it is openness for innovation. It is the

courage to experiment and prototype. It is the courage to fail and scale. And, as a

consequence, it builds up a growing spiral of performance built on success and

motivation.

Living Labs, networked society, democratizing innovation, open innovation,

disruptive innovation. . .many words, which are fluently used without often thinking
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about the reality behind. The reality is however in the courage to change the

behavior, including the governance structures to create something new. The reality

is also to turn these buzzwords into a functioning innovation ecosystem with new

dynamics.

ICT provides connectivity and the shared space of knowledge, meaning that the

new paradigm of open innovation ecosystem is more doable than ever before. In the

rich connectivity we need to see the new role of all players in the spirit of quadruple

helix innovation, and move due to the dynamics needed to an experimentation and

prototyping culture. This shows the options for success earlier and significantly

reduces the risk for big failures too.

The fundamentals are developing in Europe. Our challenge is to make these

fundamentals to work together, to fully use the potential we have as the single

biggest market in the world.

The paradigm has changed.
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The Consequences of Tax Base Rules

on Enterprise Innovation in the European

Union

Žaneta Lacová and Ján Huňady

Abstract Traditionally, there is an important role that external conditions such as

establishment of tax rules can play in fostering innovation process in companies.

When considering Innovation Union in the European Union context, we need to

take into consideration the fact that companies meet twenty-eight different tax

systems. While the differences concerning the nominal tax rates are obvious,

another aspect comprising tax base rules differences is less visible, although they

can play a relevant role in stimulating innovation activity. In some countries, the tax

base composition is affected by the existence of R&D tax incentives concerning the

company’s income tax, but the situation differs according to the EU member state.

Our study questions the existence of the link between the above-mentioned

aspects of national tax regulation and a country’s innovation performance with a

special emphasis on the entrepreneurial innovation activity. In accordance with a

broader definition of innovation activity, both the R&D expenditure and the

non-R&D innovation expenditures in the business sector are taken into account in

our analysis. For empirical testing, the Granger causality methodology and panel

fixed-effect regression analysis are applied.

Our results find evidence that countries proposing more generous possibilities in

the statutory or effective tax rates don’t meet more suitable performances in

entrepreneurial innovation activity. Similar results can be found in estimating the

impact of different tax base rules, approximated by the difference between the

statutory and the effective tax rate. Another important aspect of our study concerns

testing of correlation between different forms of R&D tax incentives and enterprise

innovation activity. Our results indicate a positive relationship between R&D tax

incentives and enterprise R&D expenditures while a negative relationship between

such incentives and enterprise non-R&D innovation activities can be identified as

well. It seems that tax incentives affecting the income tax base composition

(enhanced allowances and accelerated depreciation) do not indicate considerably

different results from those proposed by the tax incentives affecting the income tax

rate (tax credits and patent boxes). In conclusion, the results we have identified are
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interpreted in the context of the European Commission initiative of the rebirth of

the Common and Consolidated Corporate Tax Base (CCCTB) proposal, announced

in 2016. Thus, the chapter tries to contribute to the renewal debate concerning the

consequences of CCCTB from the perspective of business innovation activities.

Keywords Enterprise innovation • European Union • Common and Consolidated

Corporate Tax Base • Tax incentives

1 Introduction

As a part of the Europe 2020 strategy, fostering the conditions for innovation plays

an important role among priorities of the policy-making in Europe. What concerns

the tax rules conditions for companies as a factor influencing enterprise innovation

process in Europe, a heterogeneity among the European Union (EU) member states

persists. The existence of 28 tax systems means that enterprises need to adapt to a

country-specific tax conditions when making all kind of decisions, including the

innovation strategy decisions. In such circumstances, the development of two

phenomena is specifically not desirable: (1) companies innovation strategies can

become limited by tax system borders, and (2) multinational companies are moti-

vated to waste their innovation capacity for tax planning strategies (so-called tax

innovation) instead of using it for innovation activities in the areas with the

potential of growing productivity and efficiency (e.g. the core-business activities).

To avoid the occurrence of such phenomena, the projects in order to some forms of

standardisation or harmonisation in this area are highly welcomed (see Uramová

et al. 2016). The directive proposal of Common and Consolidated Company Tax

Base (CCCTB) of the European Commission (EC) from 2011 was presented as an

initiative with two principal objectives: to make the corporate tax framework in

Europe to be more simple, and to reduce opportunities for multinational companies

to avoid income tax payments. The main idea was that companies operating within

the EU would have to comply with only one system for computing its taxable

income, rather than different sets of rules in each member state in which they

operate. It is important to underline that according to this project, each member

state will keep its right to apply its own corporate tax rate. However, this proposal

hasn’t met a necessary political support within the European Council yet.

As the priority is to harmonize the national corporate income tax base and

establish a Common Company Tax Base (CCTB), the current debate of types of

common rules which would best foster the innovation activity of companies is

necessary. Our paper tries to contribute to this debate by identifying the potential

causalities between tax rules and innovation activities in the EU member states

(especially the business innovation activities) at three levels. Firstly, we focus on

the links between innovation activity and nominal tax rates in order to confirm the

relevance of the approach “tax base harmonisation only” for the innovation process

in the EU. Afterwards, we directly concentrate on the links between innovation
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activity and tax base rules in the EU member states. Finally, we look to the potential

causalities between country-specific tax incentives driving the innovation process

in companies and the enterprise innovation performance in these countries. Our

ambition in such testing was to identify the role of these incentives for innovation

process in Europe from the perspective of an eventual impact of the CCTB

proposal.

This research paper originated in partial fulfilment, and with support of, the

project ITMS 26110230082 Mobility—Support of Science, Research and Educa-

tion at Matej Bel University in Banská Bystrica (Mobility—podpora vedy,

výskumu a vzdelávania na UMB) under the Operational Program Education

co-financed by the European Social Fund within the bounds of financial subsidy

contract No. 018/2012/1.2/OPV.

The paper has been also supported by the Scientific Grant Agency of the

Ministry of Education of the Slovak Republic and Slovak Academy of Science

(VEGA) under the contract No. 1/1009/16 Innovation potential of the regions of

Slovakia, its measurement and innovation policy at the regional level.

2 Literature Review

Mulgan and Albury (2003) define innovation as the successful implementation of a

new or significantly improved product, service, marketing strategy or new organi-

zation method that will bring substantial improvement to the economy, efficiency

or quality of the outputs. According to this definition of innovation activity, firm’s
investment in innovation comprises the R&D investments as well as the non-R&D

investments, and both of these aspects should be taken into consideration.

Concerning the R&D innovation only, Zemplinerová and Hromádková (2012)

argue that private companies invest in this innovation less than would be socially

desirable.

The literature is proposing several external factors which can drive entreprise

innovation processes focusing mainly on enterprise R&D activities. In this context,

the public financial support as a factor promoting R&D in business sector is usually

tested. As reported by Hunady et al. (2014) the public financial support for R&D

and innovation is one of the most important factors affecting the firm’s innovation
activities. The authors also found many other determinants of innovation such as

market competition, type of the industry as well as export focus of the firm. Based

on the date from OECD countries, Falk (2005) found that there are two important

political instruments supporting R&D in firms: special tax treatment for companies

that invest in R&D and direct financial support.

What concerns the tax incentives efficiency, the evidence in literature is ambig-

uous. Based on the data from Canadian firms, Czarnitzki et al. (2011) conclude that

R&D tax credit increase the R&D engagement at firm level. Similarly, Cappelen

et al. (2012) found that use of tax credit often lead to successful developed of new

production processes and products in the case of Norwegian firms. On the other
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hand, Tassey (2007) stated that R&D tax credits when applied in US, were

ineffective. He proposes the changes that should be made to increase its effective-

ness. He argues that a flat rate applied to all R&D is the most effective way to

promote R&D. In the context of the European Union, Ientile and Mairesse (2009)

also conclude that the impact of R&D tax credits on R&D investment is quite

heterogeneous, likely sensitive to the country analysed and methodology used. The

authors identified that while the R&D tax incentives appear to be efficient in

Norway and France, evaluations for Spain and The Netherlands provide less

convincing results.

Several characteristics of the existing literature appear to be relevant for our

research: (1) the authors concentrate on R&D expenditures and the impact of tax

conditions on innovation (e.g. the non-R&D innovation) is missing, (2) most of the

studies focus on R&D tax credits and other forms of tax incentives (enhanced

allowances and accelerated depreciation) are not analysed, (3) there is no one

‘perfect’ way how to assess the effectiveness of tax conditions and the results

depend on data and methods applied. When choosing methodology of our research,

we were trying to reflect this characteristics.

3 Data and Methodology

In order to reach the potential causalities between chosen aspects of the tax system

and the innovation activities in the EU member states, diverse data sources were

used (Table 1). Most of the data were retrieved from the following EC publications:

European Innovation Scoreboards (2007–2009) and Innovation Union Scoreboards

(2010, 2011, 2013–2015), Taxation trends in European Union (European Union

2014b), Tax reform in EU Member states 2015 (European Union 2015) and EC

Study on R&D Tax Incentives (European Union 2014a).

We obtained panel data for the first six variables. In the case of SII, STR, EATR,

TB and Firm’s R&D expenditures, we used the data for 28 EU countries in the

period of 2007–2014. Thus, we gained 196 observations, but this number has been

slightly decreased by the application of first difference in the models. Due to the

several missing observations, the number of observation for non-R&D innovation

expenditure was lower and included 162 observations.

As our approach took into consideration the potential impact of tax base com-

position, we needed to choose a quantitative indicator to capture this phenomena.

For this purpose, we used the effective corporate tax rates (the third variable) which

implicitly contains the effect of the tax base composition as well as the effect of a

statutory tax rate level. Furthermore, we also calculated the difference between

effective and statutory tax rate (the fourth variable) in order to approximate only the

potential effect of tax base (without a rate dimension).

Concerning the tax incentive score (the seventh variable), data for a certain

period (year 2014) were available for 26 EU member states. Data for Germany and
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Estonia are missing due to the fact that these two countries haven’t implemented a

specific tax incentives to facilitate enterprise R&D activity in their tax systems.

Different types of analysis have been conducted in this dataset in order to test

assumed correlations or causal relationships: correlation analysis, panel Granger

causality tests and panel fixed-effect regression analysis. In the first two parts of our

analysis, we applied the panel data analysis to search for potential dependencies

between indicators of innovation performance and tax system specificities (corpo-

rate tax rates and corporate tax bases). In this case, we were able to capture the

dynamic aspect as well as to test the lagged dependencies between variables. All the

variables have been tested for the stationarity with various panel stationarity tests.

Most of the tests indicated that all variables appeared to be non-stationary at level,

but stationary at their first difference. In accordance with these results, we decided

to use differenced data in order to avoid the potential problem of spurious regres-

sion, which seemed to be very high.

In the third part of our analysis, the correlation analysis based on the cross-

section data were used. As this part of our analysis focused on examination of link

between R&D tax incentives and innovation activity in EU countries, we put under

the question the assumed correlation between R&D tax incentives (by country and

by tax incentive type) and firm’s R&D and non-R&D innovation expenditures.

Table 1 Description and data sources of variables used in the analysis

Variable’s
abbreviations Description Source

SII Summary innovation index—the composite

indicator published in European Innovation

Union scoreboards

European Union

(2015)

STR Top statutory corporate tax rate (%) European Union

(2014b)

EATR Effective average corporate tax rate (%) European Union

(2014b)

TB (EATR–STR) A proxy of corporate tax base calculated Own calculation

Firm’s R&D

expenditures

All R&D expenditure in business sector (as % of

gross domestic product)

European Union

(2015) and previous

reports

Firm’s non-R&D

innovation

expenditures

Sum of total innovation expenditure in business

sector (as % of total turnover)

European Union

(2015) and previous

reports

Tax incentives score Average of scores for all existing tax incentives

in order to facilitate R&D in a specific country

European Union

(2014a)
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4 Results

In our analysis structure, three different approaches could be identified. Firstly, we

were trying to focus on the relationships between the enterprise innovation activity

(both R&D and non-R&D expenditures) on one side and the corporate statutory tax

rates on the other side. To identify an eventual existence of innovation transfer

between companies and other groups of economic subjects (like the spillovers

effects of large companies), we proceeded to enlarge our analysis by taking the

Summary innovation index into account. Secondly, we were trying to test the

potential causality between the existing tax base rules (represented both by the

effective tax rate and by the numerical difference between the statutory and

effective tax rate) and the innovation activity (enterprise R&D expenditures,

enterprise non-R&D expenditures and overall SII index) in the EU Member states.

Table 2 Results of Granger causality tests

Hypothesis

Lags ¼ 1 Lags ¼ 2

F-stat F-stat

Δ Effective average tax rate (EATR) does not Granger Cause Δ Sum-

mary innovation index (SII)

2.64 2.25

Δ Summary innovation index (SII) does not Granger Cause Δ Effective

average tax rate (EATR)

0.20 0.02

Δ Statutory tax rate (STR) does not Granger Cause Δ SII 4.47** 4.42**

Δ SII does not Granger Cause Δ Statutory tax rate (STR) 0.90 0.71

Δ (EATR-STR) does not Granger Cause Δ Firm’s R&D expenditure 0.07 0.83

Δ Firm’s R&D expenditure does not Granger Cause Δ (EATR-STR) 0.50 0.76

Δ Statutory tax rate (STR) does not Granger Cause Δ Firm’s R&D

expenditure

0.09 0.63

Δ Firm’s R&D expenditure does not Granger Cause Δ Statutory tax rate

(STR)

1.23 0.41

Δ Effective average tax rate (EATR) does not Granger Cause Δ Firm’s
R&D exp.

0.33 0.20

Δ Firm’s R&D exp. does not Granger Cause Δ Effective average tax

rate (EATR)

0.11 0.72

Δ EATR does not Granger Cause Δ Firm’s non-R&D innovation

expenditure

0.05 0.51

Δ Firm’s non-R&D innovation expenditure does not Granger Cause Δ
EATR

0.0001 0.35

Δ STR does not Granger Cause Δ Firm’s non-R&D innovation

expenditure

0.01 1.33

Δ Firm’s non-R&D innovation expenditure does not Granger Cause Δ
STR

0.03 0.06

Δ (EATR-STR) does not Granger Cause Δ Firm’s non-R&D innovation

exp.

0.10 0.37

Δ Firm’s non-R&D innovation exp. does not Granger Cause Δ (EATR-

STR)

0.17 0.85

** represents statistically significant results at 5% level of significance
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Finally, the links between chosen features of tax incentives and enterprise innova-

tion activity as well as between tax incentives’ ranking and the innovation activity

were tested.

As a first step of our analysis, we tested the Granger causalities between selected

pairs of variables. The results of the tests are summarized in Table 2. In vast

majority of cases, no significant Granger causalities between the observed variables

can be identified. However, it seems that there is a significant Granger causality

arising from statutory corporate tax rates to summary innovation index. This could

represent a kind of causality in Granger sense between the level of corporate tax

rates and the innovation performance of the whole economy. Surprisingly, no

analogical significant evidence for statutory tax rates and enterprise innovation

activity represented by R&D and non-R&D expenditures can be identified.

Although it seems that level of corporate tax rate can have a positive impact on

innovation activity in a specific country, there is no evidence that this impact passes

through the innovation activity of the all companies sector.

What concerns the effective corporate tax rates and the difference between

statutory and effective tax rate (approximations of tax base), the Granger causality

between these variables and firm’s R&D and non-R&D innovation expenditures

appear to be insignificant. So it seems that different rules of tax base composition in

the EU member states don’t influence the innovation activity in these countries, at

least for the analysed period.

As a next step of our analysis, we decided to explore potential causalities using

simple panel fixed-effects regression models. To keep it simple, each model

Table 3 Results of panel regressions with Summary innovation index as dependent variable

Dependent variable: Δ Summary innovation index (SII)

Regression

no.

Independent

variable

Coef.

(t-stat)

Fixed

effects

No. of

observations R-squared

Akaike

criterion

1. Δ EATR 0.0005

(1.06)

Cross-

section

168 0.0876 �5.463

2. Δ EATR 0.0005

(1.148)

Period 168 0.0607 �5.696

3. Δ EATR

(lag ¼ 1)

�0.0011*

(�1,723)

Cross-

section

140 0.1389 �5.363

4. Δ EATR

(lag ¼ 1)

�0.0014*

(�1.879)

Period 140 0.0713 �5.616

5. Δ STR 0.0003

(0.672)

Cross-

section

168 0.0858 �5.462

6. Δ STR 0.0002

(0.318)

Period 168 0.0573 �5.693

7. Δ STR

(lag ¼ 1)

�0.0013*

(�1.966)

Cross-

section

140 0.143 �5.368

8. Δ STR

(lag ¼ 1)

�0.002***

(�2.783)

Period 140 0.085 �5.631

Symbols */**/*** denotes statistically significant at the 10/5/1 percent level
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contained one dependent and one independent variable. All variables have been

used at their first differences, thus the number of observation have been redacted by

one period for each country. Furthermore, the White diagonal robust standard errors

have been applied in all the models. We alternated the cross-section and period

fixed-effects in each model. The outcomes of the first models are shown in Table 3.

In this case, the Summary innovation index is used as a dependent variable.

In most cases, the outcomes of regression analysis are in line with the results of

Granger causality tests. On one hand, there is no evident relationship between tax

rates and innovation index, when using the variables from the same period. How-

ever, the negative effect of tax rates becomes significant at 10% level, once we lag

the tax rates variables by one period. Moreover, the impact of statutory tax rates in

period fixed-effect model seems to be significant even at 1% level of significance.

Hence, there is some evidence that higher nominal corporate tax rates can have a

negative effect on overall innovation performance of the country.

Furthermore, we continued in proceeding analogical regression analysis, but

with the Firm’s R&D expenditure and non-R&D innovation expenditure as a

dependent variable. The outcomes of the models are summarized in the Tables 4

and 5, respectively.

Based on the results, we can say that there is no significant relationship between

the firm’s R&D expenditures and effective or statutory tax rates. The same is true

for the firm’s non-R&D innovation expenditure (Table 5). While performing

16 fixed-effect regressions with different specifications, we failed to find any

statistically significant causality.

Table 4 Result of panel regressions with firm’s R&D expenditures as dependent variable

Dependent variable: Δ Firm’s R&D expenditures

Regression

no.

Independent

variable

Coef.

(t-stat)

Fixed

effects

No. of

observations R-squared

Akaike

criterion

1. Δ EATR �0.0024

(�0.768)

Cross-

section

168 0.223 �1.302

2. Δ EATR �0.0041

(�0.679)

Period 168 0.018 �1.330

3. Δ EATR

(lag ¼ 1)

�0.0026

(�0.885)

Cross-

section

140 0.225 �1.117

4. Δ EATR

(lag ¼ 1)

�0.0049

(�0.976)

Period 140 0.021 �1.272

5. Δ STR 0.0004

(0.142)

Cross-

section

168 0.222 �1.301

6. Δ STR �0.0012

(�0.401)

Period 168 0.016 �1.328

7. Δ STR

(lag ¼ 1)

0.0006

(0.161)

Cross-

section

140 0.224 �1.176

8. Δ STR

(lag ¼ 1)

�0.0023

(�0.437)

Period 140 0.018 �1.269
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To sum it up, we can say that probably, there is an impact of corporate tax rate on

innovation performance of the country as whole. However, this effect is delayed by

at least 1 year. On the other hand, any comparable causality was not found in the

case of firm’s R&D expenditures and non-R&D innovation activities.

In the context of innovation fostering, the existence of various tax incentives

supporting the R&D activities in almost all EU member states can eventually

represent an efficient channel. To test this assumption, we decided to study the

impact of R&D tax incentives on enterprise innovation activity. As described in

details by European Union (2014a), different types of R&D tax incentives as well as

other tax rules and tax administrative features (eventually beneficial for the tax

payer innovation activities) are applied by EU member states. From this point of

view, Belgium and the United Kingdom are the leading member states with

relatively more suitable tax rules for R&D and innovation. On the other hand, the

tax system of Germany and Estonia do not use any specific initiative to focus on

innovation activity. What concerns the form of the most widely used tax incentive,

the tax credit for R&D expenditures are the most represented—this instrument

which is not affecting the tax base rather decreasing the corporate tax rate, is

applied in sixteen EU member states.

To find an evidence concerning eventual efficiency of different tax incentives,

we decided to proceed the correlation analysis between selected features of R&D

tax incentives and firm’s R&D and non-R&D innovation expenditures. Firstly, we

calculated standard Pearson correlation coefficient for all selected variables in the

sample and we found a positive, but weak correlation between most of the R&D tax

incentives and firm’s R&D expenditure (Table 6). The total number of R&D tax

Table 5 Result of panel regressions with firm’s non-R&D innovation expenditures as dependent

variable

Dependent variable : Δ Firm’s non-R&D innovation expenditures

Regression

no.

Independent

variable

Coef.

(t-stat)

Fixed

effects

No. of

observation R-squared

Akaike

criterion

1. Δ EATR �0.0042

(�0.951)

Cross-

section

135 0.163 0.339

2. Δ EATR �0.0079

(�0.597)

Period 135 0.104 0.082

3. Δ EATR

(lag ¼ 1)

�0.0017

(�0.313)

Cross-

section

108 0.237 0.506

4. Δ EATR

(lag ¼ 1)

�0.0001

(�0.006)

Period 108 0.102 0.244

5. Δ STR �0.0058

(�0.738)

Cross-

section

135 0.163 0.340

6. Δ STR �0.0081

(�1.082)

Period 135 0.103 0.083

7. Δ STR

(lag ¼ 1)

0.0149

(1.277)

Cross-

section

108 0.240 0.503

8. Δ STR

(lag ¼ 1)

�0.0020

(�0.130)

Period 108 0.102 0.244
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incentives, calculated as the sum of tax incentives used in certain country, corre-

lates positively with firm’s R&D expenditure, but this correlation is rather weak.

The same evidence is true for tax credits and accelerated depreciation. On the other

hand, there is rather significant negative correlation between total number of R&D

tax incentives and firm’s non R&D innovation expenditure. Moreover, all tax

incentives are negatively correlated with non R&D innovation expenditures.

According to these findings, the firms in the tax environment with more R&D tax

incentives prefer to spend more on R&D. But this readiness to invest in R&D seems

to have a negative impact on other forms of innovation activities (represented by

non-R&D innovation). This could indicate that tax incentives could have more

effect on the structure of innovation activities (the share between R&D and

non-R&D innovation expenditures), rather than on the total volume of R&D and

non-R&D innovation expenditure.

One can argue that the method we applied is not appropriate for the analysis of

discrete binary variables, which are mostly used in the sample. Thus, we also

decided to apply the tetra choric correlation, suitable only for binary variables.

Therefore, the continuous variables had to be recoded to binary ones. The average

value of each variable has been used as the threshold between zero and one. The

results we obtained are to some extent similar to those concerning the Pearson

correlation coefficients. However, the negative correlation between non-R&D

innovation expenditure and tax credit, accelerated depreciation as well as patent

box appears to be even stronger. This observation is especially true for the form of

Table 6 Pearson correlation coefficients for selected variable (cross-sections)

Firm’s R&D

expenditures

Firm’s non_R&D

innovation expenditures

Summary

innovation index

Total number of R&D

tax incentives

0.279 �0.510 0.303

Tax credits 0.166 �0.318 0.221

Enhanced allowances �0.088 �0.040 �0.150

Accelerated

depreciation

0.178 �0.310 0.020

Patent box �0.207 �0.330 0.085

Table 7 Tetrachoric correlations for binary variables (cross-sectional data)

Firm’s R&D

expenditures

Firm’s non_R&D innovation

expenditures

Summary

innovation index

Tax credits 0.353 �0.415 0.131

Enhanced

allowances

0.232 0.131 �0.216

Accelerated

depreciation

0.201 �0.705 0.204

Patent box �0.131 �0.482 �0.131
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accelerated depreciation, where the correlation seems to be very strong, as indicated

in Table 7.

Since different types of tax incentives ensure different conditions for enterprise

innovation activity, we also decided to apply the results of ranking of tax incentives

in respect to R&D activities in European countries, calculated by EC Study on R&D

tax incentives (European Union 2014a). The latter study takes into account three

categories of features of the R&D tax incentives: (1) scope of the policy, including

the type of R&D tax incentive and costs covered, (2) targeting of specific groups of

firms, according to their size, age, region, etc. (3) organization, including adminis-

trative practices and evaluation (European Union 2014a, p. 73). According to this

ranking, Denmark and Ireland seem to have the most suitable R&D tax incentives

among the EU member states. On the other hand, the results of this ranking indicate

that the least appropriate R&D tax incentive can be found in Malta, Cyprus and

Greece.

The results of the correlation analysis between the tax incentives scores and

other selected variables are presented in Table 8. These results are in compliance

with the previous results gained by testing different forms of tax incentives inde-

pendently. They indicate that there is a positive correlation between a country’s
R&D tax incentives score and enterprise R&D expenditures. In addition, the

positive correlation between better-scored country’s tax incentives and higher

values of country’s summary innovation index can be found. In accordance to our

previous results, the correlation between R&D tax incentives score and non-R&D

innovation expenditure is again negative in our sample of the 28 EU member states.

5 Discussion and Conclusions

The objective of our study was to find an evidence about the relationship between

chosen features of national tax system related to tax base composition and the

innovation activity in EU member states with a special emphasis on enterprise

innovations. The empirical testing of such relationship is interesting by itself.

However, as our research tries to contribute to the renewal debate concerning the

CCTB proposal, we proceed in interpretation of our findings from this point

of view.

The first characteristics of the CCTB directive proposal is related to the fact that

harmonisation of tax base rules doesn’t need any harmonisation of corporate tax

rates in the EU. As we found no evidence of the impact of statutory tax rate on

Table 8 Pearson correlation coefficients (cross-sectional data)

Firm’s R&D

expenditures

Firm’s non_R&D innovation

expenditures

Summary

innovation index

R&D tax incen-

tives score

0.538 �0.538 0.413

The Consequences of Tax Base Rules on Enterprise Innovation in the European. . . 29



enterprise innovation activity, we can support this approach of not bringing such

politically difficult topic into consideration. However, one should notice, that a

possibility of positive impact of the level of corporate statutory tax rate on overall

innovation activity in a specific country may exist thanks to effects of spill overs

between a certain groups of economic subjects (e.g. large companies) and other

groups of economic subjects (e.g. innovation activity in the public sector). The

probability of an existence of such effects seem to increase with the identification of

the link between the statutory tax rates and Summary Innovation Index.

Further, an EC initiative towards harmonisation of tax base rules should have

neither positive nor negative impact on enterprise innovation activity as the latter

seems to be unaffected by the composition of tax base rules. At least in the analysed

period, the approximation of tax base composition by two measurable variables—

the effective tax rate and the difference between statutory and effective tax rates—

seems not to be able to explain the differences in enterprise or overall innovation

activity in EU member states. Eventually, other variables representing the tax base

differences can be taken into account for further research, but in this case a firm-

level data approach should be appropriate.

Although it seems that the enterprise innovation activity is not influenced by the

tax base as a whole, our results indicate it might be affected by a certain part of tax

base related to corresponding tax incentives effect. The use of R&D tax incentives

to wider extent in some EU member state seems to lead to higher R&D innovation

activity in companies in this country, as well as to higher overall innovation

activity. On the other hand, our results indicate that the choice of a specific tax

incentive might influence the structure of innovation schemes. For instance, while

R&D tax incentives stimulate the enterprise R&D activity, they affect negatively

the non-R&D activity in the companies.

From the perspective of the CCTB proposal, the effects of tax incentives having

impact on tax base (enhanced allowances and accelerated depreciation) can be

compared to those having impact on tax rate (tax credits and patent boxes). There is

an evidence towards the preferable use of base-affecting tax incentives in the form

of enhanced allowances which seem to be the only tool to affect positively both the

R&D and non-R&D business activity. On the other hand, if the form of accelerated

depreciation is applied in the new CCTB proposal in order to stimulate enterprise

innovation activity in European companies, this can produce a strong negative

effect in companies’ non-R&D activity. Thus, our results can lead to suggestion

to implement the best practices of R&D tax incentives of the EU member states

considered as having the best scores in tax incentives ranking (especially Denmark)

into a new CCTB proposal. However, the results we obtained should be treated with

attention because only a static approach was applied in this part of our research for

the reason of a limited access to data about development of tax incentives in the EU

member states. More detailed data in this field would lead to adoption of more

appropriate methods (like panel data regression analysis) in empirical research of

tax incentives efficiency. From this point of view, the further research in this area is

needed.
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Žaneta Lacová is an assistant professor at the Faculty of Economics, Matej Bel University,

Banska Bystrica Slovakia. She received her PhD. in Economics both at the Faculty of Economic
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Absorptive Capacity of R&D in Space:

A Conceptual Approach to the Productivity

Paradox

Mário A.P.M. Da Silva and Peter Nijkamp

Abstract This paper addresses R&D acceptance in a spatial-economic system. We

assume that the absorptive capacity of firms in a region is positively influenced by

territorially-dependent factors. We analyze the effects of various spatial factors that

explain the differences between territories to access and absorb external knowledge

on the innovative performance of regions as well as the possibility of rising local

increasing returns. Our pedagogical model shows that cognitive determinants

associated with the spatial organization and culture of a territory—when combined

with cognitive factors related to the organization of R&D and the culture of firms—

help to understand the productivity paradox observed in regions with a considerable

level of innovative effort.

Keywords Absorptive capacity • Knowledge spillovers • Complementarities •

Proximity • Innovation • R&D

JEL Classification O33—Technological change: choices and consequences •

diffusion processes • R11—Regional economic activity: growth, development,

environmental issues, and changes

1 Introduction

The concept of absorptive capacity is key in understanding knowledge spillovers; it

has already a long history and was introduced by Cohen and Levinthal (1989,

1990). Absorptive capacity comprises the organizational capabilities of acquisition

and assimilation of external knowledge as well as its transformation and
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exploitation capabilities. Absorptive capacity stems from knowledge accumulation,

while its effective development requires familiarization with relevant prior knowl-

edge. Learning performance is greatest when the object of learning is related to

what is already known, i.e. the level of prior related knowledge.

A cognitive element which enhances absorptive capacity besides similarity is

complementarity of different but related business innovation strategies and R&D

approaches. The diversity versus similarity dimensions of knowledge are according

to several researchers (see e.g. Abecassis-Moedas and Mahmoud-Jouini 2008)

critical determinants of learning. It is necessary to balance similarity and differ-

ences between the source and recipient type of knowledge (Cohen and Levinthal

1990). In addition, there is also a trade-off between novelty and understandability

(Nooteboom 2000). For exploitative learning one needs cognitive proximity, while

for exploratory learning cognitive distance is more important. The important

challenge for management is therefore, to balance exploitation and exploration.

In a dyadic perspective with a recipient and source of knowledge, the source-

recipient knowledge complementarity plays an important role in the transformation

and exploitation of source knowledge. The two types of knowledge are related in a

sense that they address similar problems and use the same objects. Abecassis-

Moedas and Mahmoud-Jouini’s (2008) main result is that the complementarity

between the recipient and the source knowledge is a critical aspect of the absorption

process and therefore of the designing of new products.

The notion of complementarity between elements of a system can also be found

in Hopner (2005). Compatibility between different but related elements can be

caused by structural similarity between them. Economists use this concept to

identify elements of company strategies that increase output, if they are combined

(Milgrom and Roberts 1995). Complementary institutions and resources generate

positive externalities and spillovers which are beneficial to the innovative activity

(Feldman 1994). Diversity plays an important role in innovation networks; hetero-

geneity may be preferable to homogeneity for the effectiveness of innovation

(Corsaro et al. 2012). The notion of absorptive capacity plays usually a critical

role in this scientific debate on knowledge acquisition.

In this paper, we develop a comprehensive notion of absorptive capacity which,

in addition to recognizing the importance of similarity of R&D approaches to

access and assimilate external knowledge also considers the relevance of comple-

mentarity of different R&D designs adopted by firms to improve their absorptive

capabilities. The adoption of different but compatible R&D approaches may be

preferable for enhancing the effectiveness of innovation of firms in networks and

regions.

We present here a pedagogical application of the absorptive capacity concept

first introduced by Cohen and Levinthal (1989, 1990), in the context of a regional

system. In this paper, absorptive capacity is dealt with in a theoretical-conceptual

framework from an analytical perspective. An essential hypothesis here is that

similarity and variety are important determinants of the absorptive capacity of a

firm located in a region. Another basic hypothesis is that similarity and variety are

explained both by the individual strategies of firms and by regional conditions and
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policies of the common space where firms are located. Quite some recent empirical

work defines and employs this generalized notion of absorptive capacity (see

e.g. Caragliu and Nijkamp 2012), but solid theoretical contributions on the spatial

dimension of absorptive capacity are more rare.

The concept of absorptive capacity, whose foundations were originally designed

in the context of firm theory, can be extended to more complex institutions or

actors, such as countries and regions (Caragliu and Nijkamp 2012). Human capital

and a proper knowledge base are important in enhancing the growth capabilities of

regions or countries. The stock of accumulated knowledge plays a role in the

capability of a region to identify and utilize new knowledge, both locally produced

and originating from outside.

Cognitive elements and cognitive mechanisms explain the differences among

territories to grasp innovation and translate it into growth, giving rise to increasing

returns (Capello et al. 2009). The capabilities of economic agents within a region to

access and absorb the knowledge being generated and ultimately utilize it are not

invariant with respect to geographic space. Particularly, diversified areas, which are

characterized by differences among people thereby causing them to look at and

appraising a given information set differently, are expected to gain more from new

knowledge.

Based on the notion of “related variety”, Broekel and Boschma (2012) found that

cognitive proximity may increase the likelihood of cross-fertilization among actors

within a region. Technological cross-fertilization requires that people speak the

same scientific language, while at the same time they are separated in terms of

technologies. In turn this generates a mechanism of creative resonance based on the

pool of ideas from relatively different technologies available within the same

technological class which ultimately leads to innovation. Boschma et al. (2012)

posit that industries and regions must be cognitively neither too close, nor too

distant, in order to trigger mutual learning processes. A certain degree of cognitive

proximity stimulates effective communication, while some degree of cognitive

distance is required to avoid cognitive lock-in.

The creation of business incubators to nurture startups say, in creative industries,

and the provision of room to accommodate foreigners originating from diverse

cultures may be a way of promoting local development and turning a less developed

region into an entrepreneurial region. Business incubators provide a supporting

environment during the critical stages of creating a new business. Knowledge

creation and acceptance is a critical factor here. The crucial question in a study

on this topic is: what are the important determinants of absorptive capacity in a

region? These include the cognitive elements of similarity and complementarity,

and both elements are explained by firms’ decisions and how space is organized and

structured.

In this paper, we assume that the absorptive capacity of firms located in a given

region is positively influenced by territorially-dependent factors of similarity and

complementarity, and analyze the effects of the spatial elements that explain the

differences between territories to access and absorb external knowledge on the

innovative performance of regions, the occurrence of the productivity paradox

observed in regions, and the possibility of rising local increasing returns.
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We show that the spatial elements of absorptive capacity have an important

impact on the innovative performance of firms located in a region and therefore on

the rate of technical progressiveness of the region. If the territorial elements of

absorptive capacity are not sufficiently high, there are manifestations of the pro-

ductivity paradox at the regional level. If the territorial elements of connectivity and

complementarity are significant enough, they may well give rise to local increasing

returns in the rich region and to the increase of absorbable spillovers to surrounding

areas. Under no territorial circumstance, however, the paradox of productivity at

regional level and the increase of usable spillovers towards other, less developed

regions take place at the same time.

The remaining part of the paper is organized as follows. In Sect. 2, the hypoth-

eses of the theoretical model are set out and the structure of the model is developed.

Section 3 presents the equilibrium results of the market game of firms, in particular,

the optimal choices of the various components of innovation strategies of firms. In

Sect. 4, the model of absorptive capacity and its equilibria are applied to our study

of major regional innovation and growth issues. Finally, Sect. 5 sets out the main

findings and proposes further research trajectories.

2 The Theoretical Model

In this section, we analyze a game of three stages with the following timeline. In the

first stage, firms simultaneously select their R&D designs, in the second stage, their

R&D expenditure levels are chosen, and finally output quantities are chosen.

Business decisions concerning R&D orientations and R&D expenditures can be

taken non-cooperatively or cooperatively. We shall consider in turn each of these

cases. To conclude our description of the setup of the model, we assume that firms

are maximizing profits when they choose their innovation strategy, while the R&D

technology they employ exhibits diminishing returns in R&D expenditures. Our

conceptual exposition will be illustrated bymeans of a numerical example in Sect. 3.

Firms serve only a given regional market. Firms compete with each other in the

final product market because they are located or agglomerated in the same region.

There is no trade, no interdependence between regions, and no interregional or

international competition in the given final market.

We define next the measure of innovative performance of firms agglomerated in

a region, and so the rate of technical progress of the region. The effective R&D

level of a firm as assumed in this paper is

Xi¼ xi+ b(1 – di)(1 – dj)xj+ p djdixi, with i, j¼ 1, 2 and i 6¼ j.

By committing themselves to R&D investments, firms have an opportunity to

reduce their unit costs of production. The effective cost reduction obtained by firm

i, Xi, amounts to its own R&D effort, xi, a fraction of its rival’s R&D efforts, xj, and
an increase of firm i’s technical competence due to the complementarity between
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the R&D approaches of the two firms, di and di. Parameters b and p, with 0 � b,
p� 1, denote respectively the productivity or effectiveness of knowledge similarity

and complementarity exogenously determined by the structure, organization and

culture of the region or territory where firms are located. This space-based inter-

pretation of similarity and complementarity in absorptive capacity is explained and

justified on the basis on the brief literature review provided in the introduction of

this paper.

In this representation of a firm’s effective level Xi, firm i’s absorptive capacity is
given by two elements, similarity of knowledge, b(1 � di) (1 � dj), and comple-

mentarity of knowledge, p dj di. Effective level of knowledge comprises not only

firms’ choices of R&D approaches, but also absorptive capacity aspects dependent

upon the connectivity and complementarity of the territory. The complementary

element of knowledge is new to the game-theoretical literature and makes our

model an extended version of the absorptive capacity’s model by Wiethaus

(2005). The territorial elements of absorptive capacity, or the cognitive elements

of space, as represented by parameters b e and p are new to the theoretical

literature too.

The territorial element of connectivity b is enhanced by investments made over

time by regional authorities in communication infrastructure and inter-firm net-

works. As an illustrative example of the effects of connectivity on the usefulness of

information which is spilled over between firms, b ¼ 0.6 means that 40% of

knowledge that spills over towards rival firms is lost in the diffusion process due

to inefficiencies in communication networks within the region, and so the extent of

usable knowledge that is actually available to rival firms is only 60% of spillovers

from the industry. In turn, the 60% potential of shared knowledge is only partly

assimilated and absorbed by rival firms and that is a function of firms’ absorptive
capacity.

The territorial element of complementarity p magnifies technological comple-

mentarities of firms, giving rise to local increasing returns in R&D activities. The

specificity of a firm’s R&D orientation may have its source in the specific culture of

most of its employees. Denote the proportion of migrant workers originating from a

different culture employed by firm i as fi, with 0 � fi � 1. Then, we simply have

di ¼ fi. Cultural diversity would then be the explanation for the existence of

different approaches in conducting R&D and the emergence of technological

complementarities and local increasing returns in the activity of knowledge pro-

duction and absorption.

From the point of view of firms, similarity and complementarity components

seem to be in conflict to each other. There is a trade-off between these two

components and both firms need to face them at the same time. Firm i faces a

trade-off between similarity and complementarity in its choice of R&D orientation,

di. Increases in di increase the third additive term of Xi at the expense of the second

term, while increases in the complement 1 � di increase the second term at the

expense of the third. The strategic interactions at the initial stage of the game when

firms choose simultaneously their respective d’s are interesting and, and drive to a

great extent the equilibrium results of this paper.
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We assume a tradeoff between similarity and complementarity that is ex ante

symmetric, i.e. symmetrical before the firms’ choices of their technological dis-

tances di and di. We impose by hypothesis that p does not exceed 1, besides that we
logically set that b does not exceed 1. Hence, the maximum that one gets in terms of

effective cost reduction with territorial connectivity equals the maximum that one

can get with synergies and local increasing returns arising from the different R&D

approaches adopted by firms. However, we should note that there is no particular

reason for restricting p to values not exceeding 1. The phenomenon of local

increasing returns would be most likely more pronounced for values of p greater

than 1.

This conflict between similarity and complementarity as perceived by firm i,

however, ceases to exist as a result of a particular choice of the other firm j, that is, a

soon as it either picks dj ¼ 0 or dj ¼ 1. Thus, the connectivity between firms ceases

to exist at the moment one of them chooses an idiosyncratic, firm-specific R&D

approach d ¼ 1, and the potential of complementarities ceases to exist the moment

that one of the firms chooses a purely broad, identical R&D approach d ¼ 0.

The business decision to choose d therefore involves a second trade-off in

addition to the one analyzed by Wiehthaus (2005), the last one being the trade-off

between high appropriability of a firm’s own R&D results and connectivity to

external sources of technological knowledge. In this paper, however, we implicitly

assume an exogenous level of knowledge spillovers of 1, as we are not interested in

the analysis of the effects of appropriability of innovation benefits determined by

intellectual property rights considerations on the strategies of firms.

3 Equilibrium Results

The R&D model from Sect. 2 is critical in our experiments. Rather than using

complicated mathematical expressions, we will use illustrative simulation exer-

cises. We employ the Mathematic software to perform numerical simulations and

provide in Table 1 in the appendix the equilibrium results of the model in the

non-cooperative case. We skip here the presentation of the technical treatment of

the analysis, involving the derivation of first-derivatives of profit functions and

assessments of the signs of each firm’s incentives at the margin, and present the

main results of it.1

The presentation of results when firms compete in R&D begins with the char-

acterization of existence and multiplicity of non-cooperative equilibria at the initial

stage of R&D design choices. We limit our attention to symmetric equilibria

regarding the choice of R&D orientations d by each of the two firms located in an

innovative region.

1The mathematical derivations are available from the corresponding author on request.
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Management of each competing firm seeks to establish the optimal balance

between similarity and complementarity with the choice of its own technological

distance d in order to better control spillover flows between firms and enjoy

potential synergies between firm-specific orientations of R&D at the same time.

Firms interact strategically by competing in R&D while striking this balance, and

this makes the equilibrium analysis rather demanding.

Proposition 1 Suppose that firms compete in R&D. For b � 0.977745 and p ¼ 0,

there are two corner solutions, the general and firm-specific R&D approaches d¼ 0

and d ¼ 1, and for b � 0.977745 and p > 0, a unique solution d ¼ 0. For

b > 0.977745 and p > 0, an interior solution emerges, where d increases in both

b and p, continuing to exist equilibrium d ¼ 1 for b > 0.977745 and p ¼ 0.

According to Proposition 1 and Table 1 in the appendix, the way competing

firms strike such a balance at the beginning of the game leads to the extreme choices

of d ¼ 0 or d ¼ 1 for b � 0.977745, while an interior solution of d is emerging for

b > 0.977745. The absolute magnitudes of b and p determine whether the optimal

solution of d is a corner solution d ¼ 1, or an interior solution where a symmetric

equilibrium d is increasing in both b and p. In equilibrium, for sufficiently high

values of b and p, distance d increases in response to an increase of b, and this

increase is greater the higher complementarity p is. Specifically, each firm’s
managerial response to increases of b is an increase d in order to better control

the flow of information to its rival and benefit from complementarity or synergy

gains if p > 0.

R&D competition between two firms means essentially similarity in absorptive

capacity in the following sense. Broadly speaking, there is similarity in interior

solutions of R&D designs, as the maximum of d is much smaller than 1. For b ¼ 1

and p ¼ 1, the symmetric equilibrium is d ¼ 0.0227415 (the maximum value is

rather close to zero). As we shall see below however, we can have cooperation in

R&D with similarity or variety.

To the extent that d and b are the outcome of choices made by different

economic agents or entities, we can say that business similarity 1� d and territorial
similarity b are strategic substitutes (Bulow et al. 1985). Likewise, we can say that d

and p are strategic complements. We can speak about geographical proximity and

cognitive proximity, and knowledge spillovers vary according to the definition of

proximity (Caragliu and Nijkamp 2013).

The characterization of the innovation strategy of a competing firm in a cluster

or region is not complete before we determine each firm’s own R&D investment in

symmetric equilibrium and describe how the optimal level of R&D effort varies

with the elements of absorptive capacity that are influenced by or dependent on the

region or territory in question.

Proposition 2 Suppose that firms compete in R&D. For b � 0.977745, in the case

of a corner solution d¼ 0, the level x of R&D investment decreases in b, but doesn’t
change with changes in p, and in the case of a corner solution d ¼ 1, x doesn’t
change with changes in b. For b > 0.977745 and p > 0, x increases in b and p, but
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for b> 0.977745 and p¼ 0, x doesn’t change with changes in b in either case d¼ 0

or d ¼ 1.

This outcome stresses the impact that spatial elements may have on firms’
behavior. We can see that a tiny increase in p is all that is needed to change x’s
evolution. For b � 0.977745, x decreases in b, but once b is greater than 0.977745,

x doesn’t in b if p ¼ 0, but increases in b if p > 0. This second equilibrium result is

obtained from Table 1. The explanation of this result is based on the incentives at

the margin for a given firm i to undertake R&D, ∂(2Xi � Xj)/∂xi ¼ 2(1 þ pd2) � b
(1 � d)2. The amounts of incentives at the margin to undertake R&D are consis-

tently aligned with the R&D investment levels to be chosen in equilibrium, and are

shown in a separate table available from the authors upon request.

Next, we present a result on the effective level of R&D X which is dependent not

only on the individual R&D effort of both firms, but also on cognitive elements of

absorptive capacity influenced by the connectivity and complementarity that exists

in the region or territory. The effective level of technological knowledge X is a good

indicator of the innovative performance of a firm in our model. Firm i can lower its

unit production cost by 2Xi � Xj as a result of R&D efforts of both firms. In

symmetric equilibrium, this difference equals the common value X. Table 1 allows

one to establish the following proposition.

Proposition 3 Suppose that firms compete in R&D. For b � 0.977745, in the case

of a corner solution d¼ 0, the effective level X of R&D effort increases in b, until it
reaches a global maximum at b¼ 0.5 and then decreases in b to a local minimum at

b ¼ 0.977745, but doesn’t change with changes in p, and in the case of corner

solution d ¼ 1, X doesn’t change with changes in b. For b > 0.977745 and p > 0,

X increases in b and p, but for b > 0.977745 and p ¼ 0, X doesn’t change with

changes in b in either case d ¼ 0 or d ¼ 1.

The explanation of the non-monotonous evolution of the symmetric level X as a

function of b and p requires its decomposition in two terms. In fact, X can be

represented as the product of the common level of individual effort x by the

absorptive capacity per common x (plus one unit), X/x, or equivalently the marginal

incentives associated with the similarity and complementarity elements of absorp-

tive capacity plus one unit, ∂X/∂x: 1 + b(1 � d)2 þ pd2. Specifically, the

non-monotonic evolution of X with respect to b is explained by the evolution in

opposite direction of x and X/x ¼ ∂X/∂x. In a table available from the authors upon

request, the latter term is represented.

Now we discuss another way firms interact strategically in the selection of their

innovation strategies. Firms cooperate in succession in the stages of choice of R&D

orientation d and choice of individual R&D effort levels x. We exclusively focus

our attention here on the choices of d’s in the case of R&D cooperation. As regards

the choice of d, we establish the following symmetric equilibrium.

Proposition 4 Suppose firms cooperate in R&D. In the cooperative solution, the

optimum R&D design is the corner solution d ¼ 0, if b > p and the corner solution

d ¼ 1 if b < p.
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Cooperating firms deal with the trade-off between similarity and complemen-

tarity by picking extreme solutions only. There can be R&D cooperation with either

strict similarity d ¼ 0 or strict diversity d ¼ 1 in absorptive capacity, depending on

the relative magnitude of territorial parameters b and p. The relative magnitude of b

and p determines whether the optimal solution is d ¼ 0 or d ¼ 1 because second-

order conditions for maximizing industry profits set when each firm chooses its

R&D design d rule out critical levels of d satisfying the first-order condition

∂(2Xi � Xj)/∂di ¼ �b(1 � dj) þ pdj. This is why the cooperative solution is not

an interior solution.

We can say that similarity of technology 1 � d and territorial similarity b are

now strategic complements in a sense. To the extent that a further increase of

b changes the relative magnitude of b and p, causing b> p, optimal d goes from 1 to

0, which increases the difference 1� d from 0 to 1. Likewise, we can say that d and
p are also strategic complements. An increase of p, such that the relationship

between b and p changes to b < p, leads to a change of d from 0 to 1. Therefore,

we can say that d weakly increases with increases in p.
In the cooperative case, can firms achieve a given reduction in the unit cost of

production, X, with the minimum total cost of R&D? It can be shown that firms

allocate their R&D resources efficiently when they act cooperatively in the follow-

ing sense. Choices of R&D orientations are said to be efficient if they maximize the

effective level of knowledge per unit of individual effort, X/x.

Proposition 5 The R&D cooperative solution is efficient in the previous sense.

In Sect. 4 we will offer an illustrative application of this model and its equilib-

rium results to important regional issues.

4 Application of Absorptive Capacity to Regional Issues

Empirical evidence shows consistent discrepancies between knowledge inputs and

economic performance. Sicily is one such illustrative real-world case. Ranking

Sicily among European regions for human resources employed in science and

technology tells us a different story from ranking Sicily according to productivity

data. Caragliu and Nijkamp (2012) ask where does knowledge produced in Sicily

go, and why does it not show up in Sicily’s statistics on productivity? The authors

argue that these questions are somehow linked to Solow’s paradox about the new

economy.

Does our model predict such a regional productivity paradox under any circum-

stance? We address the particular question of whether the paradox of productivity at

regional level can be observed for high values of parameters of territorial connec-

tivity and complementarity b and p, respectively. In this model, the innovative

performance of a region is best represented by the effective R&D level X of each

firm clustered in the region. Will increases in regional absorptive capacity,

i.e. increases in either b or p lead to non-increases in X, or even actual decreases

in X? We are assuming here that this paradox has a stronger and a weaker version.
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When firms compete in the formulation of their innovation strategies, in partic-

ular in their choices of R&D designs, there are reasons to believe that increases in

b and/or p lead in the end to reductions of X or at least leave X unchanged. In the

case of R&D competition, it can be shown that managing R&D approaches in order

to strike the optimal balance between similarity and complementarity seems to

counteract any positive effect on the innovative performance of firms that may arise

from exogenous increases in cognitive similarity and territorial connectivity and/or

complementarity and local increasing returns.

We can draw the following results on the conditions under which we can observe

the regional productivity paradox. There are manifestations of this productivity

paradox in our model, both in its strong formulation (Result 1) and in its weaker

formulation (Result 2), when the territorial parameters b and p are not sufficiently

high. The levels of effective R&D for different values of parameters (b, p) are
described in Table 1.

Corollary 1 Suppose firms compete in R&D. Increases in territorial similarity

b decrease the effective R&D effort X for 0.5 < b � 0.977745 (and d ¼ 0).

Corollary 2 Suppose firms compete in R&D. Increases in territorial similarity

b leave X unchanged for b > 0.977745 and p ¼ 0. Increases in territorial comple-

mentarity p don’t change X for b � 0.977745 (and d ¼ 0). Suppose that firms

cooperate in R&D. Increases in b don’t increase X for b < p, while increases in

p don’t increase X for b > p.
We infer that increases in the similarity and/or complementarity elements of

absorptive capacity associated with a territory do not lead to an increase in the rate

of technical progress of the region whenever initial values of either b or p are not

considered to be high enough.

When firms compete in R&D, for b> 0.5, X decreases in b until reaching a local
minimum at b ¼ 0.977745, slightly increasing thereafter with additional increases

in b if p > 0. The effective level of effort X does not increase—or hardly

increases—in b or p despite the fact that individual level of effort x may increase

when b > 0.977745. Competition in R&D at the stage of choosing R&D orienta-

tions has an important role in the explanation of this result. Competition between

firms in the choice of d’s causes increases in b and/or p to result even in reductions

in the level of absorptive capacity per common x (plus one unit), X/x.
In the alternative case of R&D cooperation, both multiplicative components of

the effective effort level X, x and X/x, actually increase in b, if b > p and in p if

b < p, because incentives at the margin to undertake individual R&D effort x and
the level of absorptive capacity per unit of x increase when managers of firms

respectively choose optimal R&D designs d¼ 0 and d¼ 1. Incentives at the margin

to realize x and the level of absorptive capacity per unit of x are described in

separate tables available from the authors upon request.

We draw now some policy implications from these results of our model. What

must public authorities do in order to alleviate or solve that productivity problem at

the regional level? Significant innovative performance at the regional level, with
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X increasing after increases in b and p, can only be obtained if either b or p exceed

some critical levels.

In case firms compete in R&D, unless public authorities with regional concerns

invest massively in the territorial element of connectivity, b, so that its value

exceeds the threshold of 0.977745, even if it is already greater than 0.5, any increase

in territorial complementarities alone is simply fruitless and does not increase X.
After b exceeding this critical level, unless public authorities also invest in the

territorial element of complementarity, p, so that it is at least positive, any increase

of b does not produce the desired effect of increasing X. When p¼ 0, competition in

R&D explains the persistence of a regional productivity paradox. Apparently, only

significant territorial complementarities and associated strong local increasing

returns as a result of public investment can counter and overcome the dominance

of the competitive force and thus eliminate this unwanted innovative performance

of innovative regions.

Cognitive elements as part of territorial capital magnify the contribution of

knowledge by determining the formation of increasing returns to knowledge

exploitation (Capello et al. 2009). Innovation effort does not necessarily lead to

innovation. These authors showed that territorial capital is positively correlated

with economic performance. Within a rich definition of territorial capital, a partic-

ular subset of variables (defined as cognitive elements) is found to be responsible

for fostering socio-economic interactions and mutual understanding in a spatial

context. Collective learning and mutual understanding play a major role in deter-

mining long run economic performance.

Policy interventions are often associated with trade-offs when policymakers

allocate economic resources, but sometimes there is a possibility of public author-

ities alleviating such trade-offs and even taking advantage of potential synergies

(Swart 2008). Trade-offs and synergies are opposing concepts in this regard.

Regional authorities, once the above-mentioned thresholds for b and p in our

model are exceeded, must face the relationship between b and p as being synergetic.

When allocating scarce resources in promoting and developing their region, public

authorities must finance activities that promote b and p at the same time, or finance

specific activities to promote b and p that mutually support each other.

In case firms cooperate in R&D, as long as public authorities with regional

concerns invest in the most important territorial element of absorptive capacity, that

is, b if b > p or p if b < p, increases in b or p always induce increases in X. A
rational policy of persistent investment only in the most efficient territorial element

of absorptive capacity is all that is necessary for regional development. The most

effective territorial element in a given circumstance (be it either b > p or b < p)
doesn’t even need to have a high value in absolute terms. Even increases in say

b starting at low values of b are able to increase X. All that is required then is that

b takes the relatively higher value, that is, b > p.
When deciding how to allocate resources to promote a region, public authorities

must now face the relationship between b and p conceived of as being in

conflict, leading them to face a trade-off between regional connectivity and
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complementarity. The economic activities and areas to be funded are those that

must enhance and promote either b or p.
It should be noted that polycentric metropolitan areas have a potential which

allows reaping the benefits of agglomeration in a network of cities (Meijers 2007).

The concept of complementarity is central in regard to situations in which the

functionality of an institutional form is conditioned by other institutions (Hopner

2005).

Will space structure and the culture of the territory decisively determine the

values of b and p in our model and change the focus of regional and urban policies?

Will the way firms are located in space and cities are networked be crucial to

explain the values of b and p, and consequently the level of regional development?

Or, instead, will the existence of institutional complementarities between the spatial

organization and industrial relations determine industrial and regional success?

Empirical results show that a lower regional absorptive capacity increases

knowledge spillovers towards neighborhood areas, lowering the regions’ ability
to exploit new knowledge. The relatively low endowment of territorial capital is

found to be associated with higher outward knowledge spillovers (Caragliu and

Nijkamp 2012). Territorial characteristics including cognitive proximity play a

strong role in exploiting knowledge produced locally and originating from outside.

We will now address a new question assuming that the regional absorptive

capacity decreases. In our application of the model to regional issues this actually

is the only occasion in which we assume a decrease in absorptive capacity. Will

knowledge spillovers towards surrounding areas increase when the absorptive

capacity of firms in the developed region decreases? Does a decrease in either

b or p increase spillovers towards other surrounding regions, or at least maintain

them constant? We define knowledge spillovers to neighboring areas here as an

exogenously determined fraction of x. The next results establish the territorial

conditions under which this could happen. Looking at Table 1 in the appendix

allows us to immediately obtain these conclusions.

Corollary 3 When firms compete in R&D, reductions in b lead to an increase of

knowledge spillovers towards neighboring areas for b � 0.5 (and d ¼ 0).

Corollary 4 Suppose that firms compete in R&D. Reductions in b don’t cause
knowledge spillovers to neighboring areas to change for b > 0.977745 and p ¼ 0.

Reductions in p don’t lead to a reduction of knowledge spillovers for b � 0.977745

(and d ¼ 0). Suppose that firms cooperate in R&D. Reductions in b don’t lead to

decreases of knowledge spillovers for b < p, and reductions in p don’t lead to

decreases of knowledge spillovers for b > p.
Developed regions don’t seem to have much reason for fearing the

appropriability problem of R&D results following reductions in their regional

absorptive capacity. The phenomenon of increases in knowledge spillovers towards

other less developed regions as a result of reductions in the innovative region’s
absorptive capacity can only take place for initial values of b and p considered to be
not high enough.
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When firms compete in R&D, spillovers increase with reductions in b for

b � 0.5, but in this case regional absorptive capacity may be not regarded as that

high. Looking at all the possible values of parameters b and p, for the most part

spillovers remain constant with reductions in either b or p. When firms cooperate in

R&D, reductions in bwhen the initial value of b is considered as insufficiently high,
or reductions in p when p is considered not high enough don’t cause knowledge

spillovers towards surrounding areas to increase.

Caragliu and Nijkamp (2013) found that local absorptive capacity does not

suffice to prevent outward spillovers to other surrounding regions. Knowledge

spillovers are calculated in their empirical study on the basis of different definitions

of proximity, namely geographical proximity and cognitive proximity. Local

absorptive capacity is found to have a negative impact on outward spillovers only

when a region is surrounded by regions with similarly high levels of absorptive

capacity.

We address now a question concerning increases in the absorptive capacity as a

result of connectivity and/or complementarity investments made in the territory.

Regions with high innovative performance should have a high territorial similarity

and complementarity simultaneously translated into high values of b and p, respec-
tively. Is it possible that additional increases in the value of any of these parameters

increase x and reduce the flows of absorbable spillovers towards neighboring areas,
x(1 � d) at the same time?

The next corollary establishes under what territorial circumstances such a

reduction of x(1� d) takes place. Table 1 describes individual absorbable spillovers
to neighboring regions.

Corollary 5 When firms compete in R&D, the individual R&D investment,

x increases and absorbable spillovers towards other areas, x(1 � d) decrease with

increases in b for b > 0.977745 and 0 < p < 1.

In regions with important territorial capabilities, it is possible that increases in

the similarity element b of absorptive capacity increase each competing firm’s
investment in R&D at the same time that they reduce useful outflows of knowledge

benefiting the neighboring regions. Increases in the territorial complementary p do

not contribute to simultaneously increase x and reduce x(1� d), whatever the nature
of the strategic interaction of firms in R&D is. When firms cooperate in R&D, there

is no simultaneous increase in x and reduction in x(1 � d) for any increase in b. If p
increases when b < p, which leads cooperating firms to choose d¼ 1, then we have

that x(1 � d) ¼ 0, i.e. no increase. For the most part of the parameter range, useful

spillovers don’t change with increases in either b or p, whether firms compete or

cooperate in R&D.

A new question of regional nature related to or complementing this is one is

raised next. Does an increase in regional absorptive capacity increase useful

spillovers towards other regions? This seems to be of relevance, as after all it is

conceivable that very innovative regions be concerned with increases in useful

spillovers towards other surrounding areas following their public investments in

territorial capability.
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Corollary 6 Suppose firms compete in R&D. Increases in territorial similarity

b increase individual flows of absorbable spillover to surrounding areas, x(1 � d)
for b > 0.977745 and p ¼ 1. Increases in territorial complementarity p increase x
(1 � d) for b > 0.977745. Suppose that firms cooperate in R&D. Increases in

b increase x(1 � d) for b > p.
A region can be considered as having a very high innovative performance, if

increases of its territorial components b and p increase individual knowledge flows

x(1 � d) towards neighboring regions.

When firms compete in R&D, increases in x(1 � d) are an indicator of high

territorial complementarity and existence of local increasing returns when

b increases, and an indicator of high territorial connectivity when p increases.

Increases in b decrease knowledge flows to other regions except when the comple-

mentarity component of absorptive capacity is strong enough, i.e. when p ¼ 1 or

p takes values in the close neighborhood of 1. Increases in x(1 � d) following
increases in p is a good sign and an indicator that b is high enough.

Suppose now that firms cooperate in R&D. Increases in x(1 � d) following

increases in b is an indicator that b is higher than p. In this sense, increases in x
(1 � d) when b increases is an indicator of high territorial connectivity. Note that if
b increases when b > p, which leads firms to choose d ¼ 0, then x(1 � d) ¼ x also
increases.

Traditional regional policies apparently cannot achieve the objectives of higher

aggregate growth and regional equity (Martin 1999). A public policy that improves

infrastructures that reduce transaction costs will have an effect on the geography of

economic activities, the growth rate of the whole economy, and the spatial income

distribution. There will be a policy trade-off between growth and spatial distribu-

tion of economic activities.

However, there may be no such downside for regional policies that reduce the

cost of innovation and diffusion of technology, as public authorities by

implementing these policies eventually face a non-conflicting relationship between

regional equity and efficiency. Firms innovate more in a rich region because they

are agglomerated in the region concerned and benefit from dynamic advantages of

agglomeration. The agglomeration of firms brings growth and dynamic efficiency,

but also leads to declining profits among rival firms. On the other hand, the increase

of knowledge diffusion accompanied by innovation in the rich region and useful

spillovers to other, less developed regions will increase both the profits of imitative

firms located there and the welfare of the less developed regions.

In our model, due to the past intervention of public authorities which have

implemented regional policies promoting regional connectivity and complemen-

tarity, we may no longer observe the existence of such a conflicting relationship

between regional growth and inequality. As soon as b and p reach sufficiently high

values in a rich region, it appears to be possible to achieve both a higher long-term

growth and smaller territorial inequalities through further political action. When

firms compete in R&D, once a region has reached as a result of political action a

value of b > 0.977745 and a value of p around 1, our model predicts that further
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increases in b and/or p are translated into simultaneous increases in x, X and x
(1 � d).

Finally, we raise another question of a regional nature that is related to the

previous ones. One might think that innovative regions, with rising values of

territorial similarity and complementarity b and p, respectively, while enduring

the paradox of regional productivity, will show a high and growing amount of their

absorbable knowledge being inevitably spilled over to other regions. The second

phenomenon would be causally related to the first, one might argue, thus contrib-

uting to its explanation. However, that is not what happens in our model. The

following corollary is an immediate implication of our previous results.

Corollary 7 The paradox of productivity at regional level and the increase of

absorbable spillovers to surrounding areas don’t take place simultaneously follow-

ing increases in territorial similarity and/or complementarity.

There is no reason for developed regions to fear the occurrence of these two

setbacks at the same time, whether their firms compete or cooperate in R&D. We do

not observe at the same time a reduction or even a constancy of effective R&D

effort, X and an increase of usable spillovers, x(1 � d) following increases in

territorial connectivity, b. This negative answer to our last question needs explana-

tion. Suppose firms compete in R&D. When b increases, for b > 0.977745 and

p ¼ 1, x grows significantly more than d, thus increasing x(1 � d). The equilibrium
d increases relatively more than the equilibrium x with b if the local increasing

returns incentive effects on x and d outweigh the competitive disincentive effects.

When firms cooperate in R&D, the productivity paradox in its strong form doesn’t
even take place. As to the weak version of this productivity problem, this is possible

to occur as either increases in b for b< p or increases in p for b> p do not change X,
but then x and x(1 � d) do not change as well. Results 1, 2 and 6 above allow us to

draw these conclusions.

5 Conclusions and Further Developments

In this paper, we have shown that cognitive considerations associated with the

spatial organization and culture of territory when combined with cognitive elements

related to the organization of R&D and culture of firms contribute to justify and

explain the productivity paradox observed in regions with a considerable level of

innovative effort. Intra-regional competition between firms clustered in a given

developed territory is shown to have the effect of counteracting any benefit in terms

of firms’ innovative performance from increases in technological distance

d induced by increases in territorial complementarity promoted by regional

policies.

We have also drawn policy implications from the model concerning the solution

for the regional productivity problem, which are dependent upon the nature of the

strategic interaction of firms in the region. Public authorities should invest
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massively and comprehensively in all territorial elements of absorptive capacity

when firms compete in R&D, but invest persistently and exclusively in the most

efficient territorial element when firms cooperate in R&D.

A complete analysis of local increasing returns and their effects on the technical

progressiveness of a region and the amount of absorbable knowledge outflows

towards surrounding areas requires the relaxation of the assumption that territorial

complementarity p cannot exceed one. This is a first theoretical development worth

pursuing. There is a second line of research also linked to firm competition and

strategic interaction. Interregional competition can be included and treated in an

enlarged version of our model to explain how interregional flows of information

between competitors can influence business management at the early stage of R&D

orientation and what impact the regional policies for promotion of intra-regional

connectivity and complementarity might have on these business choices and infor-

mation flows.

As a last and most promising research challenge, it would be interesting to study

institutional interactions between the goals and behaviors of public authorities with

regional interests and private for-profit firms. There may be an interesting situation

of institutional complementarity between industrial relations and territorial organi-

zation, which is worth to be treated and studied using regional economic models in

conjunction with the analysis carried out in this paper. Thus, an important devel-

opment is to propose a regional model complementary to the market model in this

paper, in which b and p are now choice variables under the control of local public

entities.
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Appendix

Table 1 Equilibrium R&D design, R&D effort level, effective R&D level, and individual

absorbable spillovers to surrounding areas in the non-cooperative case

b\p 0 0.25 0.5 0.75 1

0

d 0; 1 0 0 0 0

x 1.42653; 1.42653 1.42653 1.42653 1.42653 1.42653

X 1.42653; 1.42653 1.42653 1.42653 1.42653 1.42653

x(1 � d) 1.42653; 0 1.42653 1.42653 1.42653 1.42653

0.25

d 0; 1 0 0 0 0

x 1.26514; 1.42653 1.26514 1.26514 1.26514 1.26514

X 1.58142; 1.42653 1.58142 1.58142 1.58142 1.58142

x(1 � d) 1.26514; 0 1.26514 1.26514 1.26514 1.26514

0.5

d 0; 1 0 0 0 0

x 1.08932; 1.42653 1.08932 1.08932 1.08932 1.08932

X 1.63399; 1.42653 1.63399 1.63399 1.63399 1.63399

x(1 � d) 1.08932; 0 1.08932 1.08932 1.08932 1.08932

0.75

d 0; 1 0 0 0 0

x 0.903669; 1.42653 0.903669 0.903669 0.903669 0.903669

X 1.58142; 1.42653 1.58142 1.58142 1.58142 1.58142

x(1 � d) 0.903669; 0 0.903669 0.903669 0.903669 0.903669

0.977745

d 0; 1 0 0 0 0

x 0.730274; 1.42653 0.730274 0.730274 0.730274 0.730274

X 1.4443; 1.42653 1.4443 1.4443 1.4443 1.4443

x(1 � d) 0.730274; 0 0.730274 0.730274 0.730274 0.730274

0.98

d 0.00113624; 1 0.00131082 0.00154858 0.00189124 0.00242718

x 0.730252; 1.42653 0.730513 0.73087 0.731385 0.732192

X 1.44427; 1.42653 1.44454 1.44491 1.44544 1.44627

x(1 � d) 0.729422; 0 0.729555 0.729738 0.730002 0.730415

0.985

d 0.00367465; 1 0.00423411 0.00499253 0.00607712 0.0077495

x 0.730252; 1.42653 0.731098 0.732248 0.733898 0.736453

X 1.44427; 1.42653 1.44515 1.446341 1.44805 1.4507

x(1 � d) 0.727569; 0 0.728002 0.728592 0.729438 0.730746

0.99

d 0.00619381; 1 0.00712827 0.0083893 0.0101792 0.0129019

x 0.730252; 1.42653 0.731678 0.733609 0.736364 0.740587

(continued)
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Part II

Innovation Management and Policy
Perspectives: Case Studies in the Central

European Countries

The progressive enlargement of the European Union (EU) raised several questions

such as the legal harmonization in the EU, regional policy and cross-border

cooperation. As an internal market with over 500 million people, the EU integration

process demanded for the EU institutions to become more effective at the regional

and structural policy levels aiming at reducing disparity of development between

regions and to support an innovation-driven economy.

Nevertheless, regional decision makers have to increase their collaboration and

participation in such European innovation systems in order to answer the challenges

of the global digital era. Designing and implementing effective mechanisms in

European market-based economies requires the identification of relevant needs in

each and every single country. However, building and implementing the all systems

entails significant changes and requires not only targeting technological innovation

aspects but also looking beyond and paying more attention to the cultural and

business-related dimensions of each country and region.

This part focuses on a set of real case studies aiming to offer new insights and

practical lessons on the issues of innovation management both in the Central

European countries and in the context of the EU global internal market.



The Regional Innovation Policy: The Situation

of Slovakia

Maria Horehajova and Jana Marasova

Abstract Main drivers of innovation in the economy are undoubtedly businesses.

Entrepreneurs are expected to be inventive, to have initiative in discovering new

products, methods, markets and be willing to take risks, which is also a prerequisite

for successful business. Our research, while accepting the crucial role of enterprises

in innovation, focuses on the role of regional authorities, which through innovation

policies can greatly influence the development of innovation potential in the region.

In our research, we rely primarily on existing studies of regional policy in general

and we highlight the reasons for which the regional policy started to address the

innovation potential. Next, we have analyzed the situation in Slovak Republic

compared with the innovative potential of 28 EU countries and the changes that

occurred in the years 2004–2013. In order to evaluate the innovation performance

we have used six selected indicators that are part of a composite indicator—the

Summary Innovation Index (Hollanders et al., Innovation Union Scoreboard: The

European Commission Report, 2015. http://ec.europa.eu/enterprise/policies/.

Accessed 16 June 2015). Finally, this chapter shows the importance and role of

regional territorial authority in creating the innovative potential of the region,

focusing on the Košice region. We present a specific case of cross-border innova-

tion regional policy, common to the Kosice region in Slovakia and Northern

Hungary region, and we summarize the results that this policy has made.

Keywords Innovation policy • Regional authority • Innovation potential •

Innovation performance • Regional innovation strategy

1 The Theoretical Basis of Regional Policy

The concept of regional policy emerged in the 1930s of the twentieth century, in the

time when we started to consider the application of economic and policy instru-

ments at two levels—at the national but also at the regional level. The general
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definition of regional policy identifies it with the economic policy of a region and

includes, according Klassen and Vanhove (1987), all public interventions that are

leading to an improvement of territorial organization of economic activities.

Indeed, regional policy supposes the correction of some regional consequences of

the free market in terms of the following two objectives: economic growth and

better social redistribution. For simplicity, we can characterize regional policy as a

public policy aimed at dynamic development and harmonization of regions.

According Bachtler and Yuill (2001), paradigms of contemporary regional

policy, results from the change from approaches based on the classical theories

oriented to the reduction of cost and the acquisition of the workforce, to current

neoclassical theories that emphasize a need to strengthen the competitiveness,

quality of human resources and innovation. The growing importance of innovation

in regional policy is linked to a change in its organization and management, which

was originally centralized at national level. After quite a long period of the policy

centralized at the national level, in recent decade, the regional authorities seek to

participate both in determining the objectives of innovation policy, as well as on

their achieving, emphasizing the principle of participation and partnership building.

The Regional Innovation Strategy (RIS) is one of the contemporary regional

policies resulting from the development of the new economy. The RIS emphasizes

endogenous growth factors of the region and considers corporate innovation capa-

bilities a key element of corporate growth. Thus, it has become means of the search

for a new paradigm of regional policy. The reason for the innovation oriented

regional policy is, in particular, increasing mobility of capital. Especially peripheral

regions of developed economies have been affected by the shift of production to

developing countries, while the importance of new technologies and innovations in

the competitive capacity of enterprises continued to increase (Kaufmann 2002).

However, the business investments in innovation projects are associated with a

high level of uncertainty and their profitability depends on the strength of their

competitors. Especially in peripheral and lagging regions, research and development

outputs are low, product innovation is weak, and the introduction of new practices is

slow. These negative facts could be partly eliminated by an appropriate regional

innovation policy that would stimulate the development of new technologies, tech-

nology clusters, and thus the competitiveness of businesses. Measures implemented

within the regional innovation policy can be in the form of financial support for

research and development activities, innovative projects, business advice, as well

they may relate to transport and telecommunications infrastructure, support to edu-

cational institutions, which may increase the innovation potential of the region.

With the objective to increase the innovation capacity of regions and contribute

to the optimization of regional innovation policy, since 1994 the RIS is supported

by the European Fund for Regional Development. The original pilot innovation

project has already been revised and improved several times, most recently in the

form of RIS3 called Smart specialization. European Commission (EC) defines

smart specialization as a strategy designed for a specific region, which will lead

to its economic transformation. To achieve this goal, according to the EC (2012) it

is necessary:
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• To focus policy support and investment in key national and regional priorities;

• To build on the strengths of each region;

• To promote technological innovation as well as “practice-based” innovation;

• To involve all stakeholders in the promotion of innovation and experimentation;

• To identify monitoring and evaluation systems of innovations.

2 Support of Innovation in Slovakia

The support of research and innovation in Slovakia is related to a new perspective

of regional policy and the overall Europe 2020 Strategy. This support is based on

two main documents: Innovation policy of the Slovak Republic and Innovative
strategy of the Slovak Republic developed for the period 2011–2013. These docu-

ments reflect the objectives of the European strategy and aim to reduce the lag of

Slovak research in relation to the EU average (EC 2014a). According to the

Innovation Union Scoreboard (Hollanders et al. 2015), in which the Summary

Innovation Index (SII) is used as the evaluation tool of the member countries,

Slovakia found itself between 2004 and 2010 in the group of five countries whose

index value is the lowest. Both mentioned documents were intended to create a

potential for innovation in the regions and thus enhance the overall performance of

the Slovak economy (EC 2007).

In our analysis, we rely on a few indicators that comprise the index SII and

explain best the problems with innovation in Slovakia. These indicators also show

how cooperation between public institutions and private agents is important.

The Summary Innovation Index summarizes the performance of a range of

3 main types of indicators—Enablers, Firm activities and Outputs.1 Among these

three main groups of indicators, we have chosen two of each group. In the first

group Enablers we followed the total R & D expenditure as a % of GDP and

percentage of population aged 30–34 having completed tertiary education. In the

second group Firm activities it was R & D expenditure in the business sector as a %

of GDP and number of patents granted by the United States Patent and Trademark

Office (USPTO) per million inhabitants. From the third group of Outputs we have

selected employment in knowledge-intensive activities (manufacturing and ser-

vices) as a % of total employment, and the high-tech product exports as percentage

of total exports.

We compared the values of selected indicators in Slovakia for the years 2004 and

2013 (EC 2014b). Figure 1 shows that the situation has improved there, except the

employment indicator, which is the most serious problem of the Slovak economy.

1IUS distinguishes eight innovation dimensions for each of the three main groups and the set of

25 indicators that analyse the results of the EU innovation system.
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The two indicators related to expenditures on R&D in Slovakia still belong to the

lowest in the EU, and they are deeply below the 3% of GDP, both in the public and

private sectors. One way to improve this situation would be to strengthen cooper-

ation between the regional authorities, companies and universities or other research

organizations. It represents a key base of accumulation of necessary resources to

support regional research and development.

In order to show the current status of innovation in the country, we compare the

results of 2013 in Slovakia with the average of EU 28 (Fig. 2). As can be seen,

indicator of the number of granted patents in the country is very low, which is

probably due to the low level of total R & D expenditure. Employment in

knowledge-intensive activities achieved the best level of the selected indicators

compared to the EU 28 and therefore we decided to analyze this indicator from a

regional perspective.
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Fig. 1 Selected indicators in Slovakia for the years 2004 and 2013

58 M. Horehajova and J. Marasova



3 The Role of Regional Authorities in the Regional

Innovation Policy

In 2002, as part of a decentralization process in Slovakia, there has been created

8 regions managed by the higher territorial unit (in Slovak language: Vyssie

uzemne celky—VUC). One of the first responsibilities assigned to the VUC was

the development of the regions with the aim to reduce regional disparities, espe-

cially by identification of natural, social and human capital in each region and by its

mobilization.

Two legislative standards define the role and tasks of the VUC in the manage-

ment and development of their regions. The first—NR SR Act No. 302 of 2001

assigns to the VUC precise activities related to the planning, investment, develop-

ment and entrepreneurship in the region. The second—NR SR Act No. 539 of 2008

is aimed at supporting regional development.2 Although this act highlights the role

of VUC in regional development, it does not define specific competencies in the
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Fig. 2 Selected indicators in Slovakia and EU 28 for the year 2013

2The regional authorities in fulfilling their duties rely on two documents: Program of economic and

social development of VUC that results from the strategic planning of regions and Territorial plan

VUC based on their territorial development.
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promotion of innovation. An essential role in terms of competencies and investment

financing by the VUC should play an Innovation Act. Government has been

preparing Innovation Act for several years, but the final version has not yet been

approved. Funding of science, research and innovation is thus not directly included

in the competence of regional governments.3 Consequently the budget of VUC does

not include innovation expenditures even though the VUC plays a significant role in

the formulation of Regional Innovation Strategy (RIS). Anyway, VUC can promote

innovation, for example through funding, respectively co-financing of industrial

parks, industrial zones, partnerships and clusters.

For a better understanding of the role and responsibility of the VUC, it must be

emphasized that they do not have their own territories or “their” citizens. The

territory of a region consists of cadastral areas of municipalities whose citizens

participate in the management of the region through their elected representatives

(deputies and chairman of the VUC) on the one hand and NGOs or some private

sector institutions on the other hand.

The role of VUC in public administration is complex because of the many

relationships in which they operate as regional governments with different partners

and by inadequate instruments and insufficient space to perform regional develop-

ment. The experiences and VUC analyzes show that some of their powers are very

limited (Cernakova 2012). They demand strengthening of their coordination func-

tion towards the municipalities, increased funding and more opportunities for

participation in decision making regarding the use of state (ministries) subsidies

for the region. They should also be more involved in decisions concerning the

redistribution of European resources. The fact that territorial authorities VUC were

not directly involved in the preparation of the National Program of Reforms of the

3VUC are responsible for the following areas:

• Social, economic and cultural development of regions;

• Management of own budget, of investment and public contracts;

• International and trans-regional cooperation;

• Regional planning;

• Social welfare, including homes for children, social policy and coordination of all subjects

related to this area;

• Healthcare, including the establishment of hospitals of second type, management of non-State

healthcare as psychiatric hospitals and dental services);

• Education, including secondary, professional, art and vocational schools, construction and

maintenance of buildings, payment of teacher on behalf of the state;

• Transport, including the construction and maintenance of regional roads, coordination of

railway system on its territory;

• Culture, including regional theatres, libraries, museums, galleries and cultural centres;

• Tourism, including the planning of regional tourism and regional tourism development;

• Sport;

• Youth;

• Human pharmaceutics, including issuing licences for public pharmacies, executing control of

public pharmacies, managing stand-by pharmaceutical services or decision-making on phar-

maceutical reserves;

• Civil defence (in cooperation with state bodies).
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Slovak Republic is a proof that the subsidiarity principle is not sufficiently applied

in the creation of strategic documents. The Program aims at economic and social

cohesion, but the territorial cohesion, in its sectoral logic, is absent.

Despite the above mentioned negative aspects, the VUC is a key element in the

process of creation and implementation of regional innovation policy. They have a

direct responsibility in the management of regions, initiative, and coordination and

in the use of the potential of many agents acting on their territories. Slovakia has

participated in the Regional Innovation Strategy Program in Newly Associated

Countries in the years 2001–2004, when the first two strategies have been devel-

oped for the regions of Bratislava and Nitra. Between 2006 and 2008, innovation

strategies were created for six other regions, including the strategy of the Kosice

region which is special because it represents a first cross-border RIS within the

EU. Common strategy of Kosice region and the region Northern Hungary is

elaborated up to 2015.

It was developed as part of the bilateral project NORRIS (North Hungary and

Košice Bilateral Regional Innovation Strategy) which was financed by the

European funds (The Sixth Framework Program) for Research and Technological

Development. Beside the main partners—VUC Kosice and regional authority of

Borsod-Abauj-Zemplen, on development of this strategy also participated univer-

sities (Technical University of Kosice and Miskolci Egyetem), several foundations

and development agencies (two Slovak agencies and three Hungarian) and an

Austrian Institute for Technology and Regional Policy (Joanneum Research) in

Styria.

This joint innovation strategy set for the period 2007–2013 priorities and

measures to be taken by the regions in order to strengthen the knowledge economy

of these territories in the selected areas. The RIS includes analytical part, strategic

part and action plan. The analysis concerns the innovation potential of both regions

and emphasizes the perspectives industries such as information technology, bio-

medicine, renewable energy resources and others, both from the point of view of

demand as well as of supply. The strategic part formulates priorities and measures

for their implementation, and identifies possible resources. The strategy defines six

priorities:

1. Improving public management and professional capacities for innovation and

knowledge policy

2. Creating a favourable business environment

3. The effective diffusion of knowledge and technology transfer in enterprises

4. Innovation poles and clusters

5. Supporting the creation and growth of innovative enterprises

6. Strengthening of applied research and development of new products and

services.

At the end of the specified period, we can see that common RIS has been

beneficial to the cooperation of several cross-border partnerships. We assume that

the fulfilment of these priorities have also contributed to an improvement in several

areas in the Košice region. We decided to check this assumption in the sphere of
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science and research using one of the Innovation Union Scoreboard indicators—

employment in knowledge—intensive activities. In order to verify the presumption

that the situation in the field of science and research has improved, we used the

method of calculating the localization quotient for 2009 and 2014. The quotient

measures the concentration of given economic activity in the region compared to

the higher territorial unit, in this case to the whole Slovak Republic:

Qk ¼
Ek

E
Ck

C

Ek: number of employed in the k (knowledge—intensive activity) sector in the

given territorial unit

E: number of employed in all sectors in the given territorial unit

Ck: number of employed in the k sector in higher territorial unit

C: number of employed in all sectors in the given territorial unit

Localization quotient for the Košice region with the reference territory of

Slovakia for the year 2009 was Qk ¼ 0.7822 and for the year 2014 has the value

of 0.8539. For comparison localization quotient for the most developed Slovakian

region Bratislava in 2014 reached the value of 2.419. In both cases, as in 2009 and

also in 2014 the localization quotient for the Košice region is less than 1, which

means that there is less concentration of employment in knowledge—intensive

activities compared with the situation in the whole country and this indicator is not

sufficient to meet local, regional needs. Nevertheless, on the basis of calculation,

there was some improvement, which is undoubtedly the result of the implementa-

tion of RIS.

The first existing evaluation reports prove that several scientific-research insti-

tutions were largely involved in fulfilling strategic priorities, particularly TUKE

(The Technical University of Košice), that in the years 2011–2012 carried out more

than 40 international and about 200 national projects. Likewise, the research results

of two other universities UPJŠ (Pavol Jozef Šafárik University) and UVLF (The

University of Veterinary Medicine and Pharmacy) show their major contribution to

development of education, science and culture in the Košice region.

There are diverse regional innovation structures. The important role, in coopera-

tion between academia, industry and the public sector in the Košice region,

has played competency centres (CC). In the period under review four CC were

established, two of them at UPJŠ (Software CC CELUM and CC for industrial

research and development of light metals and composites), one CC ZATIPS at

TUKE (CC of knowledge technologies for innovations of production systems in

industry and services) and CC PROBIOTECH at the Institute of Animal Physiology

(CC for bio modulators and supplements). Furthermore, there were built up 14 centres

of excellence that document also interregional cooperation in science and research.

Successful outcomes of RIS in the Kosice region unquestionably include the

existence of clusters despite the unfavourable conditions for their operation in
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Slovakia (insufficient involvement of SMEs in clusters because of several barriers).

There are two major clusters in Košice region:

• Cluster automation and robotics founded in 2010, which brings together six

innovative companies and two research institutes and has the full support of

VUC Košice and VUC Prešov

• IT Cluster VALLEY has contributed, in recent years, to significant increase in

new jobs in the IT sector. One of its aims is to find and prepare talent among

students of secondary schools and universities for the IT sector.

Achieved results of RIS show that the strategy plays an important role in

regional policy, despite the fact that both the competence and financing of innova-

tion at regional level are not resolved.

4 Conclusion

The new paradigm of regional policy emphasizes the need for innovation and the

associated development of a knowledge economy and competitiveness. The eco-

nomic crisis and its negative impact on the economy of the various European

regions strengthened the importance of regional innovation strategy as a form of

regional policy, which is focused on endogenous factors of economic growth

typical for the region. By defining not only national but also regional priorities, a

special innovation strategy can be developed, which helps enlarge the innovative

potential of the region and realize its overall economic transformation.

According to the SII, which measures the innovation performance of the econ-

omy, Slovakia is among the countries that have to increase their innovative

potential in order to achieve at least the average of EU 28 member states. Although

some data included in SII show an improvement for the last 10 years, Slovakia’s
lagging behind most European countries is obvious. One of the main reasons is

certainly the low level of spending on science and research both from public and

private sources. From a regional perspective, the situation is even more complex, as

there are large regional differences in innovation performance. Although, our

research paper focused just on one of the SII indicators that was evaluated using

a localization quotient, the difference, for example, between Kosice and Bratislava

regions is enormous.

One way to reduce regional disparities in innovation is to develop and conse-

quently implement RIS, which gives the possibilities of such regional innovation

structures that can significantly contribute to the creation and expansion of inno-

vative potential in the region.

This paper has been written as a part of research activities of following projects:

ITMS 26110230082 “Mobility - Support of science, research and education at

UMB” and KEGA 032UMB-4/2013 “Teaching economics in foreign languages

as a prerequisite for the quality university education and the development of

research activities in the European region”.
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The Perceived Value of Public Services

as a Prerequisite for a Comprehensive

Analysis of the Effectiveness of Public

Sector Organizations Using the Czech

Library as an Example

Simona Pichova and Jan Stejskal

Abstract At present, the efficiency of allocating funds from public budgets is an

issue that is being increasingly debated in the public sector. Mainly, this is due to

increasing debt but also to changes in the way public services are provided. Good

decisions regarding allocations, however, are prevented by the inability to measure

output volume and the benefits for consumers provided by various services. Out-

comes of public libraries are benefits of a system or service producer to its users

(Vakkari and Serola, Library Inf Sci Res 34(1):37–44, 2012). Their value is more

complex in the public sector than in the private sector and can therefore be harder to

measure (Bloch and Bugge, Struct Chang Econ Dyn 27:133–145, 2013). This paper

provides evidence that it is possible to analyse the effectiveness in the public

sector—which provides library services—of both providers (libraries) and individ-

ual components of the services. This can be done through the application of a

methodology that allows the consumers themselves to determine the perceived

value of the services being used. The result of the analysis of these selected

services’ effectiveness at the biggest Czech library is a determination of its degree

of effectiveness, which fluctuates around a value of one. The next step is to further

divide individual standardized services into groups by whether they are effective or

ineffective. A completely unique representative survey carried out in the Czech

Republic in 2012 has been used throughout the analysis.
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1 Introduction

Securing public investment for the production of public services is one of the main

tasks of the public sector in all modern countries. In the last 40 years, however,

these systems have undergone significant reformative changes. These changes have

been mainly focused on public management and the implementation of various

elements of business management (new public management) and on individual

principles of good government (Osborne and Plastrik 1997; Lynn 1996; Denhardt

and Denhardt 2000; Fernandez and Rainey 2006). In the public sector, elements

such as decentralization and deconcentration occur, the administration’s uniformity

is disrupted and the role of non-profit organizations is made stronger with an

emphasis on effectiveness and quality. The tendency to hand over the provision

of public production into the hands of the private sector is becoming much more

frequent (the tensions between the emphases on decentralization promoted in the

market model and the need for coordination in the public sector; Peters and Savoie

1996). Some theories describe these “neo-managerial” tendencies as “public entre-

preneurship” (Fernandez and Rainey 2006).

In the last two decades of the twentieth century, scholars and practitioners in

Europe and elsewhere have frequently attempted to analyse systems for providing

public production and to make suggestions for increasing productivity and finding

alternative service-delivery mechanisms based on public-choice assumptions and

perspectives (Dunleavy and Hood 1994). In variously named managerial trends, a

focus on accountability, effectiveness and high performance has also been

recommended in these areas. Additionally, in order to attain these goals, it is

necessary to redefine the organizational and production mission, to limit the

influence of bureaucratic agencies and to allow for the privatization of certain

public functions. This was a huge revolution in the existing understanding of the

state’s role in the economy (Brown and Osborne 2012). In the last decade of the

twentieth century, Janet and Robert Denhardt published an approach called the new

public service. This contains a range of elements from new public management and

is considered a normative model, which differentiates it from other models. Pre-

cursors of the new public service are the theory of democratic citizenship, models of

community and civil society as well as organization humanism and discourse

theory.

This approach is focused on and is accountable to citizens; it is aimed at ensuring

maximum prosperity by using new approaches for providing public production.

Building coalitions of public, non-profit and private agencies is used for these

purposes (Pestoff et al. 2013). Individual units are engaged in creating a suitable

legal environment, they contribute to the creation of high-quality values in society

and they further create standards for individual services according to the needs of

the consumers—the citizens (Bao et al. 2013). At the same time, it draws these

consumers into the production chain—both actively and passively (Bach and

Kolins Givan 2011).
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In their article, the creators of the new public service approach themselves state

that it is necessary to create a suitable policy in order to apply this approach: one

that will be a complex system featuring complex governance networks comprising

a plurality of actors—public, private and non-government—each bringing their

own special interest, resources, and set of expertise (Denhardt and Denhardt

2015). They emphasize the change in the public sector’s role—from the service

delivery role (a rowing role) to policy development (a steering role). However, it is

necessarily to convincingly resolve one problem in order to accomplish this. Public

administrators have long struggled with how to measure outcomes of public pro-

grams, because performance measurement tools have traditionally neglected them

(Slater and Aiken 2014).

The aim of this paper is to present a method for determining the perceived value

of public services used by the consumer and to use this to measure the effectiveness

of these services with the help of the standard methods of cost-benefit analysis or

return on public investment. This paper presents evidence that the analysis of the

effectiveness is practical for the public sector and is not limited to analysis of the

economy.

The structure of this paper is divided as follows: Sect. 1 consists of theoretical

background on measuring the provision of public service. Section 2 focuses on

measurement methods and approaches. Section 3 is dedicated to describing our

methodology, data set and calculations. The last section recapitulates the main

results and conclusions.

2 Theoretical Background

All the research on public services will therefore be used as a backdrop for

discussion on how to evaluate or measure the utility of public service consumption.

Many papers and studies revolve around both providing services cost effectively

and creating societal wealth. However, value is more complex in the public sector

than in the private sector and can therefore be harder to measure (Bloch and Bugge

2013). The business sector can measure output by existing indicators (sales, added

value). However, these do not exist (or they do not have a corresponding value) in

the public sector. Therefore, other indicators are used for measuring public sector

performance (usually, the macroeconomic perspective). For individual services or

organizations in the public sector, the microeconomic perspective is necessary,

taking into account costs as well as benefits derived from the needs of the collective

good. Evaluation potentially provides the key to improved effectiveness at both

organizational and policy levels as defined in terms of the capacity to satisfy the

needs and improve the quality of life of citizens (Sanderson 1996).

For evaluating public service outputs or outcomes, input-output economic

methods are used. These analyse either one criterion by itself or more criteria,

often just the costs as inputs or outputs in the form of benefits. There are primarily

three methods for the economic evaluation of non-market goods or effects (e. g.,
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externalities) based on consumer surplus: the travel cost method, the hedonic price

method and the contingent valuation method (Marella and Raga 2014). The prob-

lem with these methods is again the difficulty of measuring outputs or results

(Modell and Wiesel 2008; Hajek and Stejskal 2014, 2015) and the need for direct

interaction with the consumer. Other methods replicate the procedures commonly

used in the private sector, e. g., return-on-investment (Kaufman and Watstein

2008). The goal is to provide a clearer picture of the benefits and costs of the

service producer. These methods can be used both for analysing the effectiveness of

individual providers as well as for a region or the overall system a country uses for a

selected type of service (McIntosh 2013).

All the methods for further analysis mentioned here use service values as

perceived by customers. These methods are based on the principle of contingent

valuation (Cummings and Taylor 1999), which originated as early as 1947. The

essence of the methods established on this principle is the valuation of the

willingness-to-pay of public service customers. The contingent valuation method

is a non-market valuation method that is widely used, especially in the areas of

environmental cost (Venkatachalam 2004), health care (Klose 1999) and public

libraries (Stejskal and Hajek 2015). The CV principle is the basis of the method that

is currently used in practice—the contingent valuation method (CVM). The CVM is

a survey-based technique generally accepted as a meaningful tool used to estimate

the value of various non-market goods (Lee and Chung 2012); it reflects altruistic

motivation, a major component of non-use value in contingent valuation. This

method gained popularity after the two major non-use values namely, option and

existence values were recognized as important components of the total economic

value (Venkatachalam 2004). For a methodology of contingent valuation, see

(Russell et al. 1995; Wedgwood and Sansom 2003). In literature, critics of this

approach have appeared. Variations on the contingent valuation method place value

on goods or services that are far removed from any market pricing mechanism.

Second, the valuation rests on subjective notions of value, rather than market

values, with little regard for level of income or the trade-offs with other goods

and services (IBRC 2007 in McIntosh 2013). Also contributing to the criticism is

Matthews, who proposes using the CVMmethod results as “fairly low” estimates of

value (Mathews 2011).

Experiments are often used for acquiring perceived values sometimes suitably

formulated questionnaires or direct interviews are also used. Contingent valuation

studies ask questions that help to reveal the monetary trade off each person would

make concerning the value of goods or services (by means of a questionnaire, a

hypothetical market is described where the service in question can be traded). The

researcher must obtain a so-called “stated preference” from the customer. Such

surveys are a practical alternative approach for eliciting the value of public goods,

including those with passive use considerations. Results from contingent valuation

studies are used for many purposes in benefit–cost studies (Marella and Raga 2014;

Carson 2012; Merickova and Stejskal 2014).
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The evaluation techniques discussed have also been used for library services to

analyse the “return” on public investments. There are three main groups of

approaches:

The first studies were generally “efficiency” or output-oriented studies and

demonstrate the value of libraries in operating efficiently in managing human and

material resources, being financially responsible and, therefore, in providing value

as a service, per se. In these studies, we can include costing library activities (how

processes and services can be made more effective) and benchmarking (Wilson and

Pitman 1999a, b). Second another approach to measuring the value of library

services is aimed at demonstrating the success of the library in providing a financial

return to the organization or to the region. The problem of these research

approaches lies in establishing a dollar figure for the contribution of the library

(Marshall 1993; Griffiths and King 1993).

Third, a new methodology came along in the 1990s—taking a broader view of

libraries’ value and seeking to establish their value with stakeholders and clients.

The balanced scorecard methodology was used, which enabled setting goals to split

the hard numbers under consideration to determine which services should be

changed and, also, to consider improvements in process (Kaplan and Norton

1996; Walsh and Greenshields 1998). The popularity of these approaches for the

evaluation of public library services can be seen in current value studies using

return-on-investment and contingent valuation. These methods are generally

conducted to determine the economic benefit of public libraries for citizens and

the economic benefit of particular services, such as national union catalogues and

bibliographic services (Missingham 2005).

Regardless of the method used, it can be argued that analysis results can help to

comment on both their effectiveness and their return.

3 Data and Research Methodology

The methodology of the completed research corresponds to the certified procedure

for calculating CBA (OECD 1996). For analysing effectiveness, it is necessary to

express the values in numbers for the benefits of individual services and the costs

for their provision over a definite period.

The process of evaluating benefits for analysis requires empirical data. This

paper builds on the results of a project focused on ROI analysis in municipal

libraries in the Czech Republic. During 2012, an empirical survey was conducted.

The data was obtained from the largest public library in the Czech Republic—from

the Municipal Library of Prague (MLP).

The research was qualitative and representative, and it was conducted from July

to August 2012 with the help of an on-line questionnaire (CAWI). A total of 11,397

randomly selected readers from the MLP were approached. These readers were

over 15 years old, listed an email address in their application and used the library

services within the last quarter previous to obtaining the questionnaire. The
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questionnaire’s return rate was approximately 20% and comprised a basic sample of

2227 respondents after the data set was cleaned.

The questionnaire determining the perceived value of selected services provided

by the library was first subjected to pilot testing so that individual questions were

understandable for readers and the questions were able to be answered. At the same

time, it was drawn up so that neither the way questions were phrased nor their order

influenced the readers; this ensured a high degree of predicative ability and that the

valuation obtained for the individual services would be realistic. The experiences

published by (Venkatachalam 2004) were used here. Questions on the perceived

value of library services from the questionnaire are for example:

1. When you consider borrowed material or other information that you received

during your last visit, has the library saved you money?

2. How much money has a library like this saved you?

3. If you could not use the library and had to use an alternative, what would be the

cost?

4. If you could lower your taxes because of an annual contribution paid to the

library, how much would you be willing to contribute to the library?

The questionnaire in its final form was used for obtaining evaluations (EVU) of

individual library services from respondents (they expressed the perceived value

using the WTP system). The average perceived values of individual services are

listed in Table 1. The values observed were given in CZK and, for the purposes of

publication, have been translated into EUR at the reported rate.

Costs for providing the evaluated portfolio of public services were obtained from

the MLP (listed in the necessary subdivisions in Tables 1 and 2). Financial

resources in the form of MLP costs make up the public investment, because they

come from the public budget at the given regional level. The result of the study

presented in this paper is the ROI (or CBA) calculation of the allocation of public

resources (sometimes also investments). In a cost-benefit analysis measuring sec-

ondary economic impacts, the library’s impact on the rest of the economy can be

calculated, e.g., its contribution towards employment, income, consumption expen-

ditures and state or local government revenue in the form of taxes. Economic

impact studies are an established methodology in economics (Aabø 2009); the

methods were mentioned above.

4 Results and Analysis

Based on the empirical examination described, the perceived value library services

(per unit) was determined by the WTP research questions. The quantification of all

the services provided by the MLP in the year 2013 is also presented in Table 1. Data

for the quantification was obtained from the MLP database.

The details about regional investment (from the local authority’s budget) were
obtained from the accounting department. The MLP accounting department is able
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track the cost (expenses) of every service category. Table 2 also shows calculations

that are necessary when using the CBA method and that determine the ROI for all

services.

Table 1 WTP evaluation and quantification of library services (2013)

Standardized library services

WTP (Eur/unit)

(EVU) Quantification (Q)

Circulating loans with assistance 2.40 33,887

Circulating loans without assistance 2.40 138,293

Non-circulating loans with assistance .30 7304

Non-circulating loans without assistance .20 30,976

Copying or printing documents .11 5667

Digital services on-site .60 7520

Digital services with off-site access .10 350,533

Information and research .29 1884

Cultural and educational events 1.91 4625

Technical services .82 8230

Services related to the life of the community 2.97 603

Residence in the library .21 6773

Source: Own research

Table 2 Total costs and perceived utility of individual library services in 2013 (EUR)

Standardized library services

Costs Utility

Total cost

(TC)

Unit costs

(TC/Q)

Total utility

(TU ¼ EVU.Q)

ROI

(TU/TC)

Circulating loans with

assistance

79,172.50 2.34 81,328.80 1.03

Circulating loans without

assistance

156,406.06 1.13 331,903.20 2.12

Non-circulating loans with

assistance

19,758.24 2.71 2191.20 .11

Non-circulating loans without

assistance

27,520.31 .89 6195.20 .23

Copying or printing documents 1954.48 .34 623.37 .32

Digital services on-site 5223.18 6.95 451.20 .09

Digital services with off-site

access

9546.22 .03 35,053.30 3.67

Information and research 4620.44 2.45 546.36 .12

Cultural and educational events 14,949.18 3.23 8833.75 .59

Technical services 3625.10 4.40 674.86 .19

Services related to the life of the

community

1228.71 2.04 1790.91 1.46

Residence in the library 11,403.65 1.68 1422.33 .12

Source: Own research
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The data in Table 2 shows the overall ROI of services provided by the MLP. The

total ROI of the MLP is 1.80467 (a 1 EUR investment will bring 1.80467 EUR of

benefit to the customer and will increase societal wealth in Prague).

The value of overall efficiency should be used as a general reference that can

serve as a benchmark for comparing different libraries or as information for library

management or donors from the public sector.

On the other hand, data on the partial efficiency of the individual library services

exhibits significant ambivalence. Some of the services are seen as highly effective,

some are only marginally greater than the limit value, and one of them is seen as

highly inefficient. It is to be expected that the main service constituting the essence

of the libraries’ existence (circulating loans) would exhibit a higher degree of

efficiency. This is true to a similar extent in both libraries. Conversely, marginal

services, which only complement the range of services provided by the libraries, are

rated as inefficient. These include non-circulating loans, which are fairly labor

intensive and, therefore, relatively expensive; it also include providing information

or high-cost services such as residential stays in the library. When these results are

interpreted by public authority management or those providing the investment, it is

necessary to draw attention to the fact that inefficient services are often provided in

the public interest and the resulting inefficiency is, therefore, just a consequence of

entering the public sector.

A surprising finding is the high efficiency observed for digital services, both

on-site and off-site. This is probably due to the current trend towards digitization

and providing information through the Internet, e-books or various databases.

5 Discussion and Conclusion

The methodology of ROI calculation for public service systems is a very valuable

tool for regional providers of public services and their investments. With this

assistance, regional providers can better orient themselves when spending money

and can make better decisions as to which services they will provide and to what

extent they will provide these services. It will no longer be a question of making

standard decisions under conditions of high uncertainty; applying this methodology

will reduce the uncertainty.

The methodology also monitors the extent to which individual services are used

and evaluated economically by the consumers themselves. This data can be used for

the management of every library as well as for their owners and regional donors.

For the library analysed, it was found that its operation and provision of a

selected range of library services is generally effective, but that the rate of effec-

tiveness is relatively low, approaching a value of one. The library in question has a

range of services that were defined but were not effective.

Wider practical use is hampered by a lack of high-quality data on the outputs of

public service systems or, more precisely, their value as specified by consumers.

This can be aided by the methodology presented here, which provides evidence that
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consumers are able to perceive the value of the consumed services as well as

interpret it. This is the first research of its type for this branch of the public sector

that has a high degree of representativeness and has been conducted in Central and

Eastern Europe. The results and data cannot be transferred between countries, but it

has been shown that such a survey can be conducted in other countries as well - with

respect to the conditions for operation in that branch of the public sector in that

particular country.
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Determinants of Innovation Activities: Public

Financing and Cooperation: Case Study

of Czech Republic and Hungary

Viktor Prokop and Jan Stejskal

Abstract Innovation represents one of the key factors in achieving competitive

advantage of companies, hence the whole economies. Therefore, managers aim to

acquire knowledge. Likewise public policy makers understand an importance of

creating innovations and thus promote the generation and spread of positive effects

through knowledge diffusion. In the context of modern innovation, the science-

industry collaboration comes into its importance. Many foreign studies pointing to

the fact, that this cooperation cannot be successful in each sector and that not every

kind of innovation depends on the same knowledge flows. Therefore, we can notice

inefficient attempts to cooperate in a number of cases, which are frequently

accompanied by excessive use of national and European funds. The article aims

to compare situation of companies in manufacturing industry in the Czech Republic

and Hungary to analyze how is their growth of total turnover affected by

(i) implementation of innovation (product and process); (ii) university-industry

and government-industry collaboration; (iii) provision of public subsidies (national

and European). We show, by using the multiple linear regression models, that

cooperation with universities and with other enterprises within enterprise groups

positively influences innovation activities. The results also show that public funds

are more effectively provided in Hungary, more specifically the European funds.

We provide comparison between Czech and Hungarian manufacturing industries

and proposals how to improve the efficiency of national funds provision, which is

not sufficient in these countries.
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1 Introduction

Since the 1970s of the twentieth century there is a gradual change in the economies

of countries. It spontaneously leads to decreased in industrial production (in -

manufacturing-based economy) and shifted attention to the services production

(service-driven economy). It is due to many factors, particularly to developments

in countries, but also to technology boom, and its speed.

It fundamentally changed the producers’ requirements for production factors,

which they are demanding. There is a shift from material and capital inputs to the

input information, respectively knowledge. Many authors and studies have begun to

analyse the influence of knowledge, respectively their research was focused on the

ability to produce knowledge and ability to gain competitive advantage in various

markets. Studies suggest that the impact of knowledge is essential, but quite distinct

from the type of industry where rise. Scholars suggest that for economic growth

promotion it is necessary to take actions to support the creation and dissemination

of knowledge, to support research and development activities, investment in appro-

priate infrastructure and communication technology. There has also been a signif-

icant shift in the use of intellectual capital, patents and licenses. An economy that

based on knowledge-intensive activities is described as a knowledge-based econ-

omy (Powell and Snellman 2004). Already in the 1990s of the twentieth century

studies have been published and they provide the evidences that the knowledge

economy increases gross domestic product (Abramovitz and David 1996).

However, some authors point out the attention to divide knowledge flows

(as determinants) from effects (result or outputs) that they cause (Peri 2005). The

flows represent a situation where information and knowledge passes through

“learning” to another entity (institution). The effects are the result of the application

realized (mostly) in commercial sector. They lead to commercialization and thus to

achieve business goals. The scholars still warn that it is necessary to analyse

knowledge flows separately and then evaluate the effects of knowledge flows

(processes).

The remainder of this paper has been divided into four sections. The paper first

gives a brief overview of the evidence for cooperation and knowledge as the most

important production factors nowadays. The next section lays out the theoretical

foundations of structural equation modelling, and analysis of the research data.

Section 4 provides the results of analysis, conclusion and discusses its implications.

2 Selected Determinants for Innovation Activities

Many studies have focused on analysing the determinants of the knowledge econ-

omy in order to better control the amount of the increase in GDP due to the

knowledge economy. Absolutely fundamental determinants are as follows:

(1) knowledge (mostly codified knowledge) and information; (2) infrastructure,
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particularly technical, to ensure the transfer of information and technology; (3) edu-

cated and skilled workers with responsibilities such as creativity and innovation;

(4) the scientific and technical institutions and other helpful organizations willing to

cooperate. It turns out that the mentioned determinants are the pre-conditions;

respectively they help to create an environment for knowledge transfer and creation

of innovations (milieu). However, this innovative milieu requires further factors

which are the common denominator in all the previously mentioned “secondary”

determinants. Especially in Europe, it is possible to “secondary” or supporting

determinants include: (i) cooperation and (ii) public financial support, which aims

to support some of the primary determinants, in particular to ensure knowledge

acquisition and transfer service, respectively willingness to cooperate. Completely

separate pre-condition form, for example, public policy and management strategy.

Cooperation is more a prerequisite for the realization of knowledge flows and

processes. Prerequisite for cooperation is a group of companies and scientific

research institutes, applying a model of open innovation. The role of universities

and R&D organizations is far more important than it was 20 years ago (Etzkowitz

and Leydesdorff 2000). The universities and public research institutes have

emerged as key components of the national innovation system (Eom and Lee

2010), which were gradually transformed into regional innovation systems

(Cooke et al. 1997; Matatkova and Stejskal 2013). Any form of system or network

of relationships is beneficial to knowledge transfer, but not same weight (equally).

It turns out that in some sectors (and some states); the cooperation between firms

has higher efficiency than cooperation between firms and knowledge-based orga-

nizations (Prokop and Stejskal 2015). The innovation systems are operational

structure of cooperating entities from the public and private sectors whose activities

and interactions initiate, import, modify, and diffuse new technologies. And there

are the relationships that lead to the production, diffusion and economic application

of new ideas and knowledge (Lundvall 1992).

R&D and university—knowledge-based organizations—play the important role

in knowledge and innovation systems. Eom and Lee (2010) suggest that there are

two contrasting views on the role of universities in these chains. The first view

regards the universities involvement to triple helix system, later also quadruple-

helix system. Triple-helix model presents the connection among industry and

university and government, where the university plays social and knowledge role.

Individual interaction and knowledge transfer in this simple system makes innova-

tions creation easier, faster and cheaper. This emphasizes the “third mission” of the

university, that is, serving for economic development aside from teaching and

research (Etzkowitz and Leydesdorff 1997). Moreover, this model emphasizes the

cooperation between research and application sphere in order to use the most of

new knowledge. It should be added that spill-over effects are formed in this form of

collaboration (Stejskal and Hajek 2015).

The second view is associated with the definition of the New Economics of

Science (Partha and David 1994). It is a narrow view of the university, which,

according to these authors, especially educational institution, and research leading

to the industrialization of knowledge is perceived as harmful. It should be noted that
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the assessment of the impact and contribution of universities to industry is to be

done individually, in different regions separately (the same conclusion is also in

Eun et al. 2006). However, there are a number of studies that deals precisely

analysing the contribution of university-industry cooperation in various sectors of

industry. Some scholars argued that learning from advancements in technology is

crucial for science-based industries, such as electronics, biotechnology and

chemicals, for which industry-university should be more important (findings are

confirmed by the results of studies (Pavitt 1984; Blumenthal et al. 1986; Feng et al.

2015; Althoff Philippi et al. 2015).

The financing is a specific secondary determinant of innovation activity. This

money is inserted by co-actors into the realization of interaction and application of

knowledge. In this study, it is not private investment, but of public financing
(sometimes government-sponsored R&D or cooperation). The theory of public

economics shows that public funding may be used for market failure preventing

to new knowledge provision. The question for future research is whether in this case

there is indeed a market failure when demand for new knowledge is increasing now.

The first justification of public funding can be this: knowledge spill-overs lead to

incomplete appropriability of the R&D results, which gives rise to market failure

(Griliches 1992). The second justification is that R&D involves three types of

uncertainties with regard to technological success, commercial success, and com-

petitor behaviour (Malmberg et al. 1996; Nishimura and Okamuro 2011). However,

the research results show it is strongly required that public support for innovation

activities should be targeted. And the achieving of the targets must be carefully

checked (also ex ante checks). Acceptable objectives of public support can be for

example these: R&D cooperation and generate learning effects to Increase the

absorptive capacity of supported subjects; public money to enable the use experi-

mental research activities with the high initiative costs; innovation creation for

public or private sector, which in future will generate societal benefits. The public

support for the cooperating chains is justifiable even if public money is to remove

obstacles that hamper knowledge transfer and reduced ability to generate

innovation.

In practice, however, the public support is provided to research and promote

collaboration without proof of the market failure. The reason is that public support

is provided (typically in Europe) very heavily in member states and not-providing

this support would reduce the competitiveness of individual beneficent. When

public support was provided, the crowding-out effects of private investments

were recorded. If authorities select high-quality projects and low-risk objectives,

they can avoid the inefficient allocation of a harmful crowding-out effect

(Nishimura and Okamuro 2011). Likewise, there are studies that show a high

degree of public support inefficiency (Cowling et al. 1999; Hospers et al. 2009).

Scholars argue that decisions on public subsidies are made by public choice under

information asymmetry conditions (politicians have less information than the

managers of companies; Wolf 1993).

The aim of the paper is to make an initial comparison of firms situation in

manufacturing industry in the Czech Republic and Hungary with an emphasis on
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the determinants of innovative activities: public financing and cooperation. We aim

to analyze how is the growth of total turnover affected by (i) implementation of

innovation (product and process); (ii) university-industry and government-industry

collaboration; (iii) provision of public subsidies (national and European); in these

countries. For the purpose of this study and with following previous arguments, we

hypothesize that:

H1 Implementation of product and process innovation in manufacturing industries
in the Czech Republic and Hungary positively influence firms’ growth of
performance.

Prior studies stated that innovation represent an essential component of compet-

itiveness and analyzed relationship between innovation and firms’ performance

(Yam et al. 2011) in manufacturing industry (Gunday et al. 2011; Hashi and Stojčić

2013), specifically in chemical industry e.g. Garcı́a-Morales et al. (2012). There are

no studies analyzing impact of innovation implementation on firms’ performance in

chemical industry in the Czech Republic and Hungary. Halpern and Murak€ozy
(2012) showed positive relation between innovation and firm performance in

Hungary. Therefore we want to fill the gap and make comparison between the

Czech Republic and Hungary by using multiple linear models including the same

variables for both countries.

Importance of this research is emphasized by the fact that we are following

results provided by the World Economic Forum (WEF), which annually publishes

The Global Competitiveness Report and assesses the competitiveness landscape of

144 world economies. Results show that both Czech Republic and Hungary have

failed in the scale of the competitiveness. However, determinants of competitive-

ness are many and complex (WEF is currently monitors 12 pillars of competitive-

ness), therefore we compare the evolution of the pillar Innovations (see Table 1)

and hypothesize that:

H2 Implementation of innovation in manufacturing industry in the Czech Republic
lead to more significant results than the implementation of innovation in
manufacturing industry in Hungary.

Results in Table 1 show that both countries decreased in the overall competitive

index. However, we can see that Czech Republic has improved in the individual

index/pillar Innovation, while Hungary has decreased significantly.

Moreover, Srholec (2014) analyzed effects of cooperation on innovative perfor-

mance in the Czech Republic however we see the lack of studies analyzing the

impacts of cooperation with universities (and/or government or public research

Table 1 Evolution of competitiveness and innovation in the Czech Republic and Hungary

Year

Czech Republic Hungary

Competitiveness Innovation Competitiveness Innovation

2006–2007 29 28 41 31

2008–2009 33 25 62 45

Source: Own processing according to World Economic Forum (2015)
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institutes) on innovative activities and firms’ performance in the Czech Republic

and also in Hungary, specifically in manufacturing industry. Again, we compare the

evolution of individual pillars of competitiveness between countries—Higher edu-

cation and training; between the years 2006–2007 and 2008–2009. Czech Republic

has improved from 27 to 25 places; conversely, Hungary has decreased from 30 to

40 places. This assumption leads us to the next hypothesis:

H3 Cooperation with universities and public research centers influences the over-
all performance of companies in manufacturing industry in the Czech Republic
more significantly than cooperation with universities and public research centers in
manufacturing industry in Hungary.

As we argued above, there is a growing importance of universities and R&D

organizations within cooperation process. This kind of collaboration is also

analysed and supported by number of foreign studies, e.g. Okamuro and Nishimura

(2013), López et al. (2014).

Rodrı́guez-Pose and Di Cataldo (2014) show, that (i) there are a relationship

between quality of government and innovative performance in the regions of

Europe; (ii) ineffective and corrupt governments represent a fundamental barrier

for the innovative capacity of the periphery of the EU. To support this study, we

also analyzed another individual pillar that WEF provides—Institutions. Both

countries have significantly fallen in the ratings of this pillar (See Table 2).

Moreover, we compared results of Corruption Perceptions Index (Transparency

International 2016). The results showed that the Czech Republic has improved by

one place (from 46 to 45), while Hungary fell by six places (from 41 to 47).

Therefore, we follow these findings and hypothesize that:

H4 In the manufacturing industry in the Czech Republic and Hungary, there is the
same inefficient spending of public funds (national and European) that are targeted
to support innovative activities of companies.

3 Data, Methodology, Results and Analysis

For data collection, Community Innovation Survey (CIS) were used. CIS are part of

the EU science and technology statistics and provide a harmonised questionnaire of

EU Member States. CIS (Eurostat 2015) is a survey of innovation activities of

enterprises and is designed to provide information on the innovativeness of sectors

by type of enterprises, on the different types of innovation and on various aspects of

Table 2 Evolution of

individual competitiveness

pillar—institutions

Year Czech Republic Hungary

2006–2007 60 46

2008–2009 72 64

Source: Own processing according to World Economic Forum

dataset
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the development of an innovation (e.g. the objectives, the sources of information,

the public funding, the innovation expenditures etc.).

Community Innovation Survey carried out in the Czech Republic and in the

Hungary for the period 2006–2008 by combining sample (stratified random sam-

pling) and exhaustive surveys was used for our analysis. The target population of

the CIS 2008 is the total population of enterprises in NACE Rev. 2 sections A to

M. Data on 6804 Czech and 5390 Hungarian companies with at least 10 employees

was obtained in total. For the purpose of this study, we filtered 547 Czech and

417 Hungarian companies from the manufacturing industry into our data groups—

specifically, companies covering countries NACE categories 19–23 (Manufacture

of coke and refined petroleum products; Manufacture of chemicals and chemical

products; Manufacture of basic pharmaceutical products and pharmaceutical prep-

arations; Manufacture of rubber and plastic products; Manufacture of other

non-metallic mineral products).

Multiple linear regression models were used to analyse relationships between

variables. We analysed the relationship between the growths of total turnover

(between the years 2006 and 2008), as a dependent variable representing compa-

nies’ performance, and selected independent variables (all the variables are listed in

the Table 3). Multiple linear regression models have the following general form

(Jann 2008; Vlachogianni et al. 2011):

y ¼ β0 þ β1x1 þ β2x2 þ . . .þ βnxn þ ε ð1Þ
where

y is dependent variable;

x1, x2 . . . xn are independent variables;
β1, β2, . . ., βn called the regression parameters or coefficients, are unknown con-

stants to be determined (estimated) from the data;

ε . . . the residual error ¼ difference between observations and predicted values.

At the beginning, 20 identical variables have been selected (see Table 3). These

variables were tested for each country by using regression models. Results allowed

us to (i) carry out an initial comparison of situation in manufacturing industries in

the Czech Republic and Hungary; (ii) answer defined hypotheses. Initially, we

conducted Spearman test to verify that the data are not correlated.

Before we answer defined hypotheses, we analyzed which variables (listed in

Table 3) directly influence the growth of firms’ total turnover. Table 4 shows the

results of two mutually independent regression models. The first was assembled to

analyze the situation of companies in manufacturing industry in the Czech Republic

and the correlation coefficient of this model reached the value of 0.545. The

coefficient of determination reached 0.297. P-value of the model was measured at

0.001. There was thus a rejection of the null hypothesis. The model could be

regarded as significant. In this model, seven independent variables were used.

The second model analyzed situation of companies in manufacturing industry in

Determinants of Innovation Activities: Public Financing and Cooperation:. . . 83



Hungary. The correlation coefficient of this model reached the value of 0.718. The

coefficient of determination reached 0.515. P-value of the model was measured at

0.037. There was thus a rejection of the null hypothesis. The model could be

regarded as significant. In this model, nine independent variables were used.

Results show, that only two variables (PROD_IN, GP) were same for both countries

and influence dependent variable. We can also see, that in the case of the Czech

manufacturing firms, there were other variable LARMAR. On the other hand, in

Hungary, there were more variables, especially PROC_IN, FUNEU, CO_UNI,

CO_GOV.

Regarding to the results listed in Table 4, we can answer hypothesis H1. We can

see that implementation of product innovation (PROD_IN) influence dependent

variable (more significantly in Hungary; 0.01013 < 0.03044). Implementation of

process innovation (PROC_IN) is significant and influences the growth of total

turnover only in Hungary. According to these results, we can accept hypothesis H1

and state that implementation of innovation in manufacturing industry in the Czech

Republic and Hungary positively influence firms’ performance.

Table 3 Variables used in the model

Dependent variable Independent variables—categorical Independent variables—continuous

TURN LARMAR RRDIN/TURN

GP RRDEX/TURN

PROD_IN

PROC_IN

FUNGMT

FUNEU

CO

CO_GP

CO_SUP

CO_CUSTOM

CO_COMPET

CO_UNI

CO_GOV

CO_CONSULT

ROEK/TURN

RMAC/TURN

RTOT/TURN

TURN the growth of total turnover between the years 2006–2008, LARMAR Largest market in

terms of turnover between 2006–2008 (1—local or national, 0—other), GP part of the group of

enterprises, PROD_IN introduced onto the market a new or significantly improved product (good

or service), PROC_IN introduced onto the market a new or significantly improved process

(method of production; logistic, delivery or distribution system; supporting activities), FUNGMT
public funding from central government, FUNEU public financial support from the EU, CO
cooperation arrangements on innovation activities, CO_GP co-operation partner: other enterprises

within enterprise group, CO_SUP co-operation partner: Suppliers of equipment, materials, com-

ponents, or software, CO_CUSTOM co-operation partner: clients or customers, CO_COMPET
co-operation partner: competitors or other enterprises in sector, CO_UNI co-operation partner:

universities or other higher education institutions, CO_GOV co-operation partner: government or

public research institutes, CO_CONSULT co-operation partner: consultants, commercial labs, or

private R&D institutes, TURN total turnover, RRDIN Expenditure in intramural R&D, RRDEX
Expenditure in extramural R&D, RMAC Expenditure in acquisition of machinery, ROEK Expen-

diture in other external knowledge, RTOT Total innovation expenditure
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To answer next hypothesis H2, we compared another interactions that were

created during analysis. Results show that in Hungary were created more significant

interactions between implementation of innovation (product, process) and other

variables (see Tables 5 and 6). For example, implementation of innovation (only

product innovation) in the manufacturing industry in the Czech Republic signifi-

cantly influenced the growth of total turnover in combination with cooperation with

universities (PROD_IN*CO_UNI ¼ 0.03917). This implementation was more

significant when companies participated in the group of companies

(PROD_IN*GP ¼ 0.00178). Implementation of innovation in group of companies

also showed more significant results than the implementation of innovation within

company by itself (we compare results in Tables 4 and 5).

On the other hand, combination of implementation of innovation (product and

process) with other variable in the manufacturing industry in Hungary caused

creation of other significant results (see Table 6). For example, firms implementa-

tion of product innovation in collaboration with universities

(CO_UNI*PROD_IN ¼ 0.00222) causes more significant effect on the growth of

total turnover than the situation without collaboration (we compare result in

Tables 4 and 6; 0.00222*** is more significant than 0.01013**). For these reasons,

we reject the hypothesis H2. In the manufacturing industry in Hungary, implemen-

tation of innovation leads to more significant results.

Results in Table 4 also allowed us to answer hypotheses H3. We claimed that

cooperation with universities and public research centers influences the overall

performance of companies in manufacturing industry in the Czech Republic more

significantly than cooperation with universities and public research centers in

manufacturing industry in Hungary. However, as we can see, this kind of cooper-

ation influences firms’ growth of total turnover only in manufacturing industry in

Table 4 Variables used in model in the Czech Republic and Hungary

Variables

Czech Republic Hungary

p-value sd p-value sd

RTOT/TURN – – 0.16455 0.12411

RRDIN/TURN 0.20498 0.41436 – –

PROD_IN 0.03044** 0.12396 0.01013** 0.20930

PROC_IN – – 0.00033*** 0.71022

CO_COMPET 0.57222 0.05612 – –

FUNGMT 0.61628 0.13439 0.34529 0.21542

FUNEU – – 0.00214*** 0.55331

LARMAR 0.02090** 0.14392 – –

GP 0.01083** 0.18598 0.01527** 0.54623

CO_UNI 0.36056 0.13386 0.00199*** 0.39990

CO_GP – – 0.89682 0.31773

CO_GOV – – 0.00074*** 0.46732

Source: Own research

sd standard deviation

**Significant at P < 0.05; ***Significant at P < 0.01
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Hungary. In the manufacturing industry in the Czech Republic, there are not

efficient cooperation between firms and universities or public research institutions

(or/and government) that will significantly influence dependent variable. Therefore

we have to reject hypothesis H3. On the other hand, results in Table 5 show, that

proper collaboration with universities in the manufacturing industry in the Czech

Republic significantly influences firms overall performance (e.g. PROD_IN*

CO_UNI ¼ 0.039; LARMAR*CO_UNI ¼ 0.000).

To answer hypothesis H4, firstly, we use results in the Table 4. We can see that

financial support from national funds is totally inefficient in both cases. Public

subsidies from European funds are insignificant in the manufacturing industry in the

Czech Republic, not in Hungary (0.00214). Results also showed us, that proper

targeting of public subsidies (national and European) leads to creation of further

significant interactions that influence firms’ growth of total turnover. For example,

we can see that in Hungary there are created a number of other significant interac-

tions with variables FUNGMT and FUNEU (see Table 6).

Table 5 Cooperation with universities and influence of participation in the groups of companies

on firms’ performance in the Czech Republic

Variables CO_UNI GP

PROD_IN 0.03917 (0.10472)** 0.00178 (0.17168)***

CO_COMPET 0.17715 (0.07578) 0.04583 (0.05626)**

FUNGMT 0.00392 (0.11177)*** 0.03125 (0.16959)**

LARMAR 0.00000 (0.11907)*** 0.16172 (0.10054)

GP 0.01114 (0.08331)** –

CO_UNI – 0.01114 (0.08331)**

PROD_IN*FUNGMT 0.00181 (0.10630)*** 0.00287 (0.15041)***

CO_COMPET*LARMAR 0.00240 (0.06392)*** 0.00676 (0.05595)***

PROD_IN*LARMAR 0.00009 (0.09400)*** 0.93162 (0.07595)

Source: Own research

Table shows p-values; values of standard deviations are shown in brackets

**Significant at P < 0.05; ***Significant at P < 0.01

Table 6 Efficiency of public funding and innovation implementations in Hungary

Variables FUNGMT FUNEU PROD_IN PROC_IN

CO_UNI 0.31551 (0.222) 0.00446 (0.348)*** 0.00222 (0.416)*** 0.04754 (0.458)**

CO_GP 0.76553 (0.217) 0.00219 (0.352)*** 0.00079 (0.321)*** 0.06521 (0.157)*

GP 0.06431 (0.411)* 0.00374 (0.289)*** 0.34640 (0.105) 0.13905 (0.396)

CO_GOV 0.79881 (0.165) 0.60756 (0.167) 0.00056 (0.449)*** 0.00003 (0.347)***

FUNGMT – 0.00016 (0.322)*** 0.00603 (0.286)*** 0.00885 (0.327)***

FUNEU 0.00016 (0.322)*** – 0.43722 (0.171) 0.00347 (0.503)***

PROC_IN 0.00885 (0.327)*** 0.00347 (0.503)*** 0.00024 (0.193)*** –

PROD_IN 0.00603 (0.286)*** 0.43722 (0.171) – 0.00024 (0.193)***

CO_UNI*CO_GP 0.00448 (0.123)*** 0.00040 (0.318)*** 0.00075 (0.304)*** 0.04151 (0.154)**

Source: Own research

Table shows p-values; values of standard deviations are shown in brackets

*Significant at P < 0.1; **Significant at P < 0.05; ***Significant at P < 0.01
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For example, we can see that collaboration with universities, that is supported

from European funds, significantly influences growth of firms’ performance

(CO_UNI*FUNEU ¼ 0.00446). On the other hand, the same collaboration

supported from the national funds becomes insignificant (CO_UNI*

FUNGMT ¼ 0.31551). Conversely, in the manufacturing industry in the Czech

Republic, there are not created the same number of further significant interactions.

We analyzed only a negligible amount of significant interactions (see Table 5).

For example, FUNGMT*CO_UNI ¼ 0.00392; PROD_IN*FUNGMT*CO_

UNI ¼ 0.00181. Therefore, we reject hypothesis H4 because in manufacturing

industries in the Czech Republic and Hungary, there are not the same inefficient

spending of public funds (that are targeted to support innovative activities of

companies).

4 Conclusions

Results allowed us to confirm only hypothesis H1 that showed the growing impor-

tance of implementation of innovation (product and process) in both countries.

These results contribute to the literature (e.g. Ulku 2007; Brown et al. 2009) and

highlight the importance of innovation. Rejection of hypothesis H2 showed to us

that implementation of innovation leads to more significant results in manufactur-

ing industry in Hungary, even though that the Czech Republic has improved in the

individual pillar Innovation and Hungary decreased. The hypothesis H3 was aimed

to confirm the importance of collaboration with universities and public research

centers and compare situation between selected countries. We claimed that coop-

eration with universities and public research centers in manufacturing industry is

more significant in the manufacturing industry in the Czech Republic. However

direct impact of this cooperation on firms’ performance was shown only in

manufacturing industry in Hungary, therefore we reject hypothesis H3. On the

other hand, further results showed that cooperation with universities could lead to

creation of significant effects on firms’ growth of total turnover in manufacturing

industry in the Czech Republic. These collaborations are often accompanied by

firms’ participating in the groups of companies that lead to creation of strong ties

and positively affect university-industry collaborations because there are a prereq-

uisite for more effective dissemination of knowledge (Capello and Faggian 2005;

Laperche et al. 2011). Hypothesis H4 showed that in manufacturing industries there

is the same inefficient spending of public funds (national and European) in both

countries. However, in Hungary there were found further significant links between

financial support (especially from the European Union) and firms’ overall perfor-
mance through combinations with other variables. Therefore, hypothesis H4 was

rejected.
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Our findings provide practical implications for policy makers. The innovation

implementation and knowledge diffusion represent a complex process that involves

number of factors. As results shown, both determinants of innovative activities

(Public Financing and Cooperation) significantly influence the overall performance

of firms in manufacturing industries in selected countries. However, there is a need

for proper targeting of these determinants. In the manufacturing industry in the

Czech Republic, companies should not cooperate with universities by themselves

because this kind of cooperation (university-industry) brings with it certain disad-

vantages or drawbacks (Siegel et al. 2003; Bruneel et al. 2010). For example, each

collaborating partner has different interests and different expectations of the results.

Therefore, cooperation with universities should include other specific determinants

that were shown in this analysis. Other implication that we suggest is implementa-

tion of dual system vocational education and training (VET) that could support

practical skills that are necessary for researchers and that could support collaborat-

ing activities between firms and universities and public research centres in

manufacturing industries in the Czech Republic and Hungary. VET system is for

example deeply embedded and widely respected in Germany and offers qualifica-

tions in a broad spectrum of professions and flexibly adapts to the changing needs of

the labour market. Next implication is aimed on the issue of financial support

(national and European) on innovative activities in manufacturing industry in the

Czech Republic and Hungary. Following the results, we recommend continuing

with financial supporting innovation activities of firms in manufacturing industry in

Hungary, especially from European Union. However, we showed that there is a

need for proper targeting of public financial support on innovative activities in both

countries. In Hungary, public funds are provided more effectively in the

manufacturing industry than in the Czech Republic. Policy makers should also

decide which kinds of cooperation they will financially support (particularly from

the national funds) because we can see inefficiency in the Czech Republic and also

in Hungary. In this case, there are not direct effects of national subsidies on the

growth of total turnover. Therefore, we propose the use of non-financial types of

support for innovative activities because it is clear that there is no clearly demon-

strable relationship between growth of financial subsidies provided from national or

European funds and increase of firms’ performance. The issue of non-financial

support was also analysed by number of researchers (e.g. Mole and Bramley 2006;

Sonne 2012). Finding appropriate determinants of innovation activities is a com-

plex process that is influenced by number of factors. Therefore, further research is

aimed to follow significant results of this analysis and their conditions, and to

analyse the situation of other industries in selected countries to make further

comparison and bring appropriate practical implications for policy makers.
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Innovation Through Treasury Centralization:

The Potential of the Visegrad Countries

for Establishment of Corporate Treasury

Centres

Beata Šarkanová and Peter Krištofı́k

Abstract Corporate treasury management becomes much more complex and hence

more difficult as globalisation increases, cross border activities grow, and companies

choose to adopt a multinational status. Multinational companies (MNCs) need to

organise their treasury management activities and their main aim is to choose the

model that will maximise value added. The range of possibilities includes a centralized

form of treasury i.e. a treasury centre operating in a certain geographical region as the

centre of expertise, knowledge and innovation in financial management. MNCs often

centralize their treasurymanagement by setting up regional treasury centres in locations

that offer optimal conditions for the effective management of treasury activities having

regard to local needs. The recent trend of nearshoring has focused multinationals’
attention on Central European countries. The paper concentrates on the factors and

criteria considered in MNCs’ location decisions for treasury centres, and on the ability
of a selected group of Central European countries to become the appropriate location

for such centres. Location decisions commonly depend on both the local tax environ-

ment and other factors. The main purpose of this paper is to evaluate and compare the

suitability of the Visegrad countries as sites for corporate treasury centres.

Keywords Corporate treasury • Centralization • MNCs • Location criteria •

Visegrad countries

1 Introduction

Corporate treasury management as a specialized function of financial management

is a relatively new phenomenon, especially in the geographical area of post-

communist Europe including the V4 countries. As stated by Polak et al. (2011),

corporate treasury in multinational companies (MNCs) faces numerous challenges.
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These can be divided in two categories: (1) traditional challenges representing the

typical actions of corporate treasury—financial risk management, cash forecasting,

optimization of access to credit and liquidity, assets and liabilities management,

management of cost of capital, bank relationship management, and (2) emerging

challenges—efficiency, globalization, centralization and outsourcing of the control

and management of treasury including geographic organization of roles, standard-

ization and integration of treasury activities, and adapting to new regulation.

Furthermore, Blach et al. (2014) add that the emerging challenges can be identified

as the key drivers of innovations within traditional challenges.

Since the core objective of treasury management is to add value, treasury centres

concentrate financial specialists and experts deeply understanding the functioning

of a particular MNC, creating new innovative ideas for proactive and forward-

looking approach to processes and activities performed in financial management.

This includes also the cooperation with other subjects (internal or external to the

treasury centre) e.g. IT experts and providers, banks or other financial institutions

operating in a certain region, and consequently, pressing them to create customized

and innovative products and services complying to their requirements.

The organisation of a corporate treasury influences the treasury function in

MNCs significantly. If an MNC has decided to centralize its treasury, then it

needs to consider its optimal location, and if it wants to have regional centres. A

variety of tax and non-tax factors feed into the decision on the degree of central-

ization. Tax factors include corporate tax, withholding tax, value-added tax, and

double tax treaty agreements. Non-tax factors include costs, location of other

operations, currency, language barriers, and time zone. Several authors have

recently explored such factors. The main aim of this paper is to evaluate and

compare Visegrad group countries, using a defined group of tax and non-tax

location criteria, as potentially suitable locations for treasury centres nearshored

by European multinational companies.

2 Literature Review

Giegerich et al. (2002) define a treasury centre (TC) as “a centralized treasury

management function which is legally structured as a separated group entity or as a

branch and is located in a tax efficient environment”. A treasury centre provides

financial management and transaction services for other group entities. Further-

more, Giegerich et al. list the most typical functions of a treasury centre:

• managing group liquidity and reducing interest rate payments through operating

cash pooling,

• providing the group with payment services—both internal (intragroup clearing

or netting) and external (payment factory),
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• setting rules for re-invoicing within the group and externally, offering factoring

services for the group companies’ third party receivables, and structuring asset

backed securities,

• negotiating group wide leasing arrangements,

• structuring and monitoring the capital requirements of group companies, financ-

ing, coordination and management of the group’s external borrowings,
• vendor financing for other group companies,

• providing the group with asset management services,

• providing exchange risk and interest rate risk management to other group

entities,

• financial markets research and risk management analysis,

• optimizing the group’s global tax position and controlling the repatriation of

funds through the group (e.g. via dividends or interest payments).

Potty and Sarraf (2004, cited in Polak and Roslan 2009) define four functions of

a treasury centre: (1) asset and liability management, (2) sales and trading of

currency, (3) dealing with credit and derivatives products in capital markets, and

(4) financial management. According to Blair (2011), a typical regional treasury

centre performs some or all of these functions: foreign exchange dealing and

management, in-house banking, intercompany loans, trapped cash management,

risk management, and asset and liabilities management.

Bragg (2010) recognizes four stages of treasury centralization: stage 1—com-

plete decentralization, stage 2—centralized netting and hedging, stage 3—central-

ized investments, and stage 4—centralized working capital management. If a

company operates in a multitude of countries (especially in developing countries

where there may be currency controls), there may be a greater need for local

treasury personnel in order to handle matters that may impact treasury operations

e.g. maintaining local banking relationships or monitoring local regulations.

According to Bragg (2010), the necessity to maintain regional treasury centres

(RTCs) occurs even in the case of fully centralized treasury department. Such

regional treasury centres usually operate in the major time zones to ensure the

availability of some treasury personnel during the business hours of subsidiaries

located in their regions. However, Anwar (1999) states that even if the theoretical

concept of a regional treasury centre seems attractive, there is a number of consid-

erations, e.g. logistical, cultural and market-specific, that need serious analysis

before putting it into practice.

Murphy (2000a) notes that many multinationals have established regional trea-

sury centres e.g. European Treasury Centres, Asia-Pacific Treasury Centres or

International Treasury Centres, for all non-domestic treasury activities. Moreover,

he adds that the effectiveness of control and the enhanced value delivered by a

substantive treasury centre can be more satisfactory than simply “scattering”

treasury personnel throughout group entities. Also in favour of regional centraliza-

tion of treasury management activities, Fogarty (1992, cited in Mulligan 2001)

states that “it can be more efficient to work on a regional basis, striking a good

balance between central control and the recognition of local detail, opportunities
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and special situations”. Barlow (2011) emphasizes that the rationale for regional

centralization is straightforward since it can reduce processing times, simplify fund

flows and avoid unnecessary duplication.

The value added that a treasury centre can create has been further specified by

Geigerich et al. (2002) as: (1) qualitative added value: this is generated by focusing

on core competencies within the group, improving reporting, pooling know-how,

standardizing treasury and risk management procedures, and coordinating data

through a central database, and (2) quantitative added value: generated by reducing

payment and transaction costs through higher volumes and fewer transactions,

reducing financing costs and financing requirements, and reducing hedging costs.

The main research on treasury centre location has been conducted by Polak

(2010), Polak and Roslan (2009), Polak and Klusáček (2010); and by Polak et al.

(2011). Under Polak’s supervision Simkova (2005) developed location criteria for

establishing treasury centres. Polak and co-authors primarily focused on locations

in South East Asia. Dizkirici (2012) compared Istanbul as a potential location for a

regional treasury centre to Hong Kong and Singapore.

On the decision-making process for finding the right regional treasury centre

location, several authors have investigated the factors/criteria influencing the loca-

tion of treasury centres. They include Anwar (1999), Murphy (2000a, b), Mulligan

(2001), Polak (2010) and in a number of other papers, either by himself or in

collaboration with others, and Dizkirici (2012). In addition, organizations such as

Ernst and Young—Geigerich et al. (2002); Citigroup—Shah and Yung (2012) and

van der Sar (2013), PricewaterhouseCoopers (2013a) and Deloitte (2014) have

prepared guides to treasury location, especially in areas of Asia and the Pacific.

Popular locations for treasury centres in Asia are primarily Hong Kong and

Singapore, but also include Malaysia and Thailand. In Western Europe early

centres include Luxembourg, the Netherlands, Switzerland and Ireland.

Recent literature generally divides factors influencing regional treasury centre

location into two groups—tax and non-tax factors. Anwar (1999) notes a number of

major criteria. The location should offer good geographical access to regional and

international affiliates, ideally in a country with a stable political regime and

without onerous regulations. An eligible location would have benign tax conditions,

solid infrastructure, be in an appropriate time zone relative to the region the

regional treasury centre serves, and have a competitive cost base.

Several authors point out the key role of the tax system and state that treasury

centre locations are usually tax driven. As noted above, treasury centres are usually

located in a “tax efficient environment” defined by Roslan and Polak (2009) as a

location that offers beneficial tax regimes compared to other locations: for example,

where the MNC pays a low tax rate. Polak (2010) emphasizes the importance of the

company’s total tax contribution to the host state. This comprises:

• withholding tax on interest, dividend and royalties,

• corporate tax on profits allocated to the treasury centre and its capital,

• thin capitalization rules,
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• stamp tax (establishment of a new subsidiary may have stamp tax

consequences),

• value-added tax (in most countries VAT is not payable on certain financial

transactions),

• double taxation agreements.

According to Murphy (2000a) in the past treasury structures’ locations were

primarily tax driven. Treasury activity was located where tax on profits generated

was relatively low, but now new treasury structures’ locations depend primarily on

business needs. The optimal location would combine both possibilities—a

favourable tax environment that also offers some additional value.

Beside taxation, there is also a number of equally important non-tax factors

influencing the location of treasury centres e.g. costs, location of other operations,

currency, language barriers, and time zone. Shah and Yung (2012) identify financial

costs (bank transaction fees, treasury staff salary, office rental), bank and other

regulatory reporting requirements, access to financial markets, the degree of cur-

rency restrictions, the availability of skilled employees, time zone compatibility

with respect to business operations under coverage. They also stress the quality of

physical and IT infrastructure, political stability, a sophisticated banking system,

and the reputation of the location as a financial hub. Murphy (2000b) considers the

non-tax factors for establishing a treasury centre in Europe, and reaffirms costs as

the key factor among non-tax factors, especially labour costs, premises, IT and

telecommunications. He also emphasizes the variation in costs from one location or

country to another. As additional influencing factors he points to the availability of

outsourcing, the distance from other key business operations, a need for high

quality of treasury expertise, CEOs and CFOs control over treasury activities, and

the euro (an issue for the UK, Switzerland and most Scandinavian countries). He

adds the need for a location to have a modern banking system and a strong

regulatory framework, English as the predominant financial language, and the

tendency of multinationals to choose already recognised locations (in Europe the

Netherlands, Belgium, Ireland, Luxembourg, Switzerland, some Mediterranean

islands, and the United Kingdom).

When focusing on the location of a treasury centre itself, it is important to

recognise that Asia represents a very popular location for establishing a treasury

centre. The Asia Pacific Treasury Management Barometer (Bank of America Merill

Lynch and Sungard 2015), is based on a survey of around 1350 respondents who

were treasury professionals from the Asia Pacific region, Europe and the United

States. It reported that 63% of respondents replied that they had, or were

implementing a centralized treasury organization policy through one or more

regional treasury centres (RTC) and/or a global treasury centre.

Criteria for locating regional treasury centres are continuously changing. Anwar

(1999) recognises Europe as a potentially suitable location for a regional treasury

centre, since Europe offers a sophisticated banking and telecommunications infra-

structure, a large pool of financial, treasury, and accounting professionals, and years

of experience in regional treasury centre locations ranging from Brussels or Zurich
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to London. While locations in Western Europe remain popular, Polak (2010) states

that many companies are taking a new approach known as “nearshoring”1 and are

looking for suitable locations in Central Europe e.g. in the Czech Republic or

Hungary.

3 Data, Methodology and Results

Because companies have recently begun looking for locations to nearshore their

treasury centres in Central Europe, the aim of this part of the paper is to compare the

countries of the Visegrad group i.e. the Slovak Republic, the Czech Republic,

Hungary and Poland as potential suitable locations for regional treasury centres.

The research methodology is based on Simkova’s location criteria used in 2005 for

the Czech holding company CGS (Česká Gumárenská Společnost) to identify the

best location for establishing an international treasury centre,2 offering the best

conditions for cash flow control and administration, and an advantageous tax

system (Simkova 2005). The study involves the application of TOPSIS (Technique

for Order Preference by Similarity to Ideal Solution)—a multi-criteria decision-

making methodology.

Simkova’s location criteria (LCn), as noted by Roslan and Polak (2009), include

eleven criteria. Seven of them require quantitative data (monthly banking fees, bank

transaction fees, the cost of incoming foreign payments, the cost of outgoing

foreign payments, the cost of foreign urgent payments, withholding tax, and

corporate tax payments. The remaining four criteria (important treasury centres,

reporting requirements, the currency environment, and ratings) require qualitative

data. Depending on whether the criteria scores need to be minimized or maximized

the criteria can also be divided into minimization criteria (LC1–LC7, LC9) and

maximization criteria (LC8, LC10, LC11). Table 1 gives a detailed description of

each criterion.

Information to measure performance on the criteria was collected mostly from

online secondary sources. Data for quantitative criteria concerning fees and prices

of bank services are calculated as the average minimum charge of the top three

banks (by asset size). Charges and fees were averaged for individual banks, and

then the criteria performances for LC1–LC5 were calculated as the average mini-

mum charges of three banks. Quantitative data for tax criteria is based on tax rates

(in the case of corporate tax both nominal and effective rates). Data for the

remaining qualitative criteria came from online research. Table 2 summarizes the

data sources for criteria across the analysed countries.

1Nearshoring is “moving the business process to a foreign country that is relatively close by,

e.g. UK businesses nearshoring to Eastern Europe or American businesses nearshoring to Mexico”

(Koning 2012).
2Here the terms international treasury centre and regional treasury centre are interchangeable.
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The data sources set out in Table 2 provided the basis of the data matrix used in

the TOPSIS model (see Table 3). Data in foreign currency i.e. for the Czech

Republic in Czech Koruna (CZK), for Hungary in Hungarian Forint (HUF), and

for Poland in Polish Zloty were converted into EUR according to current exchange

rates of the European Central Bank (1 EUR ¼ 27.083 CZK, 1 EUR ¼ 309.51 HUF,

1 EUR ¼ 4.2367 PLN) to ensure data uniformity for criteria LC1–LC5. In the case

of corporate tax, effective corporate tax rates are used in the TOPSIS model

(nominal rates are provided, but are not used in the TOPSIS model) in order to

assess the total tax contribution of companies to the state more precisely. As further

described below, dummy variables replaced the values for the qualitative criteria

Table 1 Description of Simkova’s 11 location criteria

Location criterion (LCn) Description

Quantitative criteria

LC1 Monthly banking fees Business account minimum monthly maintenance fees charged

by banks.

LC2 Bank transaction fees Minimum fee per transaction charged by banks for business

accounts.

LC3 Price of incoming for-

eign payment

Inward remittance fee—minimum charge for funds transferred

(buying foreign currency) by foreigners to their country of

residence.

LC4 Price of outgoing for-

eign payment

Outward remittance fee—minimum charge for funds trans-

ferred (selling foreign currency) by foreigners to their country

of residence.

LC5 Price of outgoing

urgent payments

This service fee is similar for making outgoing payments but

more expensive (minimum charge).

LC6 Withholding tax Percentage of payment (minimum) payers made to residents or

non-residents that are withheld by the local tax authority.

LC7 Corporate tax Tax imposed on profits (minimum) made by companies by the

local tax authority.

Qualitative criteria

LC8 Important treasury

centres

The existence of treasury centres (the availability of other
RTCs shows that the region has the required treasury centre
support).

LC9 Reporting

requirements

The size of certain large amounts of funds transferred by RTCs

or MNCs domestically or internationally that need to be

reported to the central bank or monetary authority of the

country (minimum).

LC10 Currency environment The possibility of financial transactions in other currencies

(especially EUR, USD, GBP), convertibility of domestic cur-

rency, foreign currency accounts and services. The ability to
provide instant conversion of currencies increases the suit-
ability of a location for RTC establishment.

LC11 Ratings Credit ratings by the rating company Coface (as good as
possible; Rating A1—best, D—worst).

Source: Roslan (2008)
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Table 2 Summary of data sources for each criterion

Location

criterion

(LCn)

Data source

Slovak Republic Czech Republic Hungary Poland

Quantitative criteria

LC1 monthly

banking fees

Own calculation

as the average

minimum charge

of top 3 banks

(by asset size):

Slovenská

sporiteľňa, VÚB

banka, Tatra

banka

Own calculation

as the minimum

charge of top

3 banks (by asset

size): Česká

spořitelna, ČSOB,

Komerčnı́ banka

Own calculation

as the average

minimum charge

of top 3 banks

(by asset size):

OTP Bank, K&H

Bank, Erste Bank

Hungary

Own calculation

as the average

minimum charge

of top 3 banks

(by asset size):

PKO Bank

Polski, Bank

Pekao, Bank

Zachodni WBK

LC2 bank

transaction

fees

LC3 price of

incoming

foreign

payment

LC4 price of

outgoing

foreign

payment

LC5 price of

outgoing

urgent

payment

LC6 with-

holding tax

Deloitte withholding tax rates

LC7 corpo-

rate tax

(nominal rates) Deloitte corporate tax rates 2015 (effective rates) Effective

average corporate tax—Eurostat

Qualitative criteria

LC8 impor-

tant treasury/

financial

shared ser-

vice centres

Academic databases and world wide web

LC9

reporting

requirements

PricewaterhouseCoopers Know your customer: quick reference guide, world

wide web

AML control:

National Bank of

Slovakia, Minis-

try of Interior,

Ministry of

Finance

AML control:

Czech National

Bank, Ministry of

Finance, Czech

Trade

Inspectorate

AML control:

Hungarian

National Bank,

National Tax and

Customs

Administration

AML control:

National Bank of

Poland, National

Savings and

Credit Coopera-

tive Union, Pol-

ish Financial

Supervisory

Authority, Gen-

eral Inspector of

Financial

Information

LC10 cur-

rency

environment

Banks:

Slovenská

sporiteľňa, VÚB

banka, Tatra

banka

Banks: Česká

spořitelna, ČSOB,

Komerčnı́ banka

Banks: OTP

Bank, K&H Bank,

Erste Bank

Hungary

Banks: PKO

Bank Polski,

Bank Pekao,

Bank Zachodni

WBK

LC11 ratings Coface business climate and country risk assessment
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LC8–LC10. Since weights based on paired comparisons could be determined only

for criteria LC1–LC10, only these were involved in the TOPSIS model.

Information gathered during our research indicates that many MNCs have

established financial shared service centres (FSSCs) in our analysed countries to

house their treasury function. According to the Shared Services Centres 2014

survey by PricewaterhouseCoopers (2015), 66% of shared service centres in the

Czech Republic and in Slovakia are serving groups with headquarters in Europe and

the UK, and a further 28% have headquarters in the United States of America.

Central Europe is the destination number one for nearshoring fromWestern Europe,

due to its skilled workforce, low labour costs and its good quality of life.

Examples of FSSCs in Slovakia include the presence of companies like Dell,

Henkel, IBM, Johnson Controls International, Lenovo and Kraft Foods (Sario

2014). Among FSSCs in the Czech Republic are the centres of companies like

TESCO Stores, SAP, InfoSys, Monster, Johnson & Johnson, Honeywell

(CzechInvest 2009). Hungary hosts FSSCs of e.g. Celanese, KLM, UCMS Group,

Computacenter, Roche (SSC Heroes 2015). Poland is also an attractive location for

FSSCs of companies like Indesit, Oriflame and Rockwell Automation (KPMG

2015). The presence of an increasing number of FSSCs in certain locations over

recent years could be a substantial prerequisite and basis for the future establish-

ment of treasury centres. However, our search did not turn up any information or

documents containing a summary of the presence of FSSCs for the Visegrad

countries, covering comparable periods. Because of the consequences of our diffi-

culties in determining and using the actual number of FSSCs established in each of

the Visegrad countries as variables in the TOPSIS model, the values of criterion

LC8 were replaced by the dummy variable (1) if a country had FSSCs, and by the

dummy variable (0) if it did not.

Monitored reporting requirements include country-specific information on anti-

money laundering (AML), from PricewaterhouseCoopers Know Your Customer:

Quick Reference Guide (2014). This analyses the regulatory environment, customer

due diligence and reporting requirements, especially about suspicious activities.

Table 2 provides the list of key regulators for AML control. In all four countries, the

minimum due diligence transaction threshold is 15,000 EUR. AML reporting

requirements seem to be similar across the four countries, so the dummy variable

(1) replaced the LC9 values in the TOPSIS model. Nevertheless, in future research

additional criteria could reflect the reporting requirements on the observance of

corporate governance principles and policies to counter tax evasion.

The currency environment can make a location more favourable for regional

treasury centres. In all four countries, the currency environment is evaluated as

suitable (indicated by dummy variable 1) due to the availability of accounts and

transactions in important currencies (EUR, USD, GBP), but also in many other

foreign currencies (e.g. CHF, JPY, CAD, AUD, DKK).

The weights representing the importance of each criterion are based on the

paired comparison method using the Fuller’s triangle (Simkova 2005) transformed

into a matrix of preferences (see Table 4). Paired comparisons were only available

for LC1–LC10 so weights were calculated for only ten location criteria, and not for
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the criterion of rating. The most important criteria identified by paired comparisons

include withholding tax and the prices of foreign incoming and outgoing foreign

payments. The less important criteria included the qualitative criteria i.e. the

currency environment, reporting requirements and the existence of important trea-

sury centres.

Based on the results of the TOPSIS method presented in Table 5, the country

rankings depend on the declining relative indices (ci) of the distance of variants

(i.e. countries) from the basal variant. As the value of ci declines, a country’s
suitability for the establishment of treasury centres based on Simkova’s location
criteria also decreases. It is important to note that the evaluation of countries

depends on selected criteria defining specific aspects of their business

environments.

The data matrix used in the TOPSIS model (see Table 3) indicates that two main

groups of quantitative location criteria strongly influenced the overall results—the

prices of banking services and taxation/tax rates. Qualitative criteria seem to have

little or no influence on the overall results. While Slovakia offers less expensive

banking services related to the functions of a regional treasury centre, the with-

holding tax rate is the second highest after Poland and corporate tax rates (both

nominal and effective) are the highest in the Visegrad group. Nevertheless, overall

Slovakia offers the best conditions for the establishment of regional treasuries for

MNCs, followed by the Czech Republic. The Czech result is due to it having the

second cheapest banking services, relatively low withholding tax rates and the

lowest effective corporate tax rate. Hungary’s ranking is caused by the most

expensive banking services in the group and the second highest effective corporate

tax rate. On the other hand, interest, dividends and royalties are not subject to a

withholding tax. Poland’s position of having the least attractive conditions for

setting up treasury centres is due to it having the highest withholding tax, and

relatively high corporate tax rates, plus relatively expensive bank services.

Because it was impossible to determine the weight and importance of rating in

paired comparisons, LC11 was not involved in the TOPSIS model and so this

location criterion needs a separate commentary. The ratings by Coface use a

seven-level ranking system: in ascending order of risk A1, A2, A3, A4, B, C,

and D, depending on a country’s overall liquidity and solvency. Evaluations depend
on macroeconomic, financial and political data. A comparison of the Visegrad

countries gives all of them the same relatively low risk business climate rating

A2. However, Hungary’s country risk rating (B) is noticeably higher than the other

Table 5 Results of TOPSIS and the corresponding rankings for evaluated countries

Country (variant)

ci
Relative index of distance of variants from basal variant Rankings

Slovak Republic 0.5221383 1

Czech Republic 0.5188552 2

Hungary 0.4604049 3

Poland 0.4030688 4
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three’s A3 rank (Coface 2015). According to Coface the sources of Hungary’s
relative weakness lie in both economic and social factors. The economic factors

include high levels of public and external debts, high exposure to exchange rate

risk, a weak banking sector, and a high dependency on imported energy. The social

factors are a large poorly integrated Roma minority, and an aging population. The

business climate ratings would not influence the final TOPSIS results. However, the

country risk assessments of Hungary and Poland could reverse their final rankings

presented in Table 5.

4 Conclusion

Nowadays multinational companies often decide to set up a regional treasury centre

to keep their treasury function centralized, but also to be able to recognize and

manage local issues. The choice of the right location for establishing regional

treasury centres is an important matter. Despite the fact that popular locations for

regional treasury centres are mostly in the Asia Pacific region, the United States of

America or in Western Europe, Central European countries could also provide a

favourable location for a treasury centre. Many multinationals have already

established financial shared service centres with incorporated treasury functions

in Visegrad group countries. An MNC’s decision about a suitable location for a

treasury centre is influenced by a variety of factors. Although the tax environment is

the most commonly mentioned key driver, other important factors include the

prospects for reducing costs, a satisfactory regulatory and legal framework, the

currency environment, the supply of skilled personnel and their language skills, a

modern banking system, and the time zone of the location.

The main aim of this study was to evaluate and compare the countries of the

Visegrad Group from the perspective of their suitability as locations for a regional

corporate treasury centre, based on a selected group of tax and non-tax location

criteria. The assessment used a multi-criteria decision-making approach—the

TOPSIS method. This was based on both quantitative and qualitative criteria

identified by Simkova (2005), using weights for the criteria determined by paired

comparisons.

The results of the TOPSIS analysis showed that the Slovak Republic had the

most favourable conditions for establishing regional treasury centres, followed by

the Czech Republic and Hungary. Poland had the worst conditions for regional

treasury centres. However, it is important to mention the specificity of evaluated

aspects of business environment in the analysed countries, and there was only

limited data available on the qualitative location criteria. This meant that except

two key groups of criteria, the costs of banking services, and the costs of taxation,

we could only use dummy variables in the absence of actual data. Better and more

detailed information on the qualitative criteria could change the outcome of the

analysis. Given this, it would also be appropriate to consider redefining some of the

criteria, as well as adjusting the range of criteria used. Based on the literature
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review presented in this paper, there are additional criteria influencing MNCs’
decisions on treasury centre locations. These include labour costs and the avail-

ability of skilled employees. Adding additional criteria in multi-criteria decision-

making analyses is the object of further research.
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Modeling Open Innovation Effects in Czech

Manufacturing Firms

Petr Hajek and Jan Stejskal

Abstract This chapter deals with the effect of open innovation on innovation

activity in Czech manufacturing firms. We analyze the European CIS 2010 data

using the methodology of Laursen and Salter (Strateg Manag J 27(2):131–150,

2006), Van de Vrande et al. (Technovation 29(6):423–437, 2009) and Ebersberger

et al. (Res Policy 43(3):495–504, 2012) based on the depth (intensity) and breadth

(variety) for open innovations. In our paper we focus on measuring the depth and

breadth in various manufacturing industries (from low to high-tech firms) oriented

on different markets (from local to non-EU regions). We distinguish two types of

innovation, new-to-market and new-to-firm, respectively. To analyze the indirect

effect of open innovation (measured via the depth and breadth of knowledge

acquisition and innovation cooperation), we use structural equation models. The

results confirm that open innovation mediates the effect of public support (mainly

government and EU) on innovation activity. We also show that firms oriented on

new-to-market innovation report significantly higher breadth of open innovation.

We propose several important implications for innovation policymakers, stressing

that the variety (breadth) of open innovation is the critical determinant to promote

innovation activity.
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1 Introduction

Innovation is currently considered the most important long-term determinant of the

economic performance of firms (see a review by Grossman and Helpman 1994).

Innovative companies grow and develop more quickly by gaining benefit from the

economies of scale (Almus and Nerlinger 1999) and other benefits. However, firms

also have to invest in new technology, skilled employees and the acquisition of new

knowledge. In other words, firms must ensure the so-called critical factors for

successful innovations. Van der Panne et al. (2003) provide a list of firm related

critical factors such as experience, R&D intensity, knowledge and innovation

strategy, etc. These factors cannot be easily attained at the firm level. Therefore,

it is necessary to use the existence of various external interfaces, which include

information gathering, collaborations and alliances with actors ranging from uni-

versities to suppliers and customers (Ebersberger et al. 2012).

Firm management must ensure synthesizing the necessary internal and external

production factors and ensure the involvement of the company in the new knowl-

edge creation. In practice, the firms are involved in business alliances (George et al.

2002), knowledge networks (Tsai 2001), regional innovation systems (Asheim et al.

2011) and industrial clusters (Stejskal 2010; Stejskal and Hajek 2012), depending

on the potential of the region (Uramova and Koziak 2008), type of industry, etc.

When connecting to networks, firms find that it is not possible to only receive from

other actors in the network, but also provide (usually knowledge, experience, know-

how and contribute financially to the purchase or development of new technolo-

gies). Openness is a natural consequence of the firm’s involvement in the network.

According to Ebersberger et al. (2012), interfacing or “openness” cannot be

reduced to formal ties or to one single dimension, such as alliances, purchases of

patents or collaboration; and that these dimensions should not be considered in

isolation from each other. Firm’s openness should not only be the result, but a

means to get new ideas and increase capacity to absorb innovation. The strategic

intent of the firm should be to create a suitable environment for the creation of open

innovation.

The concept of open innovation was introduced by Chesbrough (2003). This

concept suggests that the advantages that firms gain from internal R&D expenditure

have declined (Laursen and Salter 2006). The firms seeking for innovation in the

open innovation system spend on R&D smaller funds, because new knowledge,

information, ideas and experiences they obtain from external cooperating chains.

The substitution (not total) of internal information sources for external sources

needs the changes in management, typically in HR management, communication

and firm strategies (Gavurova 2012). The firms, in practice, obtain new findings

from external sources and cooperation networks. Based on them they create the

innovation and offer it in the market. This does not include all firms, but only those

who are able to recognize the opportunity. Therefore, it is needed to have an

innovative management with know-how that will help to identify seemingly

unrelated opportunity, to combine them and to expand their absorption and
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potential. This approach may also bring some loss; respectively require additional

investment to the technologies. The change in firm orientation from internal to

external knowledge is sometimes referred to as the ‘connect and develop’ model

(Sakkab 2002). The firm itself as well as its environment is changed with focus on

external stimuli. The increased interest of companies about cooperation is forced to

change their strategies and market behaviour.

Previous research has shown that both the breadth and depth of open innovation

is an important determinant of innovation activity (Ebersberger et al. 2012; Laursen

and Salter 2006; Van de Vrande et al. 2009). However, more complex models are

fundamental to enhance understanding of the role of open innovation in innovation

activity. Here we aim to investigate the indirect role of open innovation, mediating

the effect of (1) market and industry level, and (2) internal R&D expenditure and

public support.

The remainder of this paper has been divided into four sections. The paper first

gives a brief overview of the evidence for the positive effects of open innovation

activities on firms’ innovativeness. The next section lays out the description of the

data and research methodology. Section 4 provides the results of the modelling. The

final section concludes the paper and discusses its implications.

2 Effects of Open Innovation on Innovation Performance

Recently, there has been much effort in finding adequate strategies for innovative

firms. The essence of the changes has been the shift away from investment to

intramural R&D and supplement (or substitute) them by extensive use of external

knowledge sourcing and external paths to commercialization (Cassiman and

Veugelers 2006). The technological progress and new communication elements

are the important prerequisites for creating innovation based on cooperative open

systems. It brings with it the requirement of demand for new products, innovation

systems, sales, marketing, etc. Similar changes in development, however, can be

observed already during the twentieth century. There is a clear shift away from

innovation creation by alone entrepreneur (Schumpeter 1942) to innovation gener-

ating by cooperating entities (numerous interactions and the knowledge spill-over

effects are arisen spontaneously among them; Von Hippel 1988; Lundvall 1992).

Recent studies conclude that the innovation process is dependent on the number,

nature and openness of the interactions between different entities. The speed of

innovation production depends inter alia on “swift trust,” which determines the

transfer of knowledge and is a prerequisite for the development of knowledge spill-

over effects and the innovations (Brown and Duguid 2000).

Many studies have shown that the application of the open innovation model has

three separate processes (Gassmann and Enkel 2004; Dittrich and Duysters 2007).

Each firm can decide on which one to focus on. The first is outside-out process that

targets the use and application of new ideas, thoughts and knowledge gained

outside of companies and their commercialization into new products and services.
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The second, inside-out process focuses on the use of ideas arising out of the

company through patents, licensing or divestment knowledge in the market. The

third, coupled process captures activities that have arisen as a result of cooperative

linkages (other than ordinary business). Individual processes utilize various infor-

mation sources such as customers, competitors, suppliers, customers, universities,

research institutes etc. Search processes can therefore be seen as a dynamic

capability that allows firms to sustain their competitive advantage over time

(Eisenhardt and Martin 2000).

Laursen and Salter (2006) found that the innovation performance increases with

the breadth and depth of external search, with a variety of external information

sources and with the intensity of their use. These relationships are found take on

inverse U-shapes, indicating the possibility of excessive dependence on external

information sources (Ebersberger et al. 2012). External sourcing can be realized in

two ways: on the market principle and based on collaboration, respectively. The

former approach has several specifics: since firms buy the knowledge or innovation,

the demand for these final products is increased (Lichtenthaler and Ernst 2007).

However, the knowledge spill-over effects are limited, no matter whether it is

bought from other firms or research organizations/universities. The prerequisite

for this knowledge acquisition is the good protection of intellectual rights and the

use of licenses and patents. Only then the commercialization of external technology

is frequently utilized.

The latter approach is to acquire knowledge in collaboration processes towards

the creation of new knowledge and innovation. First, it is necessary to establish a

relationship with an organization that generates knowledge; this is with R&D

organizations (Herstad et al. 2014), universities (Abramovsky and Simpson

2011), suppliers or customers (Greer and Lei 2012), etc. Firms may also enter

into strategic alliances with other companies (Lew and Sinkovics 2013), associa-

tions or cooperatives (Lin et al. 2012), often in industrial clusters (Kesidou and

Snijders 2012) and open innovation networks (Love et al. 2014).

Many researchers are concerned with the issue from different views. They often

analyse the case studies related to changes in firm strategies, as well as the

theoretical role of open innovation and the models of open innovation processes,

respectively. However, few studies deal with the fact that open innovation may

have different effect on innovative performance for enterprises of different indus-

tries (Sofka and Grimpe 2010; Schroll and Mild 2011). Several studies have

investigated the role of open innovation in individual countries. For example,

Spithoven et al. (2011) dealt with the formation of absorption capacity in the case

of inside-out processes in traditional industries (Belgium), Chiarone et al. (2010)

examined asset-intensive industries (Italy), and Bianchi et al. (2011) studied

organisational modes for open innovation in the bio-pharmaceutical industry

(Italy). Even less attention has been paid to the technology-intensive production.

Martı́n-de Castro (2015) studied the role of openness and absorptive capacity in

knowledge-based and high-tech industrial markets; Alberti et al. (2014) examined

the Italian mid-high tech SMEs; and Park et al. (2014) were looking for the
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competitive dynamics and the knowledge seeking behaviour of high-tech firms

(South Korea).

3 Data and Research Methodology

To examine the role of open innovation in the Czech manufacturing industry, we

collected data from the Community Innovation Survey (CIS), which is based on a

harmonized questionnaire of EU Member States. The survey was carried out in the

Czech Republic for the period 2008–2010 by combining sample (stratified random

sampling) and exhaustive surveys taking into account the regional dimension of

NUTS3. In total, data on 5151 Czech firms with at least ten employees was obtained

(response rate greater than 60%). The CIS is regarded as a reliable source of

innovation statistics in the EU owing to comprehensive data validation and mea-

surement error reduction procedures (see Eurostat for details). After discarding the

firms without variables necessary for the calculation of open innovation depth and

breadth, we obtained N ¼ 1318 manufacturing firms.

The basic characteristics of the dataset are given in Tables 1 and 2. The

innovation activity of the firms was estimated by calculating the number of com-

panies that introduced a new product or process to the firm/market. Table 1 shows

that low-tech firms dominated in the dataset with 40.12%, most of the firms were

oriented on the national market (48.36%), and only 19.12% received public finan-

cial support for innovation activity from the EU.

In calculating the variables for open innovation, we adopted the approach used

by Laursen and Salter (2006), Van de Vrande et al. (2009) and Ebersberger et al.

(2012), where open innovation is categorized in two ways, namely into knowledge

sources for innovation/collaboration on innovation and depth/breadth. Thus, we

obtained four indicators of open innovation: (1) depth of knowledge sources,

(2) breadth of knowledge sources, (3) depth of collaboration, and (4) breadth of

collaboration. Regarding the knowledge sources, each firm was asked to indicate on

a 0–3 scale the degree of use for each of the nine sources (market source: suppliers,

clients, competitors, and consultants; research institutes: universities, and govern-

ment research institutes; other: conferences, scientific journals, and professional

associations). To obtain the breadth of knowledge sources, the nine sources were

simply added up, this is the overall score was on the scale 0–9. For the depth of

knowledge sources, a similar approach was used, but only those sources were added

up that were used to a high degree (this is 3 on the 0–3 scale).

Similarly, the breadth of collaboration was calculated as the sum of collaborat-

ing partners (other firms, suppliers, clients, competitors, consultants, universities,

and government institutes), leading to the 0–7 scale. To calculate the depth of

collaboration, only those partners were added up, when the firm used both domestic

and international partners for innovation collaboration. Table 3 shows the descrip-

tive statistics for these variables. The sophistication of market represents a strong
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Table 1 Relative frequencies of categorical variables

Industry Low-tech Medium low-tech Medium high-tech High-tech

Rel. freq. 40.12 26.25 27.56 6.07

Market Local Regional National EU Other

Rel. freq. 13.62 11.09 48.36 22.87 4.07

Funding Local Govern. EU

Rel. freq. 4.17 17.30 19.12

Innovation New-to-firm New-to-market

Rel. freq. 79.71 71.19

Table 2 Average values and

standard deviations of

numerical variables

Mean St. dev.

TURN10 1,132,335 7,584,428

EMP10 223 1057

RTOT10 33,614 275,921

TURN10 total turnover in 2010, EMP10 average number of

employees in 2010, RTOT10 total innovation expenditure in 2010

Table 3 Descriptive statistics of open innovation variables

Breadth of

knowledge sources

Depth of

knowledge

sources

Breadth of

collaboration

Depth of

collaboration N

Industry

High-tech 7.90 � 2.65 1.78 � 1.71 3.15 � 1.97 0.97 � 1.33 73

Medium

high-tech

8.03 � 2.61 2.07 � 1.61 3.40 � 1.87 0.71 � 1.06 370

Medium

low-tech

7.51 � 2.78 1.62 � 1.41 3.04 � 1.97 0.66 � 1.24 279

Low-tech 7.89 � 2.58 1.98 � 1.60 3.16 � 1.84 0.72 � 1.13 576

Market

Local 7.45 � 2.82 1.79 � 1.64 3.31 � 1.83 0.42 � 1.03 104

Regional 7.27 � 2.97 1.68 � 1.60 2.95 � 2.10 0.63 � 1.20 99

National 7.86 � 2.56 1.91 � 1.59 3.24 � 1.89 0.65 � 1.13 679

EU 7.91 � 2.67 1.92 � 1.44 3.05 � 1.80 0.78 � 1.09 358

Other

countries

8.83 � 2.19 2.56 � 1.86 3.96 � 1.83 1.06 � 1.31 78

Innovation

New-to-

firm yes

8.20 � 2.48 2.04 � 1.57 3.33 � 1.84 0.81 � 1.18 735

New-to-

firm no

7.97 � 2.49 2.15 � 1.74 3.25 � 1.92 0.68 � 1.18 251

New-to-

market yes

8.39 � 2.45 2.22 � 1.67 3.58 � 1.83 0.89 � 1.27 587

New-to-

market no

7.77 � 2.49 1.84 � 1.50 2.78 � 1.81 0.56 � 0.95 399
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determinant of open innovation. Further, firms introducing new-to-market innova-

tions strongly depend on both depth and breadth of open innovation.

To study the effect of open innovation variables on innovation activity, we

constructed a structural equation model. In this model, the depth and breadth of

knowledge sources/collaboration represent mediator variables, causally located

between the input variables (technology level of industry, market sophistication,

R&D expenditure, and public support) and output (new-to-market innovation

activity). In other words, we tested both the direct and indirect (via open innovation

variables) effect of the input variables on innovation activity. Previous research has

shown significant positive effects of open innovation variables on innovation

activity in manufacturing industries (Ebersberger et al. 2012; Laursen and Salter

2006).

However, the strength of the effect seems to be different across EU countries

(Ebersberger et al. 2012). The indirect effect, on the other hand, has not been

investigated so far, although Abramovsky et al. (2009) reports that both internal

R&D expenditure and the receipt of public support may be positively related to

open innovation variables (Stejskal and Hajek 2015). In addition, here we also

examine the effect of industry technology level and market sophistication on open

innovation variables. As indicated in Table 3, both the (medium) high technology

firms and the firms oriented on non-EU markets show higher values of open

innovation variables. Therefore, we hypothesize that (see Fig. 1):

H1: Open innovation depth and breadth positively affect new-to-market innovation

activity.

H2: Market and industry level positively affect open innovation depth and breadth.

H3: Internal R&D expenditure and public support positively affect open innovation

depth and breadth.

4 Empirical Results

To test the hypotheses posed in the previous section, the modeling was performed

using the structural equation models in the Process tool developed by Hayes (2013)

for the SPSS statistical software package. Figure 2 shows the results of the

modelling.

market and industry
level

open innovation
depth and breadth

new-to-market
innovation

H2
H1

internal R&D exp.

and public support

H3

Fig. 1 Conceptual model
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The results of the modelling confirmed that private R&D expenditures affect the

depth of knowledge sources (public financing is viable due to significant differences

in knowledge resources needs in individual firms). In contrast, private firms do not

fund the establishment of collaboration activities. The sophistication of the target

market forces firms to innovate and collaborate on a much broader level than if their

sales market is “only” a local one. On the other hand, the results did not confirm that

the type of industry (according to the necessity of knowledge necessary for pro-

duction) significantly affects the depth of knowledge sources and depth of

collaboration.

Regarding the public funding of innovative activities: EU funds (0.407**) and

government support (0.338**) have the strongest impact on the depth of knowledge

sources. The results are similar for the breadth of knowledge sources, with the

significant effects of EU (1.033***), government (1.294***) and local budgets

(0.955**). The direct effects of various sources of public support on innovation

activity were not confirmed. Similar results were observed for the depth and breadth

market 

depth of knowl. 
sources 

0.101

breadth of 
knowl. sources 

new-to-market 
innovation

0.033

0.065***

0.006

0.019

industry

R&D exp.

0.178

-0.023

0.008

3.764***

2.414

0.029

market 

depth of 
collaboration

0.139**

breadth of 
collaboration

new-to-market 
innovation

0.087

0.065***

0.042***

0.014

industry

R&D exp.

0.178
-0.023

0.023

0.858

0.936

0.020

local

depth of knowl. 
sources 

0.297

breadth of 
knowl. sources 

new-to-market 
innovation

0.955**

-0.027

0.006

0.019

govern.

EU

0.070
-0.037

1.294***

0.407**

1.033***

0.338**

local

depth of 
collaboration

0.088

breadth of 
collaboration

new-to-market 
innovation

0.405

-0.027

0.042***

0.014

govern.

EU

0.070

-0.037

0.709***

0.388***

0.933***

0.309***

Fig. 2 Structural equation models. *Significant effect at p ¼ 0.10, **Significant effect at

p ¼ 0.05, and ***Significant effect at p ¼ 0.01
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of collaboration, with the strongest impact of the EU budget (0.388*** for the depth

of collaboration and 0.933*** for the breadth of collaboration, respectively).

Taken together, market sophistication directly affects new-to-market innovation

activity and the depth of collaboration, respectively. The depth of collaboration was

however not a significant determinant of the innovation activity. The effects of

industry level were not significant at all. Internal R&D expenditure showed strong

effect on the depth of knowledge sources. Again, this effect did not lead to

innovation activity owing to the weak effect of the depth of knowledge sources.

In fact, the breadth of collaboration was the only significant open innovation

determinant of innovation activity. It was the government and EU public support

that mainly affected the breadth of collaboration.

5 Discussion and Conclusion

New-to-market innovation substantially contributes to the firm performance and

may also ensure the firm’s long-term competitiveness. This type of innovation is the

result of available knowledge, experience and know-how application. In order to

achieve the new-to-market innovation it is also necessary to utilize spill-over

effects present both in the firm and in its innovative ties. New-to-market innovation

is also the common aim of public policies. In the production of these innovations, a

number of positive effects (often spill-overs) is formed, which ultimately enhance

societal welfare.

Given the importance of this type of innovation, it is becoming essential that

researches must help identify the determinants of the innovation environment in

order to ensure maximum efficiency. These efforts also facilitate the concept of

open innovation, namely the analysis of the depth and breadth of open innovation.

In our study, we present results, which confirm that the breadth of collaboration

is a key factor for new-to-market innovation activity. Therefore, our results suggest

that the new-to-market innovation depends on a variety of subjects that are involved

in innovation (knowledge) chains. This fact may imply that the innovation is

conditioned by the spill-over effects that occur naturally in these collaborative

knowledge networks. The results also show that the breadth of collaboration is

affected the most with the EU and government financial support. The results

confirm that the resources of regional and local budgets have less effect, which

may be primarily due to the budget limits. Next we examined the role of industry

and market sophistication. Although these determinants have a positive effect on

open innovation activities, it was not significant (however, market sophistication

proved to be the strongest direct determinant of the innovation activity).

Our results confirm the results by Ebersberger et al. (2012). Their study exam-

ined the effect of open innovation activities on new-to-market innovations in four

countries (Austria, Belgium, Denmark, and Norway). They demonstrated that new-

to-market innovation is mostly influenced with the breadth of open innovation

(from 0.124*** to 0.229***). The depth of open innovation did not show the
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significant effect for all countries, respectively, their analysis showed different

results, including negative effects. Namely, the breadth of collaboration showed

significant influence in Belgium and Norway, whereas the depth of collaboration

has seen only negative effects.

Returning to the hypotheses posed in this paper, it is now possible to state that:

(1) open innovation activities have positive effect on new-to-market innovation (but

significant only in the case of collaboration breadth); (2) market level is more

important than industry level for both open innovation and new-to-market innova-

tion activity; and (3) public support is critical for open innovation depth and

breadth.

Based on our results, we can imply that private investment should be better used

for other purposes (for example, investments to technology or staff training), rather

than to promote collaboration in knowledge networks. From our results, it is also

possible to deduce the implications for public decisions and policies. We unequiv-

ocally support the increase in collaboration breadth. Governments should promote

collaboration between firms, market actors, as well as other knowledge-based

organizations. Financial support from the EU and national governments should be

directed primarily on collaborative activities. Governmental organizations should

be facilitators or moderators in industry-university cooperation. Properly formed

government spending programs may also help increase the interest in collaboration

and help remove the obstacles in initiation phase of relationships between different

organizations. Consequently, this will help produce spill-over effects and enhance

societal welfare.
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German Law Covering the Public

Participation in Planning and Building

Infrastructure Projects

Anja Bothe

Abstract The analysis presented here focuses on the latest German legislation

changes introduced in order to make the planning and building of infrastructure

projects more harmonious and more effective.

From a due-process perspective, International and European Environmental law

played a pioneer role by leading the German legislators to introduce an earlier

public participation in its extremely complex system of spatial and sectorial plan-

ning. At first it mainly addressed sustainability. Then, after a few major infrastruc-

ture projects were confronted with massive resistance by the population affected, a

rethinking about the citizens’ involvement at an early stage became necessary,

aiming at streamlining and speeding up legally binding decisions on the more

controversial infrastructure projects. As a result, the Administrative Procedure

Code was expanded to incorporate the “Law for broadening the public participation

and for the standardization of the procedures for determining sectorial plans.”

In order to debate, in an interdisciplinary way, the role that the law is able to play

in communication procedures, this article discusses the essential factors impacting

the different types of plans and planning. It then questions the strategies leading to

acceptance of certain projects and the trade-offs between speed of implementation

and the respect for public participation rights.

Keywords Public participation • Spatial planning • Licensing procedure of

infrastructure projects • Sectorial planning • Communication procedures

1 Introduction

Large size infrastructure projects, such as airport, rail and road extensions, are

particularly likely to encounter frequent citizens’ protests. The experience with the

enhancements of the Stuttgart train station is an especially relevant example, since
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it has motivated the economic stakeholders, as well as the German federal and

regional legislatures and administrations, to rethink the project. In this case, which

has become known as “Stuttgart 21,” massive resistance only materialized after the

planning approval procedure. As a consequence, the “Law for broadening the
public participation and for the standardization of the procedures for determining
sectorial plans” was introduced in the German legislature in 2012. Among other

elements in this law, public participation is now required prior to the formal

opening of the procedure for planning and approval of sectorial plans, as described

in Article 25, paragraph 3, of the Administrative Procedure Code. In 2013, the

Association of German Engineers developed standards governing the communica-

tion and public participation in planning and building infrastructure projects. These

standards are directed at project sponsors, general and specialist design contractors,

project managers, executing companies and their officials. In the same year,

regional governments produced binding administrative provisions to intensify

public participation in the planning and licensing procedures of large infrastructure

projects. These standards and administrative provisions establish several mandatory

steps and procedures within the regional planning and approval processes: these

mandatory steps include scoping the previous and present participation of the

public and their interaction, both at formal and informal levels, conducting an

official investigation to show just cause for the project, establishing internet access

to the project allowing for on-line search of the detailed plans by the public, a

requirement to request and enable public participation periodically as the planning

process develops, and a need to re-evaluate these new rules as appropriate.

The main objective of these mandatory steps is a more efficient harmonization of

the different interests involved in spatial planning. The International, European and

German legislation on Environmental Impact Assessment, as well as public partic-

ipation concerning sustainability, have taught us about the positive impacts of these

procedures. This in turn has raised the possibility that we are in fact headed towards

a progressively earlier inclusion of the public in the planning process.

In order to establish a more solid foundation for a critical analysis of several of

the elements in these rules, this article discusses the essential factors impacting

these types of plans, the skills required in their preparation, the strategies leading to

acceptance of those plans, and the possible dynamics affecting their implementation.

2 Types of Plans

Only since 2009 has a Federal Plan of Spatial Development been formally in place.

However, that new legal instrument does not cover all aspects of Spatial Develop-

ment, but rather it only addresses eight areas of policy (Article 2, paragraph 2, of the

Spatial Planning Federal Law, the followings are the eight areas of possible Federal

Spatial Plans: 1. Sustainability, 2. Urbanization structures, 3. Infra-structure and

traffic, 4. Economy, 5. Cultural landscape, 6. Environment and climate protection,

7. Defence and civil protection, 8. European Cooperation). Several major studies
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of this new instrument have concluded that it is most appropriate for the organiza-

tion of urbanization structures, infra-structure and traffic communications.

All-encompassing federal spatial plans, which would cover the coordination of

the different affected powers and which would be focussed on implementation, are

not foreseen by law. They are only addressed by a set of Federal guidelines that

have been produced since 1975. The essential purpose of enacting a Spatial

Planning Federal Law is the harmonization of the different interests involved

(Article 1, paragraphs 1 and 3, of the Spatial Planning Federal Law).

Before defining the federal and regional skills participating in spatial planning,

we need to distinguish between legislation and administration. The administration

of spatial planning is a regional skill that resides at the state level, while its

legislation perspective is a federal one (Articles 83 and 87–90 of the German

Constitution). As mentioned, the federal administrators decided not to make use

of their powers, but rather to leave that responsibility to the States. The States are

thus obliged to produce two levels of spatial plans: one level covering the entire

territory of the state and the other level covering only specified portions of the state.

Those types of plans need to be distinguished from the planning of certain policy

areas. In German law policy planning is separate from spatial planning, because the

definition of spatial planning usually relates to several precisely defined policy

areas and not just to one. (Bothe 2014b, p. 306) In order to understand the challenge

of coordinating between spatial planning and single-section sectorial planning we

need to define the different forms of legal binding.

3 Legal Types of Binding Affecting State Plans of Spatial

Development

Three different types of legal binding (Article 3, paragraph 1, and article 7, of the

Spatial Planning Federal Law) are foreseen when formulating State plans for

Spatial Development:

– “Goals” must be determined or determinable in spatial terms and content.

“Goals” include a complete weighting done by the holder of spatial territory.

– “Principles” of spatial planning are affirmations controlling the development,

order and security of space, in the form of demands addressed to the weighting of

decisions and the discretionary process that follows. “Principles” can arise as a

result of laws or of decisions taken as part of a state’s plan of spatial

development.

– “Other requirements” of spatial development can be either goals that are in the

process of being integrated into a plan, or the result of a formal state’s planning
process, or the statement of planning intentions made by a State’s authority.

“Goals” are the strongest form of legal binding: they must be implemented. The

other forms of binding, “principles” and “other requirements,” are to be respected
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when possible, but they may not be implemented if other opposing interests are

given a higher weight.

The types of legal binding described above are the most important elements

affecting the coordination between spatial planning and planning of just one

sectorial concern.

4 Possible Dynamics Affecting the Implementation of Plans

In certain limited circumstances public entities which are part of the Federal State

can initiate changes to the goals integrated in the plans (Article 5 of the Spatial

Planning Federal Law). Other holders that intend to implement the plans have

different mechanisms for exerting that dynamic: during the process of elaboration

of the plan, they may propose that exceptions be allowed. If that is not successful,

“goals” may also be removed after concluding the planning process, if such

deviation is justified by regional planning aspects and if the essential of the

planning is not affected (Article 6 of the Spatial Planning Federal Law). These

exceptions or deviations do not include an outright change of the “goals”, but rather

a selective modification in order to implement a certain construction or other

concretization. This system of exceptions and deviations was introduced in the

Spatial Planning Federal Law in 2008, but it had already been widely used by

administrations before that date because it was considered legal by jurisprudence

(Federal Administrative Court decision of 18th of September of 2003, Proc. 4 CN

20.02—BVerwGE 119, 54; in the reasoning of the chances in the Federal Spatial

Law the legislator affirms the only declarative effect of the new article 6, paragraph

2: Journal of the Federal Parliament—BT-Drs.—16/10292, p. 23). Several authors

consider that the system of exceptions and deviations lowers the value of regional

planning (Kment and Grüner 2009, pp. 93–98). Moreover, these authors criticize

this practice on the basis that the procedural and content demands for incorporating

exceptions and deviations are not defined with sufficient precision (Müller 2008,
pp. 360–363).

The process of definitely removing a “goal” from a plan is the same as the

process for its initial introduction (Article 7, paragraph 7 of the Spatial Planning

Federal Law).

5 Regional Planning Procedure

One of the most important instruments of planning above local planning is the

regional planning procedure (Raumordnungsverfahren—for its definition see arti-

cle 15 and 16, of the Spatial Planning Federal Law). As mentioned previously,

legislation of spatial development issues is a federal skill, but frequently, and also in

the case of the regional planning procedure, the Spatial Planning Federal Law just
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determines the bases of that instrument, and leaves its concretization to the State’s
legislator.

Concerning the implementation of major infra-structure projects, it is frequently

debatable whether certain decisions are part of the spatial development planning or

part of the sectorial planning.

The Spatial Planning Federal Law leaves it to the State’s legislator to decide

whether public participation is or is not demanded in the regional planning proce-

dure. Six States have established public participation as an obligation on the local

administration. The other States leave that decision to the project administration, on

a case-by-case basis.

6 Distinction Between Spatial and Sectorial Planning

The previously mentioned “Law for broadening the public participation and for the
standardization of the procedures for determining sectorial plans,” which was

introduced in the German legislature in 2012, regulates sectorial planning pro-

cedures, which are to be distinguished from regional planning procedures. The

result of the regional planning procedure is the determination of “other require-

ments,” which are defined in article 3, number 4 of the Spatial Planning Federal

Law: they are to be respected when possible, but they may not be implemented if

other opposing interests are given a higher weight (see above Chap. 3).

It is up to the State Authority for Spatial Planning to decide on the necessity of a

regional planning procedure. After receiving all the documentation pertaining to

that procedure, it has 4 weeks to decide about the necessity of the regional planning

procedure, and 6 months to conclude on it. The demand for a regional planning

procedure does not exist in the three German States that are also cities: Berlin,

Bremen and Hamburg.

The objective of the regional planning procedure is a concrete project, and that is

why it is difficult to distinguish the regional planning procedure from the determi-

nation of a sectorial plan (Bothe 2014a, p. 275; 2014b, p. 297). The latter is a

different instrument, which is not integrated in the spatial planning, but rather in the

subsequent sectorial planning. We list below four judged cases in which courts

decided that the debatable determinations were part of the regional planning

procedure and not part of sectorial planning:

– The location of the new Berlin airport, including closing the old airport and an

assessment of the noise levels involved. Only questions about technical feasi-

bility are part of the sectorial planning (Federal Administration Court 2006,

Judgement 125, pp. 116–167).

– Limitations on night-time airplane traffic at the Frankfurt airport: they were

considered a “goal” of spatial planning, meaning that all weighting of interests

had been completed, see article 3, number 4 of the Spatial Planning Federal Law

(Administration Court of the State of Hesse Aug 21 2009).
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– Also the location of part of a highway was considered a legal “goal” of spatial

planning (Constitutional Court of Bavaria July 15 2002).

– In the State of North Rhine-Westphalia, requirements for greenhouse gas reduc-

tion in spatial planning were considered mandatory before closing central

power plants based on their carbon footprint (Administration Court of Münster
Sept 3 2009).

7 Procedure for Determining Sectorial Plans

Regarding major infra-structure projects, the determination by spatial planning

already allows for addressing, at least partially, any concerns regarding soil use.

Thus the question arises as to what improvements are still needed to the procedure

for determining sectorial plans, in addition to the recent legislation changes:

“Included in the procedure for determining sectorial plans is a decision on the
admissibility of the project, whereby the necessary follow-up actions addressing
other systems are taken, and all affected public concerns are identified. Once the
procedure for determining sectorial plans has been followed, other regulatory
decisions such as public approvals, awards, licenses, authorizations, consents
and plan approvals are not required. All public relations between the holder of
the project and those parties affected by it are defined by the procedure for
determining sectorial plans, thus producing the associated legal binding rights.”
(Article 75, paragraph 1, of the Federal Administrative Procedure Code. “Durch die
Planfeststellung wird die Zul€assigkeit des Vorhabens einschließlich der
notwendigen Folgemaßnahmen an anderen Anlagen im Hinblick auf alle von ihm
ber€uhrten €offentlichen Belange festgestellt; neben der Planfeststellung sind andere
beh€ordliche Entscheidungen, insbesondere €offentlich-rechtliche Genehmigungen,
Verleihungen, Erlaubnisse, Bewilligungen, Zustimmungen und Planfeststellungen
nicht erforderlich. Durch die Planfeststellung werden alle €offentlich-rechtlichen
Beziehungen zwischen dem Tr€ager des Vorhabens und den durch den Plan
Betroffenen rechtsgestaltend geregelt.”)

Since the dawn of spatial planning one of the major challenges has been how to

reach the desired legitimate results in the most effective yet fairest way. Included in

those results must be one of the essential characteristics of the procedure for

determining sectorial plans: the production of binding rights for everyone involved.

The principal motivation for legislators has so far been the speedy achievement of

the required results, often lowering the standards of public participation (Journal of

the Federal Parliament 17/9666, May 16 2012: proposal of Law for broadening the

public participation and for the standardization of the procedures for determining

sectorial plans.). In the beginning of the 1990s, legislation for a speedier production

of plans for infra-structure implementation, including all binding rights, was justi-

fied by special needs and urgency associated with East Germany. When this special
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legislation, addressed to the needs of the five States of the former German Demo-

cratic Republic, was extended to the rest of the country, the criticisms of the

resulting reduction in public participation and legal protection became louder and

more frequent. Rather extreme examples of citizen protests include those organized

to oppose the extensions of the Frankfurt and Berlin airports, and the construction

of interim storage facilities for radioactive waste and waste incinerators. These

incidents serve as lessons pertaining to several aspects of spatial planning. The

federal law, enacted in 2006, for accelerating the planning of infra-structure pro-

jects, brought among others the following innovations:

– The Federal Administration Court became the first and last resort for contesting

any decisions produced by a procedure for determining sectorial plans

– Public participation became optional,

– Associations formed to deal with spatial impact concerns lost the right to

automatically receive information about projects, so that they need to actively

maintain themselves up to date like any other citizen,

– Anyone who does not present objections during the public participation period

cannot do so later in court, except when that entity has an overriding special

subjective civil right.

These innovations were introduced into six special laws in 2006 and were

transferred into the general Federal Administration Process Law in 2013.

8 Prior Public Participation

The above-mentioned conflicts over the implementation of major infra-structure

projects like airports, highways, etc., have led many to conclude that it is imperative

to introduce changes adding citizens’ rights instead of lowering their standard. The

previously referred Law for broadening the public participation and for the stan-
dardization of the procedures for determining sectorial plans, for instance, has
introduced public participation prior to the formal opening of the procedure for

planning and approval of sectorial plans. Towards that objective, this law states that

“The authority must do the utmost to ensure that the holder, who is planning a
project that might have impacts essential to the interests of a large number of
citizens, must inform the affected public about the goals of the project, the way the
project is to be realized, and the probable effects of that project (prior public
participation).” (Article 25, paragraph 3, of the Administrative Procedure Act:

“Die Beh€orde wirkt darauf hin, dass der Tr€ager bei der Planung von Vorhaben, die
nicht nur unwesentliche Auswirkungen auf die Belange einer gr€oßeren Zahl von
Dritten haben k€onnen, die betroffene €Offentlichkeit fr€uhzeitig €uber die Ziele
des Vorhabens, die Mittel, es zu verwirklichen, und die voraussichtlichen
Auswirkungen des Vorhabens unterrichtet.”). This new legal instrument became
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generally effective in June 2013, although for some federal sectorial acts it only

became effective in June 2014. In March 2015 the Federal Government was the

subject of an inquiry in the Federal Parliament about its accumulated experience

with this mode of prior public participation. The Federal Government informed the

Parliament of 36 cases of road construction projects including prior public partic-

ipation, as well as 25 railway projects and 19 water infra-structure projects. The

inclusion of prior public participation in several of these projects actually happened

independently of the new legislation, because when the initiatives started the States

had not yet incorporated the Federal Administrative Procedure Code into their State

Administrative Procedure Codes. While the Government advocated that “prior and
continuous public participation is a central part of the successful realisation
of traffic infra-structure projects,” (Journal of the Federal Parliament 18/4159,

March 2 2015) other parties supported an even earlier public participation. According

to these parties, prior public participation should not only be part of the sectorial

planning procedure, but should also be included in the Regional planning proce-

dure, because spatial planning usually takes place before a concrete plan has been

produced. Continuing along the same logic—that the earlier the public is involved

the more effective is the harmonization of the process—and analysing the evolution

of the European and national legislations regarding the evaluation of environmental

impacts of territorial projects, (Directive 2003/35/EC of the European Parliament

and of the Council of 26 May 2003 providing for public participation in respect of

the drawing up of certain plans and programs relating to the environment and

amending with regard to public participation and access to justice Council Direc-

tives 85/337/EEC and 96/61/EC—Statement by the Commission.) it may be con-

cluded that public participation has happened progressively earlier in the project

timeline after each legislation change. However, it must be recognized that many

essential decisions are made long before both of the referred procedures, the

regional planning procedure and the procedure for determining sectorial plans,

take place. The decision regarding the if of the project, in particular, is usually made

during the federal planning of traffic routes (Bundesverkehrswegeplanung). This
basic decision about the need for the project establishes early legal binding affect-

ing all the subsequent planning procedures. This binding includes a rough definition

of the communication process and the classification of the type of route. All these

essential steps are thus legally considered to be an internal instrument of the Federal

Government. They are usually integrated in the Federal laws ruling the extension of

highways or railways. Although these decisions are binding and address many

essential elements, they only impose an analysis of alternatives and public partic-

ipation, the latter only since 2006 when the Public Participation law became

effective. However, the objective of the public participation is limited to environ-

mental concerns.
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9 International Sustainability Concerns as a Valuable

Forerunner in Public Participation Tools

The integration of ecological concerns in the planning process has been a reality in

the European Union since 1985, as a consequence of the Directive on Environmen-

tal Impact Assessment (Directive 85/337/EEC on the assessment of the effects of

certain public and private projects on the environment, EIA). This is the first

European Union instrument concerning all environmental sectors simultaneously,

and it reflects the regulatory philosophy of Niklas Luhmann, namely the “legitima-
tion by due process.” It is all about process, as expressed by the text of the law: “The
environmental impact assessment shall identify, describe and assess in an appro-
priate manner, in the light of each individual case . . . the direct and indirect effects
of a project on the following factors:—human beings, fauna and flora;—soil, water,
air, climate and the landscape;—material assets and the cultural heritage;. . .”
(Article 3 Council Directive 97/11/EC, March 3 1997 amending Directive

85/337/EEC on the assessment of the effects of certain public and private projects

on the environment).

Until 2001, the public participation was supposed to be introduced before the

realization of certain projects, but not before the beginning of the planning stages,

which we nowadays consider to be too late: “1. When a decision to grant or refuse
development consent has been taken, the competent authority or authorities shall
inform the public thereof in accordance with the appropriate procedures and shall
make available to the public the following information:

– the content of the decision and any conditions attached thereto,
– the main reasons and considerations on which the decision is based,
– a description, where necessary, of the main measures required to avoid, reduce

and, if possible, offset the major adverse effects.” (Article 9 Council Directive

97/11/EC, March 3 1997)

In 2001 was approved its “sister directive” (Directive 2001/42/EC of the

European Parliament and of the Council of 27 June 2001 on the assessment of the

effects of certain plans and programmes on the environment.) “This Directive
requires certain plans and programmes, which are likely to have significant effects
on the environment, to be subject to an environmental assessment. This assessment
specifically enables environmental considerations to be integrated in the prepara-
tion and adoption of these plans and programmes. It (. . .) includes the introduction
of an environmental report (. . .), as well as carrying out consultations (with the
public, the authorities with environmental responsibilities. . .).” (The official sum-

mary of the directive can be found in http://eur-lex.europa.eu/legal-content/EN/

TXT/HTML/?uri¼URISERV:l28036&from¼DE). The principal lesson learned

from the experience with the first directive is that all evaluation including public

participation needs to occur much earlier: not only when the project is to be

implemented, but in the early stages of the elaboration of the plan.
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In the meanwhile, the European Union was already obliged to realise the

mentioned revisions because it signed the Aarhus Convention, the United Nations

Economic Commission for Europe (UNECE) Convention on Access to Informa-

tion, Public Participation in Decision-Making and Access to Justice in Environ-

mental Matters (adopted on 25 June 1998 in the Danish city of Aarhus at the Fourth

Ministerial Conference as part of the “Environment for Europe” process. It entered

into force on 30 October 2001). The Convention provides for the following three

rights: 1. “access to environmental information,” which means that it is to be made

possible for everyone to receive environmental information that is held by public

authorities in order to participate in environmental decision-making. 2. “public

participation in environmental decision-making”: “Arrangements are to be made
by the public authorities to enable the public affected and environmental
non-governmental organisations to comment on, for example, proposals for pro-
jects affecting the environment, or plans and programmes relating to the environ-
ment. These comments are to be taken into due account in decision-making, and
information is to be provided on the final decisions and the reasons for it.”
(European Commission, http://ec.europa.eu/environment/aarhus/). 3. “Access to

justice,” the right to review procedures to challenge public decisions that have

been made without respecting the two aforementioned rights or the environmental

law in general (http://ec.europa.eu/environment/aarhus/).

Therefore we can conclude that the European Union Environmental Law has

been a forerunner or pioneer in public participation: It first obliged the national

legislators to introduce public participation at progressively earlier stages of each

project. One of the latest developments came from the Grid Expansion Acceleration

Act transmission network (NABEG, Article 20 Application conference)

establishing the need for an early public meeting for defining the scope of the

project. The mandated application conference is unlike a conventional scoping

appointment, since it is not limited to the scope and methods of environmental

impact assessment, but extends instead to all of the planning approval process,

considering a large range of issues related to the intended project

(paragraph 1 sentence 2). And while the scoping concerning the environmental

impact assessment is to be realized with participation of the public authorities, the

referred Grid Expansion Acceleration Act transmission network (NABEG) includes

the public in the full scoping process. “Thus, the application conference is a crucial
building block to further develop the existing participation rights in major projects
through confidence and acceptance-enhancing measures. Conflicting public and
private interests come to the fore at an early stage of the procedure and thus ensure
full consideration of the needs of the general public. The application conference
thus contributes to process transparency, acceptance and peace. It also serves to
accelerate the planning approval procedure.” (Federal Parliament Publication

2011, p. 28) The reflections described above are currently limited to the planning

process, according to the Grid Expansion Acceleration Act transmission network.

Will they in the future expand to general sustainability concerns, or even to all types

of planning and all types of interests presented by the public?

130 A. Bothe

http://ec.europa.eu/environment/aarhus/
http://ec.europa.eu/environment/aarhus/


10 Assessing the New Legislation

Summarizing the elements introduced by the new legislation, incorporated in the

Federal Administrative Procedure Code, that are aimed at speeding up the process

of producing binding rights, we must consider the following aspects:

1. The authorities in charge of the procedure for determining sectorial plans have

been given more power of discretion to decide what communities must be

involved in the public participation process. (Article 73, paragraph 2, Federal

Administrative Procedure Code.)

2. The participation of special-interest associations occurs right at the beginning of

the decision process, together with the public entities involved. (Article 73, par-

agraph 4, Federal Administrative Procedure Code.) If these associations do not

present a particular opinion, they lose their right to do so afterwards. This is

advantageous for the authority in charge of the process since they do not need to

worry about new opinions being introduced at a later stage. For the associations,

however, it means that they lose their right of participation throughout the

process unless they manage to be well prepared and organized during the very

early stages of the public participation process.

3. The legislation introduces deadlines aimed at forcing the authority in charge of

the procedure to establish a clear schedule and puts some pressure on them to

respect it. (Article 73, paragraph 6, in fine, Federal Administrative Procedure

Code) Nevertheless, these deadlines are weakened by the fact that there are no

consequences if they are not met. Moreover, subsequent legislation changes

lowered the bar further by limiting even more the types of procedure failures that

carry legal consequences. (Article 75, paragraph 1a, and articles 45 and 46, Fed-

eral Administrative Procedure Code)

4. To recap, how would we rate the new process of public participation prior to the

formal opening of the procedure for planning and approval of sectorial plans? As

mentioned above, (see Chap. 8) one of the most fundamental criticisms of this

new instrument is the exclusion of public participation in the initial decision

about whether or not to pursue the project, except for consultation of the public

regarding ecological concerns. The German legislators were forced to introduce

early public participation by the European Directive 35/EC of 2003. However,

the new public participation prior to the formal opening of the procedure for

planning and approval of sectorial plans is optional in all of its aspects because

the legal expression is not sufficiently precise and thus admits several interpre-

tations. It stipulates that the authority must do the utmost to ensure that the

holder, who is planning a project that might have impacts essential to the

interests of a large number of citizens, must inform the affected public about

the goals of the project, the means to achieve those goals, and the expected

impacts of the project (prior public participation, Article 25, paragraph 3, Federal

Administrative Procedure Code). But it does not define precisely what doing the

utmost means. Therefore, the new legal instrument is for all purposes optional

for the authority, as well as for the investor, who can choose the content of the

information released to the public and the way to present it.
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11 Conclusion

In conclusion, does the new legislation achieve its aim of reaching a result with

binding rights in a faster and more harmonious way?

Empirical studies show that non-governmental organizations, NGOs, face very

few legal processes, and when they do so the processes are concluded quite fast and

in 40% of them the NGOwins the process. (The same percentage of individual legal

processes is about 10–12%, see Independent Institute for environmental questions,

Lawsuits of associations in the law of nature and environmental protection 2013,

p. 3) These organizations consider that their rights are very dependent on the

information they receive and also on the possibility or not of participating at a

later stage, even if they failed to present opinions at an earlier stage of the process.

(Schmidt et al. 2011, p. 6; 69th Meeting of German Lawyers 2012, p. 51) Federal

departments have analysed the time management of the implementation of major

infra-structure projects, and they concluded that many months usually elapse

between the conclusion of the administrative process and the beginning of the

work. (Federal Government; German Parliament, Circular 18/4159, 2015). These

conclusions lead us to believe that the main reasons behind delays in starting the

work are not legal ones.

A clear and efficient harmonization of the interests involved promotes a faster

start of the work. That is why several entities published recommendations for the

procedure of public participation (Association of German Engineers: Standard

AGE 7000 about prior public participation for industry and infra-structure projects

2015; European Commission: Guidance on Integrating Climate Change and Bio-

diversity into Strategic Environmental Assessment 2013; University of applied

sciences: Final Report on the analyses: Evaluation of the Federal environmental

impact assessment act 2008; Federal Authority for Environment: Guides for author-

ities and legal recognition 2015; Federal Ministry for traffic and digital infrastruc-

ture, Manual for a good public participation 2012). The following are some of their

reflections, conclusions and experiences:

11.1 More or Less Legal Demands?

There are pros and cons concerning the extent of mandatory legal demands: on the

one hand they aim at facilitating communication, which has raised concerns with

some authors about this not being a suitable object of legal rules (69th Meeting of

German Lawyers 2012, p. 44). Each case is very specific, (69th Meeting of German

Lawyers 2012, p. 49), and often the parties being legally mandated to this enhanced

communication may tend to see the other parties as an opposition. On the other

hand, legal rules that are only voluntary end up bypassing discussion of uncom-

fortable matters, which will lead to increased conflicts during the later stages of the

project (69th Meeting of German Lawyers 2012, p. 41).
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11.2 Common Plan About the Exact Procedure of Planning
and the Coordinating Party

From the very beginning of the process, technical aspects, communication, legal

aspects and financing considerations must all be taken into account (Association of

German Engineers 2015a, b). A neutral authority, working together with all parties

involved, should establish a plan about the proper procedure, especially about the

liability of the decisions taken in each stage of planning (69th Meeting of German

Lawyers 2012, p. 42). However, while some consider essential that this coordina-

tion be carried out by a neutral authority (69th Meeting of German Lawyers 2012,

p. 42), others point out the disadvantages that arise from the fact that the procedure

coordinating authority and the decision making authority are not the same:

– the waste of material resources,

– the increased requirements of communication

– the blurring of responsibilities (69th Meeting of German Lawyers 2012, p. 51)

– the less concentrated information level (69th Meeting of German Lawyers 2012,

pp. 12–45).

For the holder of the project an integrated project management is usually

recommended, as opposed to a complete outsourcing of the communication

process.

In order to form engineers possessing the necessary communication sensibility,

universities should integrate the necessary subjects into their education program.

Notwithstanding, for maximum effectiveness communication teams should be

interdisciplinary.

11.3 Positive Experiences with Accompaniment in Difficult
Periods

There have been a few positive experiences with sensitive practical problems being

introduced and discussed progressively in stages, overseen by a neutral authority,

like in the following examples related by the Association of German Engineers:

• During the reconstruction of the Wiener Central Station an ombudsman was

always present to oversee the needs and concerns of frustrated neighbours.

• The 2 year mediation process for the extension of the Frankfurt airport

interlinked the extension work with an anti-noise treaty, the prohibition of

night flights and the establishment of a regional dialog forum.
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11.4 Assessing the Potential for Influencing Decisions
and Its Limitations

It is difficult to select the right moment to introduce public participation in the

planning process: when it occurs too early the issues may be too abstract for the

public, which does not yet feel directly affected. Nevertheless, the initial decision

about the need for the project is obviously central in the planning procedure, and

public participation in that decision is highly desirable (Federal Ministry for traffic

and digital infrastructure 2012, p. 27). When public participation is introduced too

late, there is usually no openness on the part of the authorities and the project holder

to accept any changes to the decisions that have already been made.

When there are no viable alternatives to the project, it is not correct nor effective

to pretend that there might be one. In these situations, the environmental associa-

tions in particular are seen by the authorities as being the enemy standing in the way

of an effective implementation of a necessary project (Fehling 2012). In these cases

it is often better to assume that public participation is to be meant as participation in

the procedure, but not as participation in the decision which is seen as inevitable

(69th Meeting of German Lawyers 2012, p. 44).

Naturally, questions about the kind of democracy we want and what are to be its

basic values have been the motivation behind several deep conflicts. They need to

be confronted, but the planning procedure itself has different objectives (69th

Meeting of German Lawyers 2012, p. 46).

11.5 Deterioration of Material Conditions and Motivation

Environmental associations tend to have increasingly less material conditions to

realise their objectives: they have progressively fewer personnel and weaker finan-

cial capacities. Consequently, they often do not have much faith in the effectiveness

of their work. In a recent opinion survey, 79% of the people participating in these

associations stated that they consider that their work has no influence, or an

extremely small influence, on the decisions (University of applied sciences 2008).

These facts lead to a lack of balance between the investor and the public. In order to

even out the playing field, it would be necessary to financially support at least a

portion of the costs of the citizens’ associations (Independent Institute for Environ-
mental concerns 2013; 69th Meeting of German Lawyers 2012, p. 52).

All in all we conclude that the controlling force of the law is weaker than the

combined power of all other influences.
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administration and administration science 2003, pp 78–80

European Commission (2013) Guidance on integrating climate change and biodiversity into

strategic environmental assessment

Federal Administration Court, Judgement (2006) 125, pp 116, 167, note 155. http://www.bverwg.

de/entscheidungen/entscheidung.php?ent¼160306U4A1075.04.0. Accessed 27 March 2014

Federal Authority for Environment (2015) Bundesumweltamt, Innovative public dialogue

process with environmental assessment using the example of certain types of projects/project

properties—Guides for authorities and legal recognition, Neuartiger Öffentlichkeitsdialog
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The Critical View on Innovation Activity

in SME’s Sector in Slovakia

L’ubica Lesáková

Abstract Innovations are the drive of economic development advancing the pos-

sibilities of future competitiveness in the form of new knowledge and increasing

economic efficiency and performance, particularly within small and medium enter-

prises (SME). To strengthen innovation activities is one of the main tasks of SME

nowadays. The objective of this chapter is to give a critical view on innovation

activity in the SME sector in Slovakia. Because of the need to use a systemic

approach the stress will be given to identifying main factors influencing innovation

activity of Slovak SME. The results of our own empirical research are devoted to

the identification of the main barriers to develop innovation activity identified

among SMEs. Recommendations for relevant public institutions as well as for

SME to overcome the barriers will be discussed.

Keywords Innovations • Small and Medium Enterprises • Slovak Republic

1 Introduction

Current economy tends to be characterized as a new, global a knowledge-based

economy. The new, global economy is the economy of knowledge and ideas, where

innovative ideas and technologies fully integrated in services and products became

a key to generation of new working positions and higher life standard. Only those

businesses that are dynamic are able to respond to the market demand swiftly and

are capable of research and development of new products, innovations and techno-

logical changes.

In the Europe 2020 Strategy is the area of innovations one of the initiating

policies to start the EU potential for growth (Europe 2020. A strategy for smart,

sustainable and inclusive growth). Innovations are the drive of economic develop-

ment advancing the possibilities of future competitiveness in the form of new

knowledge and increasing economy’s efficiency and performance (European
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Commission, 2010, 2013). To strengthen innovation activities is one of the main

task of small and medium enterprises nowadays.

Small and medium enterprises (SME) are forced to make innovations, because

they are under permanent pressure of competitors at the market. From this point of

view the ability to compete in innovations plays very important role as a factor of

their competitiveness (Bessant and Tidd 2009).

The aim of the article is to give the critical view on innovation activity in SME’s
sector in Slovakia. Because of the need to use a systemic approach the stress will be

given to identifying main factors influencing innovation activity of Slovak SME.

Presented will be results of own empirical research devoted to identification of main

barriers to develop innovation activity identified among SME. Formulated will be

presumptions and recommendations for relevant public institutions as well as for

SME to overcome the barriers. For the research purposes we will utilize evaluation

of relevant secondary data as well as results of own empirical research.

The paper was elaborated as a part of the VEGA project 1/0494/15 “The research

of factors influencing the successfulness of innovative small and medium enter-

prises in the Slovak Republic.”

2 Innovation Performance of Slovakia

Innovation performance of the country is important indicator, which describes

situation and effectiveness of the state policy and other tools supporting the

innovation performance of domestic and foreign enterprises. In order to secure

international comparison of success of innovations support within European Union,

the Summary Innovation Index (SII) was created. Summary Innovation Index takes

into account a score of 25 indicators, which are divided into five groups.

The first three groups of indicators include innovative inputs and the last two

groups include innovative outputs (Innovation Union Scoreboard):

1. Innovation enablers (five indicators), which measure the structural conditions

required for innovation potential.

2. Knowledge creators (four indicators) which present the value of investment into

research and development activities, which are considered to be a key determi-

nant of the knowledge-based economy development.

3. Innovation and entrepreneurship (six indicators) which measure the effort of

enterprises on innovations, the effort of SME, private and cooperative, spending

on research and development, venture capital and GDP.

4. Application of innovations in practice (five indicators) which measure innova-

tion performance expressed through business activities and participation in

employment and added value in innovative sectors.

5. Intellectual property (five indicators) which measures the achieved results in

terms of successful know-how such as patents, trademarks and new design.
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Classification of countries is consequently made upon the results of measure-

ment for the 25 indicators. The countries in EU are classified into four categories:

innovation leaders, innovation followers, moderate innovators, modest innovators.

The position of Slovakia between the EU member countries according to Summary

Innovation Index (in the year 2014) presents Fig. 1.

From a long-term point of view, Slovakia belongs according to the Innovation

Union Scoreboard international comparison to the EU countries which lag behind

the EU average considerably in the innovation performance. Slovakia ranks with

regard to the SII into the group of moderate innovators (together with the Czech

Republic, Hungary, Poland and other nine countries). Innovation performance of

the Slovak Republic (Innovation index relative to EU average) in the years

2007–2014 is presented in Fig. 2.
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Fig. 1 Summary innovation index of EU countries in the year 2014 (Source: Innovation Union

Scoreboard 2015)
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Fig. 2 Innovation performance of the Slovak Republic—Innovation index relative to EU average

(Source: Innovation Union Scoreboard 2015)
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From Fig. 2 is evident, that innovation performance in Slovakia has increased

between 2007 and 2014, but declined in 2010 and in 2013. The performance

relative to the EU has had more fluctuations but over time has increased signifi-

cantly. Performance relative to the EU reached a peak in 2012 at 69% of the EU, but

fell to 64% in 2014. Based on the obtained values of the Summary Innovation Index

2014 for Slovakia it was 0.35, while the EU average was 0.55 (Innovation Union

Scoreboard 2015).

Detailed view on SII indicators value of the Slovak Republic relative to the

EU 27 average in the year 2014 is presented in Fig. 3.

Figure 3 shows that Slovakia performs below the EU average for many dimen-

sions. As to the year 2014 large relative strengths in terms of indicators are in Sales

share of new innovations (158% to average of EU member states—large enterprises

Fig. 3 SII indicators value of the Slovak Republic relative to the EU 27 average in the year 2014

(Source: Innovation Union Scoreboard 2015)
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in automobile industry and machinery industry) and New doctorate graduates

(133% of the EU average). Large relative weaknesses are in License and patent

revenues from abroad (indicator hardly reaches 1.5% of the average of EU member

states!), in Non-EU doctorate students (5.8% of the average of the EU member

states) and in PCT patent applications in societal challenges (11% of the EU

average) and PCT patent applications (13.2% of the EU average).

According to indicators given in European Innovation Scoreboard the financial

investment in innovation is in Slovakia far below the average of the member states

of the European Union. Indicator R&D expenditure in the business sector was in

Slovakia in the year 2014 only 0.38–1.29 in the EU (that means 29% of the average

in EU). (Better situation was in Non R&D innovation expenditure—acquisition of

machinery, equipment and software, investments into training, acquisition of exter-

nal knowledge, investment for introducing innovation on the market—that was

11.5% of the EU average).

As to the R&D expenditure in the public sector, it is for a long time very low

(in the year 2014 it was 61% of the average of EU member states), the situation in

venture capital investments is much worse (indicator is not given).

The two main indicators concerning the innovations in SME (SME introducing

product or process innovations and SME introducing marketing/organizational

innovations) are both below the EU member states. A detailed analysis within the

companies is necessary to find out what are the main barriers to innovation activity

in SME’s sector.

3 Innovations in Small and Medium Enterprises

in the Slovak Republic

From a long-term point of view the innovation activity of Slovak SME is according

to the Innovation Union Scoreboard behind the EU average. Both main indicators

concerning the SME are for a long time below the average of EU member states.

The indicator on “SME introducing product or process innovations” reached in the

year 2014 the value 58% of the EU average, the indicator “SME introducing

marketing/organizational innovations” reached 72% of the EU average (Tables 1

and 2).

It is evident that all indicators (SME introducing product or process innovations

and SME introducing marketing/organisational innovations) decreased during the

last 3 years significantly. The situation is critical especially in indicator SME

introducing product or process innovations—it has decreased in the year 2014

according to the year 2013 by 32% (!).

The decline is evident also in the indicator SME innovating in-house (in the year

2014 it was 31% less to the year 2013) as well as by the indicator Innovative SME

collaborating with others (decrease by 20%) (Statistical Yearbook of the Slovak

Republic, 2014).
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To identify the main reasons of low innovation activity we have conducted in the

year 2014 the large empirical research aimed at evaluating innovation activities in

SME in Slovakia. One part of the research was oriented on identifying the main

barriers of innovation activities in SME in Slovakia.

4 Results and Discussion

The research conducted at our school in the year 2014 was aimed at three areas:

evaluation of innovation activities of SME in Slovakia, identifying the barriers of

their development and formulating the presumptions and recommendations to

elimination of identified barriers. The research was conducted by the questionnaires

distributed via electronic mail. Selective sample was created by 527 enterprises,

384 of them were small and 143 medium-sized enterprises. Representativeness of

the sample was verified statistically by means of non-parametric test—chi-square

test. The test confirmed a representative sample of selected set. From the overall

number of enterprises more than 40% of enterprises worked in industrial branches

(engineering, woodworking, electro technology, chemistry, and rubber industries).

A third of enterprises were active in the sector of market services, 20% were from

building industry and 10% acted in information-communication technologies.

For the question, if SME practice innovation activities, 174 enterprises

responded positively from the overall number of 527 enterprises (33.02%), 112 of

which were small and 62 medium-sized enterprises. Together 353 enterprises

(272 small and 81 medium-sized) stated that they do not practice any type of

Table 2 Division of enterprises according to size structure and realization of innovations

Enterprise/Realization of innovation Yes No

Small enterprises 112 272

Medium-sized enterprises 62 81

Table 1 Innovating small and medium enterprises in Slovakia (Source: Innovation Union Score-

board 2015)

Indicator

2011 2012 2013 2014

EU27 Sk EU27 Sk EU27 Sk EU28 Sk

SMEs introducing product or

process innovations

34.2 19.0 38.4 26.0 38.4 26 30.6 17.7

SMEs introducing marketing/

organisational innovations

39.1 28.3 40.3 27.2 40.3 27.3 36.2 26.2

SMEs innovating in-house 30.3 14.9 31.8 21.8 31.8 21.8 28.7 15.0

Innovative SMEs collaborating

with others

11.2 5.8 11.7 8.3 11.7 8.3 10.3 6.7
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innovation activities, while they try to act in the market without changes in

entrepreneurial activity and they trust to their entrepreneurial strategy.

The question on identifying main barriers of innovation activity in small and

medium-sized enterprises in the Slovak Republic was answered and discussed not

only by SME that realize innovations, but as well by those enterprises without

innovation activity. Innovative enterprises can provide information on barriers;

they really meet when realizing innovation activities. On the other hand innova-

tively inactive enterprises will provide the reasons for innovation activities they do

not perform.

We divided the barriers of innovation activity in SME into three groups from the

viewpoint of their significance and influence upon innovation activities of SME.

The division of barriers according to significance was carried out by means of

statistical program of SPSS.

The five main significant barriers to innovations in SME in Slovakia were

identified: lack of financial means for innovation, high costs for innovation, quality

of innovative environment, lack of qualified employees and absence of cooperation

with other subjects in the field of innovation activities.

The main highly important factors that limit the possibilities of further innova-

tion of Slovak SME are cost based factors: an insufficiency of resources within the

enterprise and high costs for innovation (more than 80% of respondents consider

these two barriers as most significant). The main barrier within the group of barriers

with a significant influence on innovation activities is the lack of financial sources

for innovation in an enterprise. Financing of R&D activities in Slovakia is strongly

below the average of the EU 27 countries. The indicators on R&D expenditure in

the business sector are only 29% of the average of the EU, the indicator on venture

capital investments is very low (is not given). The majority of SME in Slovakia

considers the problems with the accessibility of financial sources for the most

expressive factors limiting their innovation activities. The main external source of

funding the innovation activities remain the structural funds through the priority

axes of the Operational Program Competitiveness and Economic Growth (Ministry

of Economy) and the Operational Program Research and Development (Ministry of

Education). The two Ministries and their agencies (due to strict implementation of

the Competence Act) cooperate insufficiently, which leads to fragmentation and

implementation deficiencies. Enterprises introduced negative experience when they

were acquiring means from the funds of the European Union, structural funds, or

other public financial sources (bureaucratic demand, administration, corruption,

ineffective redistribution of means, as well as ignorance of their drawing). The

problems with acquiring the financial means force SME to innovate predominantly

from their own financial sources.

High costs for innovation activities are the second main barrier belonging to this

group. Realization of innovation activities is connected with high costs. Eighty one

percent of respondents evaluate them as a significant barrier. Nevertheless, man-

agers of enterprises should take into consideration that innovation is a prerequisite

for obtaining a favorable position in the future (Cameron and Green 2006).
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The third important barrier is the quality of innovative environment and infra-

structure for innovations. More than 70% of respondents is critical to the quality of

innovative environment. Respondents expressed critical attitude to the existence

and activities of institutions supporting innovation activities as well as to the

support of the rise and development of innovative SME from the side of the state.

Critical is viewed that in Slovak regions the higher territorial units (VÚC) do not

have innovation structures; there is no scheme for effective management of the state

innovation policy and regional innovation strategies. An institutional framework

for a more efficient connection between industry, results of R&D and practice is

missing. The intention to create the regional innovation centers was to ensure

implementation of the regional and state innovation policy in regions in order to

assure the growth of competitiveness, reduction of regional disparities and growth

of regional employment. Slow implementation, lack of coordination and consensus

among the relevant ministries appears to be critical. Respondents were critical to

the long-term absence of creating regional innovation centers, which should help to

start the cooperation between SME on the one side and universities, research

centers, technological parks on the other side, as well as to be helpful in the process

of establishing the clusters.

Qualified human resources belong to one of the most important factor determining

innovation activity. Managers of SME identified the lack of qualified employees as

one of the significant barrier. In the Innovation Strategy of the Slovak Republic for

the years 2014–2020 was indicated as the second priority “High-quality human

resources.” A special measure in the above mentioned strategy is oriented on

innovation education for SME. The objective is to provide education and training

to firms and entrepreneurs in the area of innovation activities. The reason for the

adoption of this measure is a low level of innovation activities and creativity of

businesses with SME falling in the category of low innovative enterprises (this is also

about the motivation of employees to develop innovation activities). A series of

special training courses on innovative activities and special practices and procedures

has to be organised under this measure. Educational activities have to be carried out

in cooperation with cluster organisations, industrial chambers and associations oper-

ating in Slovakia, as well as with higher territorial units and municipalities.

According to results of our research the absence of cooperation with other

subjects in the field of innovation activities could be included into the group of

averagely significant barriers. Slovak enterprises are dependent on innovation

cooperation. When we look into the indicator of innovative SME collaborating

with others the value of this indicator was in the year 2014 only 65% of the average

of EUmember states. As barriers to cooperation within the SME subjects is in many

cases lack of interest, low motivation, insufficient financial sources and communi-

cation problems. The necessity to develop innovation activity calls for the cooper-

ation in this area. The cooperation of SME with other subjects in the field of

innovation activities brings several synergic effects to the enterprise (Kressel and

Lento 2012). The most important of them is common sharing of knowledge and

simpler approach to the latest know-how, common sharing of capacities, lower

demands for financial sources, etc.
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5 Conclusion

Small and medium enterprises sector is of paramount importance to improve

innovativeness of the entire economy. Given the range of main barriers that have

considerable restricting effect on innovation activities of SME, actions need to be

urgently identified to overcome the barriers.

In the following part we conclude briefly results of the research aimed at

identification of basic presumptions for the development of innovation activities

in the SME in Slovakia. We aimed at inside and outside pre-conditions and by

means of questions in the separate part of the questionnaire we revealed their

importance for small and medium-sized enterprises. Through the analysis we

summed them up as follows.

To the question, which basic presumptions have to be fulfilled so that the

enterprises could realize the innovation activities, SME stated these six basic

presumptions.

1. The main presumption that was stated by the respondents is the sufficient

financial sources. The enterprises declared the need to simplify the approach

to financial sources, liquidation of huge administrative demand and bureaucracy

connected with acquiring financial means from the European funds (structural

funds) or from other public sources. For the future it will be necessary to

mobilize all financial sources in the area of innovation support in order to ensure

that innovation activities performed by business entities receive the same level

of funding as those in advanced EU countries (Inovačná stratégia Slovenskej

Republiky na roky 2014 – 2020, 2013). In connection with efforts towards the

most effective use of allocated financial resources, an indirect state aid has to be

provided to profit-generating projects implemented by SME, i.e. financial engi-

neering instruments such as guarantee funds, credit funds, venture capital funds

and municipal development funds. There is an enormous interest of responsible

institutions in coordination with the Ministry of Finance of the Slovak Republic

to apply the upgraded model of usage of innovative financial tools in order to

support innovation activities in SME. To support the financing of innovations the

situation could be changed not only by one way financial support from state

budget, but we see the solution also in overall improvement of the business

environment (for example through a reduction of indirect taxes—especially

VAT rate, in reduction of contribution to social and health insurance companies

and in all other areas mentioned above).

2. As the second presumption for the development of innovation activity was stated

the cooperation and participation of SME in networks and clusters. Positive

examples from EU countries confirm, that the participation of small and medium

enterprises in networks and clusters, support of partnership’s building is the way,
how to involve small and medium enterprises into innovation activities. Inno-

vation process of a higher level calls for improvement of interaction between

small and medium enterprises, research institutions and universities and for

creation of various effective networks and partnerships (Lesáková 2009).
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Building partnership is a way how to be involved into innovation activities. In

the Innovation strategy of the SR for the years 2014–2020 was indicated as one

of the main measures the support to innovative industrial cluster organisations.

The purpose is to improve competitiveness through support to selected activities

of industrial cluster organisations with a view to promote joint industrial activ-

ities in selected areas (Innovation Strategy of the Slovak Republic for the years

2014–2020). It could help to support cluster activities which contribute to

increasing the competitiveness of the innovative cluster member companies.

3. As important presumption to develop innovation activity was indicated the high-

quality human resources. Quality management, as well as employees able to

think creatively and to implement innovations in their activities, represent one of

the most important presumptions of the development of innovation activity of an

enterprise. Management must be able to lead and direct the thoughts and ideas in

the enterprise, to search and use talents, be aware of the fact that the enterprise

will be successful due to being distinguished by the human resources (Frappaolo

2006). From the viewpoint of employees pro-active approach is expected, as

well as the ability to learn and implement knowledge in the innovation activity.

Remuneration of employees for their innovation ideas is a significant motivator

and presumption for the increased effort of employees when searching for new,

innovative solutions (Lesáková 2009).

4. According to our survey results, the fourth presumption is the suitable

proinnovative environment. It is necessary to create an innovative environment

in the SR that eliminates weaknesses in the area of research and innovation

(R&I) and develops opportunities which create conditions for fundamental

enhancement of innovative environment. Of special importance is the develop-

ment of institutions supporting innovation activities on national and regional

level. A critical element is above all the autonomous functioning of sectors of

education, R&I and business practice, which results into different understanding

of R&I. Of special importance is the creation of linkages between multinational

corporation’s R&I and domestic businesses R&I framework (including the

SME), and increasing interest of businesses and industrial clusters in rebuilding

of industrial R&I structures (entities). Successful implementation of innovation

strategy requires a structural change of current competencies in the management

of research and innovation in the SR and a principle manoeuvre in cultural

change of innovative environment. According the research results government

should pay much more attention to elimination of administrative barriers and

create a systematic institutional support to SME on national and regional level.

5. SME’s managers agreed on the fact that without well created vision and clearly

formulated aims the innovation activity in SME is limited. The pre-condition for

clearly formulated aims is the vision corresponding to the possibilities of an

enterprise and responding to the situation on the market. Clear vision is a strong

predictor of the success (Wagner and Hollenbeck 2012).

6. The important pre-condition identified on the basis of responses is the willing-

ness of enterprises to innovate. This is inevitable, even if it is connected with

certain risk. At present many innovative SME are successful and perspective,
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and vice-versa many enterprises without innovative activity are getting into

financial problems. The willingness to innovate should be accompanied by

such an environment that will support the rise of innovation activities (Lesáková

2013). Due to this fact innovation activities may be introduced faster and at the

same time several barriers that could retard the rise of innovation activities could

be limited.

In today’s entrepreneurial practice innovations must be natural part of any

entrepreneurship. Permanent and regular innovation is becoming a competitive

necessity; to be successful in the future requires interrupting conventions. There

is a time of changes and the only way how enterprise can be successful is to accept

these changes, adapt to them and utilize them.
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How to Measure Intermunicipal Cooperation
in Conditions of the Czech Republic

Jiřı́ Dušek

Abstract In the current concept of regional politics as an activity, the main

purpose of which is to reduce disparities in development of individual regions

and to ensure their harmonious development, emphasis is also laid on cooperation

of towns and municipalities in development of a given area. Local initiative thus

gains more and more on significance and under certain circumstances becomes the

most important factor in regional development. This contribution analyses the ways

to measure the intensity of intermunicipal cooperation in the individual regions of

South Bohemia Region and it also attempts to describe all relevant relations

between these variables in order to better understand the significance of processes

and elements of cooperation using an originally created data-base of towns and

municipalities in the South Bohemian Region after the year 2001.

Keywords Czech Republic • Intermunicipal cooperation • Municipality • Regional

development

1 Introduction

A historic example of intermunicipal cooperation is the Hanseatic League. It was

created by municipalities in Northern Europe and lasted from the thirteenth to the

seventeenth century. Change came with the Industrial Revolution as cities grew

rapidly and the requirements concerning public services increased. While cooper-

ation was initially without obligation, with the beginning of the twentieth century

IMC was increasingly legally codified. As an example, the “Siedlungsverband

Ruhr” was founded in 1911 and exists until today. It has extensive powers in

planning the settlement of the region around the Ruhr. The services and the

standards had been raised after the SecondWorldWar to a quality of public services

never known before. But with increasing costs on the one hand and decreasing
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inhabitants combined with decreasing tax income, municipalities have increasing

problems in maintaining the quantity and quality of public services (Froecker and

Hokkeler 2008). One way to cut costs and increase efficiency is to cooperate with

neighbouring municipalities.

Since the 1950s, local governments in many European countries (Austria,

Sweden, Finland, Germany, Switzerland, France. . .) have been cooperating and

nowadays, the encouragement of cooperation among local authorities in the provi-

sion of local public goods remains on the political agendas of many central and

local governments (Hulst and van Montfort 2007). There are several reasons for this

widespread and persistent phenomenon—see details in e.g. Hertzog et al. (2008)

or Frère et al. (2011):

• First, larger spatial units are expected to be more competitive in a globalized world.

• Second, as governments try to reduce the cost of providing public goods, the

achievement of economies of scale in the provision of local public services is a

strong incentive to cooperate.

• Third, fiscal cooperation allows jurisdictions to internalize spending spillovers:

the benefits of public expenditure (infrastructure, road building, cultural

facilities. . .) often spread across the boundaries of the supplying jurisdiction

and affect the welfare of the citizens in neighbouring localities.

• Fourth, tax competition between municipalities has been observed, especially

between urban municipalities, and tax cooperation is often seen as a useful

corrective device for municipal levels of tax and spending that otherwise

might tend to be too low.

One can speak of intermunicipal cooperation when two or more local govern-

ments work together to provide a public service. All gains and losses are shared

between the participants of the cooperation. These cooperation spread from only

coordinated behaviour up to founding a joint venture that settles the task for both

participants. As the territorial consolidation often fails because of political resis-

tance intermunicipal cooperation is a way to keep public services efficient and

effective without territorial consolidation (Local Government and Public Service

Reform Initiative, 2013). Intermunicipal cooperation can be divided into two

categories: In case of a joint agreement municipals work together to operate a

certain plant or share the provision of a service. The other category is called service

agreement, where one town provides the service for the other town (Office of the

State Comptroller, Division of Local Government and School Accountability,

2007). In both categories all types of cooperation can be found.

Among other things, cooperation is also a significant feature of current institu-

tional theories of regional development where stress is put on mutual cooperation of

a whole number of local and regional players (this cooperation being based on

trust). It is exactly the level of trust which, according to Granovetter (1985), is a key

characteristic of economy. Trust is being created by repeated (successful) interac-

tions. There are networks of contacts with varying levels of quality and varying

levels of trust. Every entity is connected to one of the networks, the quality of which

significantly influences the entity’s possibilities. A low level of trust leads to

additional and/or increased costs, e.g. for safeguarding that delivered goods will
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be paid for, debt collection etc. Regional research inspired by this approach tries to

analyse the role of personal relationships, mutual trust between partners and to

study contacts as a form of social integrity, as well as to define their importance

from the point of view of causes leading to differences between regions. At the

same time, it should be noted that the presence of networks themselves is not a

positive and beneficial phenomenon (there are also parasitic networks or even

mafias). Prospects and chances of individual participants (individuals, municipal-

ities, companies) depend not only on the intensity of their connection to networks,

but also on the contents which individual networks provide (Wokoun et al. 2008).

Looking for sense in intermunicipal cooperation in the conditions of the current

Czech Republic requires above all a change of attitude from passive application of

the legal possibility to cooperate to an active application in the overall context of

Czech Republic’s public finances. Obviously, victory of democracy in the basic

conflict with effectiveness has had its economic impact—insufficiently equipped

small municipalities are not able to effectively satisfy public needs of their residents

(reduced quality of public goods, neglect of long-term development, increased

demands for subsidies, increase in municipality debt etc.). If we want to avoid the

anti-democratic solution in the form of reducing the number of municipalities, let’s
turn to the other possibility, i.e. intermunicipal cooperation. Active voluntary

cooperation is one of the possible ways towards integration in the area of territorial

cooperation and towards better effectiveness in the area of public finances. Based

on economic stimuli, larger entities are created, the boundaries of which are defined

by the effectiveness of activities in the given area (Kotvalová 2001).

2 Material and Methods

The methodology of this contribution is in compliance with methods usually used in

scientific research; it is based on the use of the latest theoretical knowledge gained

from specialised literature, specialised research and studies, newspapers and mate-

rials published by individual participants in regional development. Also, the meth-

odology is based on looking for and assessment of mutual relationships which

contribute to the clarification of the problems solved and to a deduction and

formulation of adequate conclusions which can be derived from such an analysis.

3 Results and Discussion

Theoretical and practical findings acquired during my work clearly confirm the

significant role of intermunicipal cooperation in regional development. Municipal-

ities are important actors in regional development—they are able to activate local

and regional resources and thus can bring about synergic effects.

Before the actual analysis of intermunicipal cooperation, it was necessary to

develop a representative data base characterizing the development of intermunicipal
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cooperation in the South Bohemian Region (Czech Republic). This proved to be a

significant problem for several reasons. Not all forms of intermunicipal cooperation

are recorded statistically and thus cannot be analysed (e.g. twin municipalities in case

of international cooperation, public-private-partnerships, joint legal persons of

municipalities and other entities etc.). However, despite the serious fragmentation

and the high cost, it was possible to collect this data.

From the point of view of significance of individual forms of cooperation,

clearly the most significant form in the South Bohemian Region is cooperation at

the level of microregions and LAGs (local action groups); these two forms of

cooperation represent about 60% of all forms of cooperation in the region (see

Fig. 1). Other forms of cooperation are less significant since they are not as effective

Fig. 1 Share of individual forms of intermunicipal cooperation in the South Bohemian Region
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as cooperation in LAGs and among microregions, or because municipalities cannot

participate in cooperation due to their geographical position.

In order for it being possible to compare the overall intensity of individual forms

of cooperation in the South Bohemian Region, the so-called coefficient of cooper-

ation (CC) was created using the method of quantification. The maximum theoret-

ically possible value of the coefficient of cooperation in the South Bohemian

Region is 13, the minimum value is 0. The higher the CC values, the more intensive

the involvement of a town or municipality in intermunicipal cooperation in the

South Bohemian Region (see Figs. 2 and 3). If necessary, the indicator can be

modified to accommodate specific conditions of a different region (specific in the

South Bohemian Region is the form of national structure of cooperation represented

by the Union of Towns and Municipalities of the South Bohemian Region).

Cc ¼
XGIZ

i¼MCR

Pi

where MCR—microregion, GIZ—cross border impulscenters.

Although individual forms of cooperation differ in their importance and signif-

icance for the development of a region, all of the individual indicators were given

equal weight. The reason for this decision was the fact that municipalities first

become involved in microregions and/or local action groups and only later engage

Fig. 2 Coefficient of cooperation (CC) in the South Bohemian Region in 2007
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in further “above-standard” forms of cooperation. The scales thus reflect more the

relevance of data base than the significance of individual features. With the defined

equal weight, the coefficient of cooperation has better informative value—it is

obvious at first sight how many times a town or municipality has been involved

in any form of cooperation in a region.

4 Conclusion

An advantage of the coefficient of cooperation (CC) is easy comparability of towns,

municipalities and other pre-defined areas from the point of view of intensity of

cooperation; a disadvantage are difficulties connected with the set-up and validation

of basic data base, from which the coefficient is calculated.

By means of the coefficient of cooperation, it is possible to identify problematic

areas of the region and categorize towns and municipalities of the South Bohemian

Region according to their intermunicipal cooperation and suggest a specific strategy

for their further development. The significance of the coefficient of cooperation

thus moves from a theoretical level to a level of practical application by the public

administration of the Czech Republic.

Fig. 3 Coefficient of cooperation (CC) in the South Bohemian Region in 2014

154 J. Dušek



Cooperation of municipalities is an important factor of regional development

and its significance should not be underestimated. The state and public administra-

tion should try to support cooperation between municipalities—financially, admin-

istratively and legislatively, as well as by consultancy and other forms of support.

The results of questionnaire surveys have indicated that the main problem of

intermunicipal cooperation was lack of finances and the right method of financing

the cooperation. Legislation often inhibits inclusion of other partners in

intermunicipal cooperation (e.g. business organisations, non-profit organisations

and other institutions). For instance, no business entity can figure in a voluntary

union of municipalities and it is very difficult to reach an absolute majority of

entities outside of public administration in the case of an LAG.

The cooperation of local and regional entities can become an even more impor-

tant factor of regional development in the future thanks to activation and better use

of local resources, which will increase the competitive strength of a given region

against other regions. The results of this work can be of value not only to individual

participants in regional development in the South Bohemian Region (towns and

municipalities, microregions, local action groups, South Bohemian Region), but

also other institutions as a basis for assessment of the intensity and significance of

cooperation among municipalities of the South Bohemian Region. The created

model of assessment using the CC coefficient can also be applied to other regions

and administrative districts in the Czech Republic, which would be very interesting

for reasons of the possible comparison of the results acquired.
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When is IMC relevant? [online] (2013) Local government and public service reform initiative,

Budapest. http://www.municipal-cooperation.org/index.php?title¼When_is_IMC_relevant%

3F. Accessed 13 Oct 2015
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Part III

Modeling Innovation and Sustainability
of the Future Tourism Destinations

The multidimensional nature of tourism phenomena leads to discussion about the

role of tourism in spatial development. The tourism sector plays an important role

in economics and together with other sectors promotes wellbeing and enhances the

development of places. According to the World Tourism Organization UNWTO,

world tourism currently contributes to 30% of the world services exports, creates

9% of the GDP and over 8% of the jobs. In the most well developed countries,

improvements on tourism bring significant economic benefits. This Part III focuses

on places that do not belong among well-known tourist destinations but uniqueness

and a modern approach implemented by tourism development seems to be

promising.

Innovation processes in tourism are mainly aimed at increasing productivity,

profitability and quality, thus improving the overall competitiveness of the tourism

economy. Innovation is to be considered as a major driving force for structural

changes in the tourism industry and transforming the tourism sector itself as well as

tourism business models. Creativity, new ideas and innovation usher in smart

solutions, create added value of tourism products and destinations and increase

competitiveness of tourist destinations. Part III is aimed on innovations and modern

trends in tourism and impact of the tourism sector and its activities on economics

and development. The tourism sector is becoming very creative, dynamic and

innovative. New tourism destinations are appearing as mushrooms after rainfall

also because of new and modern approaches to tourism development. Tourists are

becoming very active, hungry for new experiences, ready to be shifted from

‘traditional’ tourism destinations to ‘new’, yet to be experienced, cities, regions

or countries. This trend is creating a big space for the development of new

destinations or new basis of tourism. The following section brings unique research

papers, exploring new, sometimes untouched places of our beautiful planet. The

following part contains three original research papers based on case studies from

four different countries, including rising star Poland but also still unexplored

Slovakia and the unique untouched island in the mythical Baikal Lake in Russia.



Innovation Process in Mountain Destinations:

Does Sustainability Matter? The High Tatras

Case Study

Zuzana Gajdošı́ková, Tomáš Gajdošı́k, and Vanda Maráková

Abstract Nowadays innovations are considered as one of the key sources of

performance and competitiveness among tourism destinations. As tourism devel-

opment is primarily based on their natural sources, the innovation process should

respect the criteria of sustainable development. The aim of this chapter is to analyse

the implementation of innovations in mountain destinations and examine their

effect on sustainable tourism development. The research adopts in-depth analysis

of the Central European destination High Tatras, concerning primary and secondary

data from a survey and interviews with destination managers, tourism stakeholders,

local inhabitants and annual reports. The novelty of this analysis lies in examining

the connection of implementing different categories of innovations within different

stages of the destination life cycle. The chapter concludes that various categories of

innovation with different effects on sustainability are implemented in different

stages of the destination life cycle.

Keywords Destination life cycle • Innovation • Tourism destination •

Sustainability

1 Introduction

Constantly changing environment, forced by demanding customer requirements,

demographic changes, increasing competition, technology development and glob-

alisation, put a pressure on tourism businesses and destinations to adapt their offer.

In order to maintain a market position, tourism businesses and destinations need to

implement innovations.

The growing interest in economic, social and environmental sustainability, as one

of the most important sources of competitiveness of a destination, is particularly
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important in the case of traditional mountain destinations, where tourism is often

the main vehicle of development.

In a mountain destination, tourism is an important economic activity and impor-

tant source of employment, because the development of other economic activities

in such area is rather limited. Mountain destinations, in comparison with other types

of tourism destinations, have certain particularities that need to be taken into

account when implementing innovations. Innovations should focus on protecting

the environment as a source of tourism development (environmental principles),

ensuring the livelihood of the local population (economic approach) and improving

their quality of life (social principle).

2 Theoretical Background

Tourism development in a destination is influenced by innovations focused not only

on products and activities, but also on new technologies, management, marketing

and cooperation of destination’s stakeholders. According to the Strategy Europe

2020 the aim of the innovations is to create new products and services that ensure

the economic development, create new employment opportunities and strengthens

the competitiveness of tourism businesses and destinations in the tourism market.

The term innovation comes from Latin and means “restoration”. It was intro-

duced in the economic theory for the first time by Austrian economist J. A.

Schumpeter in 1930s. In the last decade the importance of innovations was reflected

also in tourism. The importance of innovations in the tourism sector was

highlighted mainly by Hjalager (2002), Peters and Weiermair (2002), Jafari et al.

(2003), Keller (2003), Decelle (2004), Weiermair (2004), Pechlaner et al. (2005),

Pompl and Buder (2006), Walder (2007), Pikkemaat (2007), Hall and Williams

(2008) and Aldebert et al. (2010).

As innovations in tourism are mainly a territorial phenomenon (Longhi and

Keeble 2000), it is worth to implement them in a tourism destinations (Kämpf and

Weber 2005). As the coordinator of tourism development in a destination is a

destination management organisation, core business or a municipality, innovations

can be implemented in several ways. Zach and Fesenmaier (2009) studied the

innovations carried out by destination management organisations, while Flagestad

and Hope (2012) pointed out the importance of the core business (operator of a

mountain transport facilities) and its role in implementing innovations.

There are several types of innovations in tourism sector. Jafari et al. (2003)

distinguish product, process, managerial, marketing and logistic innovations.

OECD (2005) adds market and ad hoc innovations, while Mayer (2009) focuses

also on organisational, institutional and customer innovations. Another point of

view is presented by Castellacci (2008) who deals with demand driven innovations

and innovations pulled by technologies and state interventions. Moreover Camisón

and Monfrot-Mir (2012) aimed their research at innovations pulled by science

and research and market driven innovations. However, the most significant
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classification of innovations in tourism is presented by Hjalager (2010) who creates

the typology of innovations focused on product, process, management, marketing

and institutions.

Product or service innovations refer to changes directly observed by the cus-

tomer and regarded as something new. It can be a completely new product or

service or new only for a particular business or destination. Process innovations are

aimed at escalating efficiency, increasing productivity and flow (Hjalager 2010).

Managerial innovations deal with new approaches to internal collaboration, moti-

vating and empowering staff, building careers and compensating employees with

extra pay and benefits (Ottenbacher et al. 2005). Marketing innovations are aimed at

new marketing approaches targeting changes in communication between service

providers and customers and building their positive relationship (Hankinton 2004).

Institutional innovation is a new comprehensive collaborative or organisational

structure or legal framework that efficiently enhances business in certain fields of

tourism. Networks and alliances in tourism are considered essential for fostering the

innovations in this sector (Lynch and Morrison 2007).

Recently, there has been a growing interest on tourism sustainability as one of

the most important sources of competitiveness of a destination (Crouch 2007,

Mihalič 2000, Poot 2000, Ritchie and Crouch 2003). The World Commission on

Environment and Development (WCED) has defined sustainable development as:

“development that meets the needs of the present without compromising the ability

of future generations to meet their own needs” (WCED 1987). The World Tourism

Organisation (UNWTO) expands this concept, stating that “sustainability includes

quality of life for host communities, visitor satisfaction, takes care of the use of

natural and social resources addressing the general objective of achieving a level of

harmony among the various types of stakeholders involved in the tourism sector

and/or interested in the way tourism in their area is managed and developed”

(UNWTO 1996).

The natural environment is a prerequisite for development of tourism in the

mountain destination. Kučerová (1999) and Keller (2012) points out that tourism in

mountain destinations has limited potential for growth, because it depends on the

natural resources used. Therefore the sustainability issue of mountain destinations

was the object of the research of many authors. Todd and Williams (1996),

Schendler (2003), Eydal (2004), Lewis (2005) examined the social and environ-

mental nature of sustainable development in mountain destinations, while Hudson

(2000) and Castle (2004) focused mainly on the quality of life of local inhabitants.

Moore (2005) dealt in his research with social equity in mountain destinations and

Flagestad and Hope (2001) were examining the democratic decisions about sus-

tainable development. Matto and Scott (2008) created eight principles of sustain-

able development in mountain destinations and the sustainability in mountain

destinations was also emphasised by Bürki and Abegg (2003) and Scott et al.

(2006). Moreover as the destination evolves, it goes through different stages of

destination life cycle (Butler 1980; Butler et al. 2006) and the tourism development

has a diverse impact on the sustainability issues (Buhalis 2000).

Taking into account the above mentioned, the characteristics of innovations in

mountain destinations can be proposed. Innovation in mountain destinations is a
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process aimed at achieving added value and improvement of the quality of products

and services for visitors, which should be carried out in accordance with the

principles of sustainable development. Therefore the innovation in a mountain

destination is the change, which has not been implemented in a given geographical

area yet. It should be in line with the implementation of sustainable tourism

management; focused on increasing the economic benefits for local residents and

visitors and reducing the negative effects, increasing the contribution of tourism to

the environment and reducing its negative impacts (Fig. 1).

Implementing innovations according to the sustainable development requires

destination managers and local authorities to evaluate and monitor both the positive

and the negative impacts (economic, environmental and social) of tourism in their

destination and then regulate it to achieve a positive balance between these impacts.

3 Methodology and Results

Mountain destinations in Europe, due to their unique nature offer, play an important

role in tourism development since the mid-eighteenth century. Progress in trans-

port, development of technology and changes in consumer behaviour create a need

to continually innovate products, processes, management, marketing and institu-

tions. The innovation process has to be carried out systematically; it should not be

aimed at new technologies and trends without clearly defined goals. Therefore it is

desirable that innovations respect primary and secondary offer of a mountain

destination, its market share and visitors’ segment.

The geographical area of the Carpathians in Central and Easter Europe is so far

under researched, however, due to its price competitiveness, special offerings and

ease of accessibility, it is viewed as a future playground for central European

tourism markets (Demiroglu et al. 2015; Vanat 2016). Tourism development in

the Central and Easter Europe is mainly associated with skiing and hiking. The most

important area is the High Tatras, as the traditional destination located in the

highest mountains in the region (Fig. 2).

Tourism development in the High Tatras has started in the beginning of nine-

teenth century. In the twentieth century the first ski lessons for spa guests staying in

hotels took place here. Since 2000s there has been a shift from the traditional
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product focused on hiking and climatic spa to product more oriented on fun and

entertainment. In 2009 the major investment company started to operate in the area

of the High Tatras, which was the stimulus for rejuvenation and implementing the

innovations.

Therefore the aim of the chapter is to analyse the implementation of innovations

in the mountain destination High Tatras and to examine their effect on sustainable

tourism development. Special attention is drawn to the link of implementing

different types of innovations in diverse stages of destination life cycle.

The paper adopts the in-depth analysis of the destination carried out for 3 years,

concerning primary and secondary data. Primary data were obtained by a survey

among 91 tourism stakeholders and 1021 local inhabitants. Secondary data came

from the annual reports, destination brochures, materials from destination manage-

ment organisations, web sites of tourism stakeholders and destination management

system. Moreover interviews with the stakeholders and destinations managers took

part in order to clarify the results obtained.

3.1 Implemented Product and Marketing Innovations

Product innovations in mountain destinations are mainly focused on extending the

winter season or creating the conditions for summer season in order to build a

365-day visitor experience. Mountain destinations are mostly influenced by the

climatic changes; therefore it is worth to implement innovations that ensure the

snow reliability.

As the traditional ski resorts in the Carpathians were developed from mountain

villages (up to 1200 m a.s.l.) they need to implement innovations focusing on new

technologies extending the winter season. According to Demiroglu et al. (2015), the

ski resorts in the High Tatras would be naturally less snow reliable as the number of

operational days with snow depth over 30 cm would be reduced from 66 to 55 by
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2030. Therefore in the new introduction stage of destination life cycle (after the

rejuvenation in 2009) it was necessary to implement product and marketing inno-

vations (Fig. 3).

As a first step, the major operator of mountain transport facilities started to

implement technological product innovations. In 2009 new parking places and

extensions of ski trails were made. Consequently, with the growing number of

visitors since 2011, new cable cars and renovation of existing ones were introduced.

Moreover new snow making systems as well as the grooming of ski trails were

introduced. The quality of accommodation infrastructure was improved and new

après-ski facilities started their operation. In order to create conditions for summer

season, new mountain bike trails were built.

As the tourism infrastructure was innovated in order to provide higher quality,

the non-technological innovations started to be introduced and the growth stage of

destination life cycle began. Product innovations focused on new accommodation

packages and loyalty programs were introduced. These non-technological product

innovations were implemented together with the marketing innovations. Innova-

tions in marketing communication focusing on the neighbouring countries were

made. Following the trends in information technologies the communication via

social media, as well as the redesign of web page, were inevitable.

All the presented product and marketing innovations were introduced by the core

business TatryMountain Resort, Inc. It was due to the fact that small tourism business

(accommodation and catering facilities) were not able to cooperate and act under one

coherent strategy. In order to reach new markets and increase the efficiency of

marketing communication the networking and cooperation began to strengthen in

the region and thus the institutional innovations started to be implemented.

Year Innovation Innovation type

2009 Parking place (capacity for 300 cars) product

2009 Extension of ski trails by 6 km product

2009 Accommodation packages including ski pass product

2009 Marketing communication in Polish market marketing

2009 Cooperation with Russian tour operators marketing

2010 Educational paths for children product

2010 New price politics marketing

2010 Creating the accounts on social networks marketing

2010 New web page of destination marketing

2011 New 8-seat chairlift product

2011 Tracks for mountain biking product

2011 Ice rink product

2012 Ski slopes regulation product

2012 New seats on chairlift product

2012 Visitor card product

2013 New 15-seat cabin lift product

2013 Extension of artificial snow systems product

2013 Loyalty program Gopass product

2013 Publishing of lifestyle magazine marketing

2013 Online sell of Gopass card marketing

2014 Improvement and expansion of accommodation capacities product

2014 New après ski facilities product

Fig. 3 Implemented product and marketing innovations in the High Tatras
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3.2 Implemented Institutional Innovations

Institutional innovations in the High Tatras were focused on reengineering the

organisational structure in the destination, consisting of private and public destina-

tion stakeholders. The first tourism organisation in the High Tatras was created in

1994 and was called Tourism Association of the High Tatras. It represented the

interest of accommodation and catering facilities. Although this association created

the baseline for cooperation, the networking and cooperation of destination stake-

holders in the region was very low. In 2012 a new destination management

organisation (DMO Region High Tatras) was created, which can be seen as the

institutional innovation (Fig. 4).

The mission of the DMO is to increase the competitiveness and attractiveness of

the destination High Tatras on domestic and international tourism market and to

create a recognizable brand and image of the destination. This DMO represents the

interest of three municipalities, the Tourism Association of the High Tatras, the

operators of mountain transport facilities (TMR, Inc.) and aqua park. Tourism

businesses (e.g. accommodation and catering facilities, tour operators) are

represented by the Tourism Association. From the private sector, the most powerful

stakeholder is the operator of mountain transport facilities—the company TMR,

Inc. Besides the ownership of all cable cars and lifts in the region, it operates also

six hotels, nine catering facilities, several sport and recreational facilities and shops.

The situation can be presented also by the retrospective network analysis

(Fig. 5). The cooperation of stakeholders in 1995 was centred within the Tourism

Association of the High Tatras. The intensity of cooperation, measured by weighted

clustering coefficient of network analysis, was in 1995 very low (0.014). In 2015

the intensity was higher due to the implemented institutional innovation that

Fig. 4 Organisational structure of tourism stakeholders in the High Tatras
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strengthened the product development and integrated marketing communication,

leading to intensity of cooperation of 0.027.

The cooperation within newly established DMO created the positive outcomes

for the whole destination. According to the primary research within 91 stake-

holders, it can be concluded, that the institutional innovation led to creation of

more competitive product reaching new market segments and created easier

conditions for obtaining financial resources (Fig. 6).

Among the most important outcomes of the institutional innovation is, according

to tourism stakeholders, the creation of a complex tourism product and creation of

unified image and brand of the destination. Therefore it can be stated that the

institutional innovation created the baseline for implementing professional desti-

nation management and marketing in the destination.

3.3 Upcoming Process and Managerial Innovations

After the institutional innovation, the process and managerial innovations started to

be implemented in the region. However, the majority of these innovations are only

intentions that would be implemented in the following years. The process innova-

tions should be focused on efficiency, productivity and flow. They are connected

mainly with implementing information technologies. In the High Tatras destination

management system (DMS) Feratel Deskline started to be used. Although the

system is now used only for booking the accomodation and presenting the organised

events in the destination, its wider implementation will change the internal processes

in the destination management organisation. The following processes will be

innovated:

– destination product development,

– destination marketing,

– booking of services (accommodation, cultural events),

– management of visitors’ cards,
– customer relationship management (CRM),

– management of destination’s stakeholders.

Outcomes of creating the DMO as an institutional innovation Share of answers in %

Creating a complex tourism product 74,36

Creating the unified image and brand of a destination 64,10

Reaching new visitors' markets 61,54

Better exchange of information 51,28

Integrated marketing communication 38,46

Exchange of experience 28,21

Minimizing the costs 25,64

Better access to financial resources 23,08

Inclusion to booking system of a destination 7,69

Fig. 6 Outcomes of institutional innovations in the High Tatras
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Moreover, in terms of process innovations it would be worth to implement

Balanced Scorecard method to evaluate and control the processes in the destination.

According to specific features of tourism destinations, it is necessary to adjust the

perspective of the BSC (Fig. 7) to the strategic aims of destination management

organisation.

These perspectives are adapted to the specificities of tourism product and

activities of destination management organisations. BSC optimize the processes

performed in DMOs and control them using the selected criteria (key performance

indicators). This improves the efficiency of utilizing public funds and optimises the

performed activities.

BSC perspectives in tourism destination should be transformed to organisational

goals, and for clarity drawn in the strategic map where the objectives will be linked

based on the principle of cause–effect (Fig. 8).

Individual goals must be measurable, time-bound with allocated responsibilities.

Determining managerial perspectives and goals of the organisation helps to stream-

line the strategic planning, management and marketing activities. The various

perspectives adapted to the specificities of a destination can lead to a better

overview of the management activities and determine the long-term objectives.

The managerial innovations in the High Tatras should be focused more on

internal cooperation within the destination. Nowadays there are four other DMOs

operating in the region with rather overlapping tasks and competences.

3.4 The Impact of Innovations on Sustainability

As the innovations in mountain destinations should be introduced according to

sustainable principles, the impact of innovations on sustainability was examined in

the destination. The first introduced type of innovations were product innovations.

As it was mentioned, their aim in the High Tatras was to extend the winter season

by ensuring the snow guarantee, and to raise the quality of visitor experience by

Perspective Example of a goal

Financial
- Increasing the economic effects of tourism in the tourism destination

- Ensuring financial resources for tourism development

Visitor
- Reaching new visitors' markets

- Increasing the share of regular visitors

Marketing 
- Creation of competitive destination product

- Usage of modern technologies in destination (smart destination)

Process
- Optimizing process in internal collaboration

- Evaluating process aiming at visitors' satisfaction

Innovation
- Continuous monitoring the market rends

- Creative differentiation in reaching new target groups

Employee - Employee motivation

Fig. 7 Perspectives of Balanced Scorecard in tourism destination
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shortening waiting times and thus increasing transport capacity and building trans-

port facilities according to the latest energy efficient technologies, improving

transport accessibility and parking capacity. As the new infrastructure is built,

there is also a need to enlarge ski trails. This situation should take into account

the impact on carrying capacity, environment, further destination development, as

well as standard sized area for different quality levels of skiers (Fig. 9).

Nowadays the transport capacity in the High Tatras is very high, and in order to

reach the comfort of Austrian mountain destinations, it would be required to build

126 km new ski slopes, which would have enormous negative effect on sustainable

development.

Climate changes and snow uncertainty cause that technological product innova-

tions in mountain destinations are mostly focused on artificial snow. Building of

new or enlarging of existing snow making machines belongs to the most frequent

product innovation. However, snow making has a significant negative impact on the

1. Financial 

perspective

2. Visitor

perspective

3. Marketing

perspective

4. Process 

perspective

5. Innovation 

perspective

6. Employee 

perspective

To become a leader

among mountain 

destinations in CEE

365 day visitor

experience (1/2)

Financial stability of a

DMO (1/3)

Increasing the share of

families with children

(2/1)

Attracting top athletes

(2/2)
Reaching new congress

guests (2/3)

Creating competitive

products for visitors

(3/1)

Increasing the share of

booking via DMS

(3/2)

Optimization of 

communication 

instruments (3/3)

Improving the existing

tourism offer (4/1)

Increasing cooperation

with stakeholders (4/2)

Innovation in marketing

communication (5/1)

Benchmarking with 

other mountain 

destinations (5/2)

Developing knowledge

capital (6/1)

Training of employees

(6/2)

Fig. 8 Proposal of strategic map of BSC for the destination High Tatras

Quality level of skier Speed of the skier (km/h) Standard size of area (m2)

Beginner do 12,3 226

Average skier 12,3 – 21,5 226-520

Good skier 21,6 - 25,9 1174

Excellent skier 26,0 - 33,6 2000

Fig. 9 Standard sized area for different quality levels of skiers
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environment. On the one hand it consumes a lot of water from retention lakes and

there is also a necessity to incorporate the wiring and valves into the ground to

produce artificial snow. In addition to large quantities of water the production of

artificial snow consumes also electricity. On the other hand it contributes to

extending the winter season, which has the impact on the economic sustainability.

The appropriate innovations in mountain destinations in lower altitudes should

be aimed at the construction of ski park for children or ski school and related

technical support (ropes, conveyor belts, children’s ski lifts, etc.) This innovation
does not require a high altitude, vertical drop or great snow cover. The impact on

the environment is not so substantial.

Moreover the product innovations aiming at creating the favorable conditions

for summer season include building bike trails. The positive aspect of this innova-

tion is that it is a product for summer season, which is according to low altitude and

climate changes considered as appropriate for mountain destinations. On the other

hand the impact on soil erosion, appearance of the landscape and other impacts on

the environment should be taken into account. Therefore the balance between

environmental and economic sustainability of technological product innovations

should be found.

Concerning the non-technological product innovations the positive impact on

sustainability have those products that combine accommodation packages with free

using of public transport in a destination. Although in the High Tatras in the

summer season the public transport is included within the visitor card, the winter

season does not have such product. However, this kind of innovations should be

reasonably spread over seasons, and thus promoting the all-year-round utilization of

tourism infrastructure. Such innovations are very common in foreign destinations,

where transportation by mountain transport facilities, railways and buses is calcu-

lated within the price of accommodation. The product packages motivating visitors

to use public transportation leads significantly to reducing the negative impact on

the environment. Therefore these innovations should be introduced.

In the case of marketing innovations, the most frequently implemented are those

connected with the internet, social media and smart-phones, which have no direct

negative impact on the environment. It is necessary to take into account the number

of visitors, the carrying capacity and the visitor management and thus use the

information technology to influence the consumer behaviour according to the

principles of sustainable development.

The impact of institutional, process and managerial innovations on sustainable

development differs according to the nature of one specific implemented innovation

and is focused more on economic and social pillar of sustainability. Hence, a

negative influence on economic sustainable development is observed in 2009

when one strong business (TMR, Inc.) enter the market. The ownership of all

core products in destination (transport facilities, important accommodation and

hospitality facilities, and additional services) has a disputable influence on business

environment and thus to sustainable destination development. Therefore the

reengineering of the organisational structure in the High Tatras by creating the

DMO has positive effect on sustainability. In destination management the role of
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municipality and destination management organisation is crucial, because they can

control the behaviour of a strong private business. This institutional innovation

improved the relationships, cooperation and brought new opportunities for tourism

development. According to the economic and social principle of sustainable devel-

opment, it had a positive impact.

Based on the implemented innovations a survey among local residents was held

focusing on the perception of economic, environmental and social impacts of

tourism development (Fig. 10).

Among the economic effects of tourism, almost the half of the local population

sees the price inflation. In the case of the environmental effects of tourism, the

locals interfere with excessive construction connected with technological product

innovations, which has also a huge effect on the disruption of the environment.

Remarkable is the fact that the increased number of visitors interferes with only 6%

of the population.

Residents of the High Tatras positively evaluated the raise of awareness of the

destination and a wider range of leisure activities (more sport and cultural services).

Nevertheless, 13% of citizens feel that tourism invades their privacy and 12% of the

population met with higher crime as a result of the tourism development.

A relationship of innovation types and sustainable development is detected.

According to the case study in High Tatras the authors observe that the biggest

negative impact on sustainable development is generated by product innovations,

followed by marketing, institutional, process and managerial innovation (Fig. 11).

Moreover, the case study in the High Tatras highlighted a development and

implementation of innovations according to the stages of destination life cycle. The

assumption, that innovations should be implemented in the stage of decline to

ensure the rejuvenation, is out of date. Based on our experiences and definition of

innovations in mountain destinations, it is concluded that different types of inno-

vation should be implemented in different phases of destination life cycle. More-

over it is demonstrated that the implemented innovations depend on the life cycle

phase and have different impact on sustainability.

Tourism impacts Share of respondents v %

Economic Price inflation 44 

Increasing of employment 42 

Rising the standard of living 16 

Environmental Excessive construction 43 

Destruction of the environment 42 

Protection of nature 10 

High number of visitors 06 

Social Rising the awareness of destination 36 

Higher offer of leisure activities 28 

Privacy invasion 13 

Higher criminality 12 

Fig. 10 Perception of tourism impacts by local inhabitants in the High Tatras
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4 Conclusions

The aim of the innovation process at the beginning of “new era” of the High Tatras

tourism development, considered as rejuvenation stage pushed by the new investor

in 2009, was the rebuilding and modernisation of the mountain transport facilities,

extension of ski slopes, ensuring the snow certainty with new artificial snow

systems, improving the transport availability and parking possibilities. After com-

pletion of tourism infrastructure according to new trends, the accommodation,

hospitality and après ski facilities were innovated. Afterwards, marketing, mainly

the marketing communication, innovations were implemented. The increase in the

number of visitors and destination popularity led to institutional, process and

managerial innovations aimed at establishing new destination management

organisation.

Mountain destinations are located in natural environment, which has the char-

acter of protected areas. Moreover, tourism in this area is mostly one of the most

important income source for local inhabitants. All the implemented innovations

should respect the principles of sustainable development in order to preserve the

sources of tourism development for current and future generations. Various impacts

of implemented innovations on sustainable development are observed in the paper,

but it should be noted, that during the stages of destination life cycle, the negative

impact of innovations on mountain destination sustainability is decreasing. Of

course, the development of destination and the implementation of innovations

cannot remain stable. To prevent the decline phase it is important to improve the

quality of existing products and services and to respond to the internal and external

changes, opportunities, challenges or new market trends. It is recommended to

Fig. 11 Implemented types of innovations concerning destination life cycle

172 Z. Gajdošı́ková et al.



implement Balanced Scorecard method to evaluate and control processes in desti-

nation and to take into account possible strategies for reducing the impact of climate

change on mountain destinations (e.g. technology: maintenance of slope, creating

slopes at higher altitude and new snowmaking technologies; innovations in man-

agement and marketing tools: production of alternative products which are not

dependent on the large snow cover). There is also a possibility of using renewable

energy in mountain destinations, because they are in a unique position to capture

especially wind and solar energy.

The development of tourism as an important sector of economy in mountain

destinations should not destroy the natural resources. In the effort to gain a

competitive advantage it needs to focus more on the sustainable development in

its own best interest. Tourism planning and strategies need to be verified and

evaluated not only in terms of their economic impact, but must also be assessed

from the environmental and social point of view, which is mainly the role of

municipality and legislative. Therefore the answer to the question in the title of

the chapter “Does sustainability matter?” is positive. All innovations in mountain

destinations should respect the principles of sustainable development.
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http://www.europa.eu
http://www.summit.sfu.ca
https://doi.org/10.1016/S0261-5177(01)00010-3
https://doi.org/10.1016/S0261-5177(01)00010-3
https://doi.org/10.1177/135676670401000202
https://doi.org/10.1177/135676670401000202
https://doi.org/10.1016/S0261-5177(02)00013-4
https://doi.org/10.1016/j.tourman.2009.08.012
https://doi.org/10.1016/j.tourman.2009.08.012
http://www.oecd.org/cfe/tourism/34267885.pdf
https://doi.org/10.3112/erdkunde.2009.02.02
https://doi.org/10.3112/erdkunde.2009.02.02
https://doi.org/10.1016/S0261-5177(99)00096-5


Peters M, Weiermair K (2002) Innovationen und Innovationsverhalten im Tourismus. In: Bieger T,

Laesser C (eds) Schweizer Jahrbuch für Tourismus 2001/2002. St. Gallen, pp 157–178

Pikkemaat B (2007) The scope for innovation research in tourism. Paper presented at the

Conference of International Association for Tourism Economics, Palma de Mallorca

Pompl W, Buder C (2006) Notwendigkeit, Probleme und Besonderheiten von Innovationen bei

touristischen Dienstleistugen. In: Pikkemaat B et al (eds) Innovationen im Tourismus. Erich

Schmidt Verlag, Berlin

Poot J (2000) Reflections on local and economy-wide effects of territorial competition. In:

Batey P, Friedrich P (eds) Regional competition. Springer, Heidelberg, pp 205–231

Ritchie JRB, Crouch GI (2003) The competitive destination: a sustainability perspective. CABI

International, Wallingford

Schendler A (2003) Applying the principles of industrial ecology to the guest-service sector. J Ind

Ecol 11(1):127–138. https://doi.org/10.1162/108819803766729221

Scott D et al (2006) Climate change and the sustainability of ski-based tourism in eastern North

America: a reassessment. J Sustain Tour 14(4):376–398. https://doi.org/10.2167/jost550.0

Todd SE, Williams PW (1996) From white to green: a proposed environmental management

system framework for ski areas. J Sustain Tour 4(3):147–173. https://doi.org/10.1080/

09669589608667265

UNWTO (1996) Agenda 21 for the travel and tourism industry: towards environmentally sustain-

able development. UNWTO, WTTC and Earth Council, London

Vanat L (2016) International report on snow and mountain tourism. http://www.vanat.ch/RM-

world-report-2016-vanat.pdf. Accessed 25 Apr 2016

Walder B (2007) Tourismus – Management von Innovationen. Tectum Verlag, Marburg

WCED (1987) Our common future. [online]. United Nations. http://conspect.nl/pdf/Our_Com

mon_Future-Brundtland_Report_1987.pdf. Accessed 25 Apr 2016

Weiermair K (2004) Product improvement or innovation: what is the key to success in tourism?

https://www1.oecd.org/cfe/tourism/34267947.pdf. Accessed 25 Apr 2016

Zach F, Fesenmaier DR (2009) Innovation in tourism: the case of destination marketing organi-

zations. E-Rev Tour Res 7(1):27–36
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Modeling Innovation and Sustainability

in Tourism via Competitive Advantage

and Collaboration: Building Smart Tourism

Destination on Olkhon Island in Baikal Lake

Kamila Borseková, Anna Vaňová, and Katarı́na Vitálišová

Abstract The main aim of the chapter is to define the process of identification,

creation, building and exploitation of the local competitive advantage based on

internal resources and cooperation of local private and public subjects, networking

and participation via creation of unique tourism local production system and its

influence on sustainability and ecological awareness. On the example of being a

pioneer in developing a tourism industry in a hidden corner of the world without

any tourism experience, this chapter tells an inspirational story of building a

tourism destination from inauspicious beginnings, almost no trust and zero support

from local, regional and national authorities through the slow building of a tourism

industry until a sustainable, competitive and environmentally aware tourist desti-

nation of the twenty-first century.

Keywords Competitive advantage • Internal resources • Uniqueness • Location •

Cooperation

1 Introduction

Nowadays, in time of many opportunities to travel and to relax, the place, which

wants to be successful on the market, has to contain some unique feature or ability.

Just the unique place without added value is not enough for a demanding customer.

The Olkhon Island is called the jewel of Siberia, because of its beauty, unique

climate with rare species of plants and animals, cultural, natural and historical

heritage. However, just this preposition was not enough to make from the island the

tourism centre visited by tourists from all over the world. The impulse for writing

this chapter is own empirical experience within almost half-year research stay in

Siberia related with solving of seventh FP project focused on functioning of local
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production systems. Nikita’s Homestead in the Olkhon Island is one of the best

examples in the field of naturally created local production systems operating in

tourism in Russia.

The paper presents the results of the project APVV SK-BG-2013-0018 Func-

tioning of the local production systems in the times of crisis, the project KEGA

007UMB – 4/2015 Marketing in regional and local development and the project of

seventh Framework program FOLPSEC.

2 Competitive Advantage and Innovation in Smart

Tourism Destination

The tourism destination (territory) composes of various entities as natural sources,

cultural and historical sources, entrepreneurs and organizations of public and

private sector provided services and goods consuming in the tourism industry

(Patúš 2012). They include several specific features. According to UNWTO

(2002), it is a physical space in which a visitor spends at least one overnight. It

includes tourism products such as support services and attractions, and tourism

resources within one day’s return travel time. It has physical and administrative

boundaries defining its management, images and perceptions defining its market

competitiveness. Its effective development assumes to incorporate all relevant

actors from the public, private and non-profit sector. All their activities should be

controlled and managed from the quality, time and content point of view

(Borseková and Petrı́ková 2015). The key preposition to build successful tourism

destination is an identification of competitive advantage and sustain it via

innovation.

The common unit linking cooperation, innovation and territory is a cluster, and

when a dominant orientation of all activities within the territory are in field of

tourism, it is a tourism cluster or a tourism local production system. Tourism

production system includes all economic activities that contribute to production

and distribution of tourism products and services, i.e. products and services that

generate tourist experiences; the social groups, cultural features, and physical

elements that are incorporated into tourism products and services; and agencies

for regulating the commercial behaviour and social externalities associated with

such production and distribution (Britton 1991, p. 455–456). The tourism produc-

tion system characterizes a high concentration of small and medium sized compa-

nies and their specialization in the tourism industry. The topic of tourism cluster is

researched by many experts (inter alia Beni 2003; Ferreira 2003; Capone 2004).

They agree that the tourism cluster is associated with the limited geographical area

with interconnected active partners (e.g. companies, institutions, service’s pro-

viders, suppliers, policy makers, universities, competitors etc.) interconnected in

tourism activities. The cooperation among partners, excellent management of the

network, and the coordination of the production chain can generate the original

178 K. Borseková et al.



product—a tourist destination as a competitive advantage (Beni 2003; Ferreira

2003). The role of tourism cluster is to connect SMEs in cooperation resulted in

establishing the unique tourism offer. By Soteriades (2012) it can be one of the best

available tools in fostering tourism development. Clusters are vital for development

of regional economy, increasing the productivity, performance, innovative capacity

and local businesses’ critical mass (Novelli et al. 2006).

The uniqueness and competitiveness of tourism offer in territories is created by

combination of competitive advantage and innovation. The definition of competi-

tive advantage in the tourism destination explains the approach of regional com-

petitiveness and regional competitive advantage. Kitson et al. (2004, p. 993)

considered, at the regional level, concepts of regional competitiveness and regional

competitive advantage as very similar and in some aspects even as synonymous.

Authors dealing with competitiveness at regional level (inter alia Martin 2002;

Kitson et al. 2004; Gardiner 2003; Skokan 2004) agree that emphasize is on citizens

in terms of quality of life and growth of living standards, or growth of regional

product and regional employment. The concept of regional competitiveness has its

origins in several theories—institutional economics, evolutionary economics and

the theory of learning regions as well as in Porter’s approach of strategic planning

and the theory of competitive advantage. Understanding of the spatial dimension of

competitiveness adds approach of a new economic geography (for detail informa-

tion see for example Hudec 2007).

In the literature, it can be found several theoretical approaches to the competitive

advantage on spatial level (Borseková et al. 2012). As two basic approaches can be

considered market-oriented approach (Porter 1999; Kotler et al. 2005; Vaňová

2006; O’Leary 2000, etc.) and approach to competitive advantage based on

resources (Grant 1991; Ulrich and Lake 1991; Powel 1992; Hall 1993; Pfeffer

1994; Barney 1997; West et al. 2010, etc.).

Despite several differences in these approaches, generally authors agree that

competitive advantage is a certain higher value compared to the competition.

Several authors, inter alia Ansoff (1965), Solomon et al. (2006) or Vaňová (2006)

associate it with the term uniqueness, others agree that it is related to profit (Porter

1999; Barney 2002; Besanko et al. 2000 and others).

First, market orientated approach, focuses mainly on external factors—opportu-

nities, threats and sectoral competition. In this approach, market and environment

identify subjects that are non-effective or offer products for consumers not willing

to pay required price.

Second approach, competitive advantage based on resources focuses on the

resources of the territory and the competitive advantage is created through internal

resources. Unique resources help to create a unique position in the market.

A compromise between these two approaches is an approach based on value

networks (Barney 1997; Kotler and Armstrong 1992; Porter 1999; Solomon et al.

2006) combining modern approaches to spatial development, like marketing places

(Kotler 1982; Hanuláková 2004; Vaňová 2006), strategic marketing planning

(Vaňová 2006) and smart specialization. According to this approach, building a

sustainable competitive advantage is based on the positioning of subjects in value
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networks (Hollensen 2010; Mcphee and Wheeler 2006). This approach to compet-

itive advantage involves a balanced mix of modern and innovative approaches to

spatial development based on an efficient and sustainable exploitation of internal

resources, using opportunities and eliminating threats originating from the external

environment by respecting the demand of the market. It can be explained as a smart

approach aimed at building a sustainable competitive advantage for a spatial unit,

with the goal of assuring not only smart growth but also smart development.

Innovation is the crucial essence in this approach as innovation can act as a vital

tool for building a competitive advantage and as a driver of development

(Borseková et al. 2017). To sustain the competitive advantage in territory, it is

necessary to innovate the territorial offer based on uniqueness. In other words, to

sustain a competitive advantage means constantly beating the competition through

“shifting the target” or through constant improvement and innovation.

The innovation should be seen as a source of higher competitive ability. It means

also an incorporation of new knowledge about supply and demand into the produc-

tion. In the tourism, there are several definitions of innovation, but, generally the

following types of innovation in tourism sector appears to be useful—product or

service innovation; process innovation; organisational and managerial innovation.

Product or service innovations refer to changes directly observed by the customer

and regarded as new. It can be a completely new product or service or new for a

particular enterprise or destination. Process innovations are aimed at escalating

efficiency, increasing productivity and flow (Hjalager 2010). Organisational inno-

vations deal with new approaches to internal collaboration, motivating and

empowering staff, building careers and compensating workers with extra pay and

benefits (Ottenbacher and Gnoth 2005). Management innovations are aimed at new

management and marketing approaches targeting changes in communication

between service providers, customers, and building their positive relationship

(Hankinton 2004).

We can conclude that the key to tourist destinations competitiveness and sus-

tainable competitive advantage as well as attraction new or repeat customers, is

innovation. Figure 1 illustrates the interconnections between innovation, competi-

tive advantage, tourism and spatial development.

In the next part of the paper, we present a case study of Olkhon Island in Baikal

Lake, building its competitive advantage in a smart way based on innovation,

partnership and ecological awareness.

Innovation Competitive

advantage

Spatial 

development

Tourism

Fig. 1 Interconnection

among innovation,

competitive advantage,

tourism and spatial

development (Source:

Borsekovó et al. 2017,

p. 41)
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3 Building of Smart Tourism Destination on Olkhon Island

in Baikal Lake (Case Study)

The case study presents the results of own empirical research realised in Russia,

Siberia. Empirical research and data collection were realised in 2014, in the form of

structured and unstructured interviews with employees of Nikitas Homestad—the

biggest tourist base in Olkhon Island in Baikal Lake and additional questionnaire

with one of co-owners of Nikitas Homestead, which is a main contact point for

Olkhon destination. The primary data are supplemented by the secondary data,

e.g. website of tourism operators, tripadvisor.com, lonelyplanet.com, etc.

Olkhon Island is located in Lake Baikal, situated in south-east Siberia in Russian

Federation and from 1995 enlisted on UNESCO World Heritage List. Lake Baikal

is the oldest (25 million years) and deepest (1700 m) lake in the world. It contains

20% of the world’s total freshwater reserve. Known as the ‘Galapagos of Russia’,
its age and isolation have produced one of the world’s richest and most unusual

freshwater ecosystem, which is of exceptional value to evolutionary science

(UNESCO, for more information see http://whc.unesco.org/en/list/754).

Olkhon Island, according to many resources, is the most amazing place in Lake

Baikal area. Olkhon is the biggest island inside the Baikal Lake, only one inhabited,

with an area of 730 km2 and the fourth largest lake-bound island in the world. The

island is 72 km long and 15 km wide with population around 1500 people, consists

mostly from aboriginal inhabitants—Buryats. The most of island population

(around 1200 people) live in the capital Khuzir, which is the main village of island.

There are four other settlements in the island; most of inhabitants are fishers,

farmers and cattle-ranchers. Due to an increasing number of tourists from all over

the world, many residents work in this sector as well, and tourism has become an

important part of the economy in Olkhon.

Olkhon is located approximately 8 hours drive (300 km) from the city Irkutsk,

which is the important transport hub. Irkutsk is located on the Trans-Siberian route.

From Irkutsk, you can reach two important destinations—by using Trans-Siberian

route to Vladivostok or Ulan-Ude route through Ulaanbaatar to Beijing. Although

Olkhon is located only 300 km from Irkutsk, the route shall take 8 hours, as from the

half way there is dirty road only.

As a potential competitive advantage of the island can be identified the land-

scape, special climate conditions and relating fauna and flora on the island. Scien-

tists still debate whether “Olkhon” translates as “little forest” or “dry” as both

names fit well. The amount of precipitation is extremely low here, about 200 mm

per year, which corresponds to biotope of semi-desert.

The second potential competitive advantage is Olkhon richness in archaeolog-

ical landmarks. Olkhon is a geographical, historical and sacred centre of Baikal, the

heart of many legends and fairy tales and it is believed to be the home of many

Baikal spirits. Legends say that Khan Gutababai came here and was sent by high

spirits from the Heavens. He was the head of all khans. His son Shubunkua still

lives here as a white eagle. The indigenous Buryats, adherents of shamanism,
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believe the island to be a spiritual place; one of the groups of deities’ adhered to in

Buryati yellow shamanism is called the “thirteen lords of Olkhon”. On the western

coast, close to Khuzhir, is Baikal’s most famous landmark, the Shamanka, or

Shaman’s Rock located on the Burkhan cape. Natives believe that Burkhan, a

modern religious cult figure of the Altai peoples, lives in the cave in this rock.

Burkhan Cape (Shaman Rock)—known as one of the palaces of Heaven’s gods,
tengrii, and one of nine Asia’s most sacred places. This is the most famous of

Olkhon’s capes. Here, many testimonies of ancient people’s lives were found. The
strongest of heavenly tengriies (gods) chose Shaman Rock to be his home, and

people were not allowed to go there. Many years ago, people used to cover hooves

of their horses so as not to disturb the Great Spirit and master of the rock. Now

people are not supposed to think negatively or behave badly here. Figure 2 shows

the natural and cultural richness of Olkhon Island.

Nikita Bencharov, owner of Nikita’s Homestead was in the role of strategic

planner and manager of tourism development of an entire area. Gradually, he

implemented his vision and strategy by necessary steps that significantly influenced

the territorial development on the Olkhon Island in positive way.

Nikita’s Homestead is located only 5 min walk from Burkhan cape and Shaman

Rock and also runs the tourist information office outside its premises. Nikita’s
Homestead is family-run tourist base, offering wide range of tourist services,

including accommodation, traditional homemade food and beverages, sport ser-

vices, culture events, excursion and trips, bike rental, horse riding, tourist informa-

tion services, souvenirs etc.

Nikita Bencharov was former very good and successful Russian representative

in table tennis, and he is first person who started to work with tourists in Khuzhir.

He is a pioneer of tourist industry and he used to say that Olkhon is the point where

Fig. 2 Richness of Olkhon Island
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people can get rid of problems. When he moved to Khuzhir in 1989, nobody

thought that it’s a good opportunity to run tourist business there. After 25 years,

it seems that his tourist base is the most famous among foreign tourists heading to

Olkhon or even to Lake Baikal. One of the reasons is that Nikita’s place has own,
well processed web site including accommodation reservation system in four

languages—Russian, English, German and French. Natalia, his wife, moved to

Olkhon 18 years ago from Moscow. She worked at the Mars CIS Company as a

financial manager. They both are very good in English, which is not usual in tourist

destinations in Russia. Their tourist base looks like Siberian wooden estate with log

cabins for guests, brick stoves, Russian banya and large dining room. They host

foreigners as well as Russian tourists. They also invite foreign volunteers, who

teach languages at local school, provide them with free accommodation and meals.

There are many internet resources with information about Olkhon Island. The

most of them are mentioning also Nikita’s Homestead, usually as the option number

one in Olkhon Island, including resources as wikitravel.com,1 lonelyplanet.com,2

tripadvisor.com,3 hostelworld.com,4 waytorussia.net,5 lakebaikaltravel.com,6

grandbaikal.com,7 baikalnature.com,8 baikalex.com,9 etc. We can conclude that

all these web resources highly recommend this place to stay and reviews of tourists

are mostly positive or very positive.

As an example, we can mention probably the most famous Lonely Planet tour

guide. It includes seven facilities in Olkhon Island, Nikita’s is recommended as a

top choice. Trip advisor presents 51 facilities on Baikal Lake and Nikita’s has the
most reviews—overall 215 reviewers from all over the world, from more than

30 countries from Europe, Asia, Australia and New Zeeland, North, South and

Middle America. Figure 3 shows ratings on TripAdvisor for Nikita’s Homestead. It

is the second best evaluated facility in the Baikal lake and has the certificate of

excellence from Trip advisor.

Olkhon is visited by about 50,000 people every year (mostly in summer), most of

them (80%) are just campers, the rest approx. 10,000 stay at the tour basis,

guesthouses, yurt camps. Overall, there are 35 facilities in Olkhon Island that

offer accommodation or services for tourists. The most of them are guesthouses

or homesteads (usadba). Three facilities have character of hotel, few camp places

and tourist cottages. Prices start at 600 rubbles per night (approx. 13 euros), the

1http://wikitravel.org/en/Olkhon
2http://www.lonelyplanet.com/russia/siberia/olkhon-island/hotels
3http://www.tripadvisor.com/Tourism-g304562-Olkhon_Irkutsk_Oblast_Siberian_District-Vaca

tions.html
4http://www.hostelworld.com/hosteldetails.php/Nikita-s/Olkhon-Island/28961
5http://www.waytorussia.net/Baikal/Destinations/Olkhon.html
6http://www.lakebaikaltravel.com/trip_planner/tour_baikal/159-olkhon-island-guide.html
7http://www.grandbaikal.com/qa/1057.html
8http://www.baikalnature.com/hotels/57872
9http://www.baikalex.com/travel/olkhon.html
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most common price is around 1000 rubbles (21 euros), included meals in some

cases. The most expensive facility in Olkhon is Baikal View Hotel where the price

for one night is 3600 rubbles (77 euros) including breakfast. Prices in Nikita’s
Homestead are between 1000 (21 euros) rubbles and 1500 rubbles per night per

person and including full board or half board—differences are influenced by the

season. Price for tourist accommodated in neighbourhood is 950 rubbles (20 euros),

including full board served in Nikita’s Homestead. According to information from

Natalia Bencharova, they are accommodating approx. 2500 tourist yearly (which is

almost two times more that the whole island population). With the overall capacity

113 persons + tens of other accommodation possibilities in neighbourhood, Nikita’s
Homestead is the biggest tourist facility in the Olkhon Island and with the share of

approximately 25% of overall accommodates tourists is a leader on the market.

Booking in the high season (July and August) is needed to be done very much in

advance, sometimes even year before. During the summer, the demand highly

exceeds supply. Due to this reason owners start to cooperate with their neighbours

in Khuzir village and in case of need they are able to accommodate tourists in

neighbour houses and offer all services within their tourist base. Nikita’s Home-

stead cooperates with 18 subjects in neighbourhood who provide accommodation

for tourists and 22 local households that are food suppliers (milk, fish, meat,

vegetables). Suppliers initiate this cooperation as they come to Nikita’s Homestead

and offer their services. According to owners of Nikita’s Homestead, the cooper-

ation with local suppliers helps them to cover the demand from tourists more

effectively and local suppliers are thankful for the opportunity to work and have

stable income at least during the summer season. During the peak season (July,

August) there is 70 employees, the rest of the year requires 12 stable employees.

Fig. 3 Reviews of Nikita’s Homestead on TripAdvisor (Source: https://www.tripadvisor.sk/

Hotel_Review-g304562-d1151987-Reviews-Nikita_s_HomesteadOlkhon_Irkutsk_Oblast_Sibe

rian_District.html)

184 K. Borseková et al.
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They also provide a tourist information office. Besides, it was established a local

museum and cooperation with two bike rentals. On requirement, it is possible to

provide horseback riding as well. They also cooperate with Buryat village with

aim to show the way of life of aborigines people—Buryats and their religion—

shamanism. Thanks to the boom of tourism and cooperation, the Olkhon Island was

reconnected to the electricity grid in 2005 and mobile phones now work in

Khuzhir.10

Owners of Nikita’s Homestead highlight the level and importance of coopera-

tion. All their business activities are based on building smooth and partner relation-

ships in their team, with guests and locals. Their rule is that the guest is not just a

person who paid money and left. The good relations resulted in various kinds of

activities, e.g. humanitarian projects,11 promotion of island Olkhon and Nikita

Homestead, and cooperation in expeditions. In 1997 Nikita Homestead hosted

Jacques-Yves Cousteau team in winter time; they shot a documentary about Baikal

Lake. It helped (amongst others) the following on several occasions with their

projects: ZDF television company (Germany), shootings for reality-show “Whisper

of the stars”, Channel 1 (Germany), with their set of documentary movies about

Baikal, by Klaus Bernaz awarded in Germany as “The best documentary of the

year”. It provided accommodation for movies and magazine teams: panoramic

shooting for movies Silk (2007, Director—François Girard) and Serko (2006,
Director—Joël Farges), photo sessions for ELLE magazine. In March 2010 Jim

Denevan made his art work at Lake Baikal ice. In 2014 the German TV station ZDF

recorded two series of document here. It also hosted different professional sympo-

siums for physicists, psychologists, doctors, sociologists and others.

Besides being pioneer in tourism industry, owners of Nikita’s Homestead started

to be active in the development of culture and ecological awareness. In 2001, with

the initiation of owners of Nikita’s Homestead, the Olkhon children’s organization
‘Berkut—A New Baikal Generation’ was established. As a part of the organiza-

tion’s ‘New Generation’ initiative, several artistic and environmental projects were

implemented. Organized clean-ups on the island have been taking place for many

years now, alongside related regional competitions and hiking trips. In 2004, a grant

was awarded to fund “Clean Olkhon”, a project that focused on clearing up the

rubbish dumps surrounding the village of Khuzhir. A significant number of local

people got involved in this project, especially youngsters and teachers from the

village’s high school. Together, they took part in the litter pick on the island, whilst
also helping to organize games, competitions and hiking trips, all with the goal of

drawing attention to the wider problem of waste management on the island. Later,

the group “New Generation” became a partner in the “Clean Baikal” initiative, a

project that was successful in installing litterbins across the island. On the ferry that

connects Olkhon with the mainland, a ridgepole was installed where the winners of

the children’s poster competition “We want to live pure” had their works exhibited.

10http://www.lonelyplanet.com/russia/siberia/olkhon-island#ixzz34Sb02GZW
11http://askbaikal.com/2011/05/love-story-olkhon-island-and-nikitanatalia-bencharovs/

Modeling Innovation and Sustainability in Tourism via Competitive Advantage. . . 185

http://www.lonelyplanet.com/russia/siberia/olkhon-island#ixzz34Sb02GZW
http://askbaikal.com/2011/05/love-story-olkhon-island-and-nikitanatalia-bencharovs


The aim being to draw tourists’ attention to the problem of garbage collection in

remote areas.

The project succeeded in removing the rubbish dumps, whilst a separate collec-

tion of waste glass was also successfully organized. During first year, around ten

lorry-loads of refuse left the island, whilst seven lorry-loads of glass bottles were

recycled. The project was developed and supported by the local administration.

Until these days, this cooperation persists in the form of activities with the national

park and volunteers to carry out clean-up operations on the island. By considering

the enormous importance of Lake Baikal as the biggest reservoir of drinking water

in the world, these activities are extremely important and smart.

Nikita’s Homestead was over time active in organizing cultural events for guests

and local community. Over the years many artistic events including theatres, concerts

and art exhibitions were organized. In addition, many trips for local children to travel

abroad, for example to China, France, Germany, Poland and Mongolia were orga-

nized as well. In 2012, in partnership with the district administration, Nikita’s
Homestead opened up a new music academy in Khuzhir. In the last few years, the

music scholars have won numerous awards, including the regional piano duet

competition “Olkhon Lyra” twice. Children from the academy also took second

and third place in the recent 2014 regional competition for young composers.12

4 The Impact of Local Production System with Dominant

Subject on Building a Smart and Sustainable Tourism

Destination

In the previous case study, we analysed unique and smart local production

system—Nikita’s Homestead. Local production system should be defined as

territorial union or network of different subjects or actors, whose focus their effort

on interconnected activities and have a common goal or set of goals. Cooperation

and interaction among subjects within an LPS play a critical role in the develop-

ment and competitiveness of an LPS as a whole (Garcia 2006; La Rovere 2003). As

the most common type of LPS should be regarded a cluster. There are several

different definitions of clusters, but the most influential is undoubtedly that of

Michael Porter. Porter (1998) defines a cluster as a geographic concentration of

interconnected companies, specialized suppliers, service providers, associated

institutions and firms in related industries. The subjects networked with each

other and operating in close proximity are seen to have a competitive advantage.

Following Fig. 4 shows Nikita’s Homestead as a local production system.

We analysed internal and external environment, market and competition and we

can define competitive advantage of Nikita’s Homestead. The local competitive

advantage is based on the very unique location, close to one of the nine most sacred

12http://www.olkhon.info/en/news/social-initiatives.html
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places in Asia, and high level of developed cooperation. Even Nikita’s Homestead

covering only small local area in the Baikal region, we can say, based on the

theoretical and empirical analysis, that Nikita’s Homestead has not only local but

also regional competitive advantage. The factors that influence shift from local to

regional competitive advantage can be divided into three categories: natural,

obtained and market.

The natural factors are especially a unique location, a unique natural environ-

ment of Olkhon Island, an interesting history of the Olkhon Island and religious, a

cultural and spiritual richness of the place. The obtained competitive advantage

factors are a great image of the Nikita’s Homestead among the tourists from all over

the world confirmed also by the most prestigious tour guides and tourist information

web sites, well developed cooperation with local suppliers that resulted into for-

mation of the unique local production system.

The market factors are still increasing number of tourists coming to Olkhon,

demand that exceeds supply, new trends in travelling including spiritual trips and

finding inner peace of people. At last, but not the least, we have to highlight smart

approach to building the tourism industry in Olkhon Island with high level of

ecological awareness and sense for sustainability and preservation this unique

heritage for future generations.

5 Conclusions

According to the theoretical knowledge and empirical research results, we can

define Nikita’s Homestead as an effective and smart functioning local production

system. Local production system includes several local suppliers and subjects and

Nikita´s 
Homestead

18 subjects offering 

accommodation in 

neighbourhood

22 local

suppliers

of food

6 

drivers

2 bike

rentals

Ships 

and boat

rentals

2 horse

riding

rentals

Tourist and 

information office

+ visa support 

services

Local 

museum

Buryat 

village

Culture

centre

Tour 

guide

service

Music

school

English 

class

for kids

Cultural and social 

initiatives and projects
Environmental projects

“New 

generation”
Clean Olkhon Clean Baikal

Fig. 4 Local production system Nikita’s Homestead
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two own established subjects—a tourist information office and a local museum. It

includes unique Buryat village and provides support in the matter of visa procedure.

Positively evaluated can be the bottom-up approach of creating local production

system and the demand of tourists that still exceeds supply. High demand exceeding

supply creates space for the growth of tourism sector in the future. Partnership and

involvement of local people and relevant stakeholders is an important ingredient in

the smart and sustainable tourist development. The local production system with

dominant subject—Nikita’s Homestead became an important development impulse

not only in tourism industry but in overall smart spatial development. Much

emphasis is placed on sustainability of tourism, ecological awareness and respect-

ing roots and culture of this unique place with aim to keep it unaffected for future

generations. In the current time of mass tourism development, we should consider it

as a sustainable and smart approach in building tourism destination of a future.
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co-author of more than 45 scientific papers. She actively participates in national and international

scientific events (e.g. London, Rome, Malta, Bucharest, Porto, Bordeaux etc.) She has participated

in several international and domestic projects.

190 K. Borseková et al.



Events and Places: What Strategies for Cities

and Regions Marketing Choices? Remarks

on Event Sector Development in the Post-

Industrial City of Łódź (Poland)

Agnieszka Rzeńca and Mariusz E. Sokołowicz

Abstract Over the last decade the term “event marketing” has become both

popular and ambiguous. It is used to describe small community initiatives gathering

dozens of people as well as cyclic mass events with multimillion-dollar budgets.

There is a variety of reasons why many people and organizations are using events as

a marketing tool. For enterprises they are one of the instruments of corporate

branding as well as ways of building relations with stakeholders. Public organiza-

tions perceive events as an instrument of building positive image among the public,

as well as a way to convince people of certain social and political ideas. From the

participants’ (users) point of view, events are more and more alternatives for

spending free time or building a culture of participation in social life.

Thus, a complex and multifaceted relation between an event and the place where

it is held can be a very interesting subject to analyze. To what extent a given

territory is a source of the event’s specificity? How much do organizing events

(especially mega-events) and event marketing contribute positively to local eco-

nomic development? What are the costs and benefits of organizing events not only

for its organizers but also for the territory and the community involved? Is it more

effective to organize huge mega-events or rather smaller projects prove to be more

beneficial and efficient from the place-marketing point of view? These questions

arise more and more often among local policy makers, MICE sector representa-

tives, local activists, and so on. This chapter, by presenting the development

potential of event hosting in the post-industrial city of Łódź, is an attempt to answer

some of them in this particular local context.
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1 Event Marketing as an Element of Place Marketing

Event marketing can be defined as an attempt to coordinate communication around

a planned or self-created event gathering target groups in a particular place and time

as a result of information transmitted (Eckerstein 2002: 13). It is also perceived as a

promotional tool aiming at organizing various events, in order to achieve the

organization’s objectives vis-�a-vis its environment: clients, decision-makers, col-

laborators, opinion leaders or other stakeholders (Kolber 2016). According to this,

we can follow Getz (2008: 404) and argue that planned events are spatial-temporal

phenomena and each of them is unique because of interactions among the setting,

people, and management systems—including design elements and the program.

Despite the fact that the so called MICE sector (meetings, incentives, confer-

ences, and exhibitions) has almost become a separate branch of the economy, the

category of events is much more broader and covers different types of occurrences,

such as: 1. Cultural events (festivals, carnivals, celebrations, ceremonies and galas),

2. Sports tournaments (World Cups, Olympic Games, recreational meetings),

3. Business occasions (the aforementioned MICE industry), 4. Art and entertain-

ment events (concerts, festivals, galas, ceremonies), 5. Scientific and educational

events (conferences, seminars, lectures and speeches), 6. Private activities (family

gatherings, parties and social events), 7. Religious meetings (e.g. World Youth

Day), and, last but not least, 8. Military events (performances, battle reconstruc-

tions, etc.) (see Getz 2008: 404).

From the marketing-mix point of view, event marketing is usually classified as a

part of promotion (Fig. 1). Other marketing tools that go under this section are:

advertising, sales promotion, personal sales, direct sales, public relations, and

sponsoring. Thus, event marketing is not a substitute for any of the other compo-

nents but rather a complementing element (Eckerstein 2002: 15). Although events

are being created and organized according to the “promotion-mix rules” and use a

wide range of promotional tools, they also refer to other marketing-mix elements,

including product design and management (event as product marketing ), pricing

strategies (e.g. free events vs. admission fee events), people, processes, and, last but

not least—the place and physical evidence.

Marketing-mix
1. Product

2. Price

3. Place

4. Promotion
5. People

6. Physical evidence

7. Processes

Promotion-mix
1. Advertising

2. Public relations 

3. Sales promotion

4. Direct marketing

5. City placement

6. Jet setting

EVENT-
MARKETING

Fig. 1 Event marketing in relation to marketing-mix and promotion-mix. Source: Own study
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From this perspective, we can classify events from the point of view of their size

and scale, which is presented in Fig. 2. It presents a variety of event options,

dependently on their scale and scope.

It seems to be obvious that one can observe a relatively large number of local and

regional events, organized in many cities and towns around the world, whose

impact upon both the place where they are organized and the audience is relatively

moderate. They generate low or medium tourist demand, as well as “value”,

perceived in terms of such elements as pure economic benefits, but also in terms

of growth potential or market share, impact on the community, environment, or

sustainability. On the other hand, hallmark events or mega-events, usually occa-

sional from the point of view of a particular location, generate high tourist demand

and high value.

What can be interesting from the point of view of the places that host events, it is

the level of their embeddedness. It is usually claimed that, in contrast to the location

of a geographical destination, the location of events is not necessarily fixed

(Leenders et al. 2015: 759). It concerns mainly large events (especially mega-

events which, by their nature, are organized each time in a different location).

However, also medium or small scale local or regional affairs can be the “wander-

ing” events (Fig. 3).

OCCASIONAL
MEGA-EVENTS

High Tourist

Demand and

High Value

PERIODIC
HALLMARK

EVENTS
High Tourist Demand 

REGIONAL EVENTS
Medium Tourist Demand

LOCAL EVENTS
Low Demand and Low Value

POSSIBLE 
MEASURES

OF “VALUE”
growth potential

market share

quality

image 

enhancement

community 

support

environmental 

value

economic 

benefits

sustainability

–
–
–
–

–

–

–

–

Fig. 2 The portfolio approach to event tourism strategy-making and evaluation. Source: Getz

D. (2008) Event tourism: Definition, evolution, and research. Tourism Management 29(3): 407

Events and Places: What Strategies for Cities and Regions Marketing Choices?. . . 193



Figure 3 shows how, both large scale and small scale events may be strongly or

weakly “attached” to the place where they are organized. One cannot imagine such

globally recognizable feasts and festivals like Rio Carnival or Oktoberfest being

organized in New York or Budapest. Their transfer to another place in the world

would probably deprive them of the element making them attractive on a global

scale. At the same time, such mega events as Olympic Games, EXPO fairs, World

Youth Days or Rolling Stones concerts would lose their attractiveness exactly when

held every time at the same place.

On the other hand, relatively small or medium size events (e.g. Burning Man

festival or Armada de Rouen in France), including many small neighborhood

initiatives, do not even have any ambition to grow as the organizers aim to integrate

mainly local communities. Bearing this in mind, the question whether large scale

events or small scale affairs are more suitable for individual cities and regions

remains open. It depends on a number of determinants being both “local” (budget-

ary constraints, civic engagement, scale of the city, geopolitical location, etc.) and

“global” (domestic and international competition of other events, existing aware-

ness of the city or town even is planned, ability to propose something new and

attracting visitors, or even coincidence, which may decide on the growing recog-

nition of a new event).

2 Which “Event Strategy” for Not Major Towns

and Cities?

The history of mega-events dates back to the ancient times (Olympic Games).

However, the époque of mega-events organized intentionally to promote cities

hosting them, started in modern times with the nineteenth century World Fairs,

known today as Expos. Such mega-events are large cultural, commercial, sporting

Large events Small events

Locally specific
(high level of 

embeddedness)

Rio Carnival

Oktoberfest, Munich

Mardi Gras, New Orleans

Burning Man, Nevada

Armada de Rouen

Urban festivals and 

celebrations of historical 

incidents

Neighborhood days

Locally non-specific
(low level of 

embeddedness)

Olympic Games

World Cups

World Youth Days

EXPO fairs

G-8 summit

Grand Slam

TEDx events

Fig. 3 Combination of the scale and territorial embeddedness of events—examples. Source: Own

study
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events, having a dramatic character, mass popular appeal and international signif-

icance (Roche 2000: 1).

The expansion of these events was due to the convergence of tourism, sport and

business in the late twentieth century, which is expressed through sponsorship

rights, exclusive broadcasting rights, advertising space for sponsors and merchan-

dizing. On the other hand, nations, regions and cities are increasingly interested in

the marketing and image-related benefits of hosting large sports events (Skavronska

2015: 139).

Today, more and more cities and regions assume, that organizing or hosting

existing mega-event is a good polity for boosting local economic development,

improving place branding, and transforming urban spaces. In consequence, in the

past three decades, mega-events have reached a size that has made them transfor-

mative ventures for entire cities, regions, and sometimes whole countries. Such

events now routinely command more than US$10 billion in capital investment, take

up several hundred acres of land, and require the infrastructure to accommodate,

move, and keep secure hundreds of thousands of visitors and tens of thousands of

athletes, officials, and journalists (Müller 2015: 6). However, as Müller (2015: 6–7)
notices, also negative impacts of mega-events on cities and regions are well

documented and occur in almost every case.1

This “mega-event” syndrome leads very often to overestimation of positive

effects of mega-events, subordination of any public policies to the event priorities,

inequitable distribution of resources or even suspension of regular rule of law

(Müller 2015: 7). This twofold potential of mega-events leads to the question

whether every city is a suitable place for organizing them. Interestingly, not only

new insights are generated on what an event can do for a destination or regional

appeal, but also research has started to answer the question on the importance of a

location for the festival (Leenders et al. 2015: 756).

Among the most often indicated benefits of organizing large scale events one can

mention an increase in employment, development of tourism, multiplier effects

resulting from new investment, improved infrastructure and, consequently, eco-

nomic restructuring. Also such arguments as the possibility of making iconic urban

projects, improving the image of the place, or gaining new skills and competences,

appear. On the other hand, there are many indications as to the disadvantages, such

as unjustifiably high costs of organizing events, crowding-out effects caused by

tourists, forcible relocation of people and businesses, or transfer of revenues outside

of the territory. However, as Roche (2000: 10–11) points out, there is also a

potential way of building some degree of mega-events localism. As most of these

1For example, after the 1994 World Cup in the United States, host cities experienced a net

economic loss rather than the predicted gain (Baade and Matheson 2004). The Olympic Summer

Games in Athens cost at least 3.4% of the gross domestic product (GDP) of Greece at the time and

left a legacy of underused sports facilities and environmental destruction (Gold 2007). In Rio de

Janeiro, preparations for the 2014 Football World Cup and the 2016 Olympic Games exacerbated

socio-spatial polarization, as authorities evicted and resettled tens of thousands of residents

(de Paula 2014).
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events are organized in multi-annual cycles, they are localized in space and time. In

consequence, they have also distinctive “urban level” characteristics, providing a

dedicated architecture, habitation areas, public functions and services, which pro-

duces an opportunity of exposing particularities of the place (Table 1).

In case of local and regional events, among the advantages one can mention

relatively lower organization costs, bigger potential of territorial embeddedness and

better fix to local needs, or better prospects for the local community and local

businesses engagement. Potential disadvantages, on the other hand, are effects of

the event scale, resulting in weaker recognition effect or weaker internationaliza-

tion potential, as well as the risk of the dispersion of efforts or high coordination

costs in case many local initiatives appear at the same time.

The final decision about organizing mega-events or hallmark events in a given

city or a town, or replacing them with the strategy of activating local communities

and economies by a set of local or regional affairs, should be always a consequence

of comprehensive and reliable cost-benefit analysis. This analysis may not disre-

gard local socio-economic conditions, as well as territorial specificity of the place.

To ensure this, a reliable set of quantitative and qualitative data should be collected

and processed using various research methods. Although this seems obvious, the

collection of such data, due to the heterogeneity of available statistics or

unavailability of data, makes this assumption a real challenge.

Table 1 Large scale events vs. local and regional events—potential advantages and

disadvantages

Advantages Disadvantages

Large scale events

– Potentially big revenues

– Occasion and possibility of improving

infrastructure

– New workplaces

– Skills development

– Better international branding

– Building pride of the city within citizens

– Accelerating local business by spin-offs

– High costs of organization

– Underused facilities after the event

– Lack of territorial specificity of the event

– Exclusion or expulsion of local

community

– Collapse of local businesses

– Negative environmental footprint

– Public takes risk for private benefits

Local and regional events

– Relatively low costs of organization

– Possibility of implementing “small innovation”

solutions

– Building community engagement

– Better fix to local needs and aspirations

– Building territorial specificity

– Engaging local business

– Weaker recognition effect

–Weaker chances for internationalization of

a brand

– Risk of the dispersion of efforts

– Coordination costs

– No guarantee of community involvement

Source: Own study
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3 Can Post-Industrial City Be an Event City? Example

of Łódź (Poland)

Łódź is one of the largest cities in Poland, third ranked by population, situated in the

centre of Poland and Europe. Although its history dates back to the Middle Ages, its

today’s specificity is the outcome of economic processes of the nineteenth century,

especially the development of craftsmen and workers’ settlements. Unusual rate of

growth of the textile industry that started in the 1820s within one hundred years

transformed an agricultural town inhabited by merely several hundred people in the

late eighteenth century into an industrial metropolis with several hundred thousand

residents (ca. 500 k in 1915) (Dzieciuchowicz 2009: 113–115).

Spatial development processes that accompanied the dynamics of population

increases have resulted in a specific arrangement of urban tissue with its physiog-

nomical and architectonical divergences, where areas permeate and get mixed and

where buildings that perform different functions neighbor one another: residential

buildings—houses for rent and factory workers’ houses (locally referred to a

“famulas”), residences—villas and palaces of industrial tycoons, and industrial

premises (weaving and spinning mills, warehouses, etc.). It was also the time,

when harmonious urban assumptions in the spirit of Classicism were developed

for craftsmen and industrial settlements, such as Nowe Miasto (New Town) or

Osada Łódka (Łódka Settlement), together with factory-residential-housing settle-

ments erected in the second half of the nineteenth century by, e.g., the Grohmans,

I.K. Poznański’s industrial quarter, or K. Scheibler’s Księży Młyn (Priest’s Mill)

(Janiak 2016: 63).

The last decade of the twentieth century brought rapid social, politic, and

economic transformations to the city. Markets for the so far produced textiles

were lost, competition from cheap Asian manufacturers intensified producing

deep changes in social and economic structures. However, despite physical destruc-

tion of a substantial portion of factory complexes and painful changes to the labor

market, Łódź preserved the specific climate of a (post)industrial city. The threat of

depopulation of the city centre and the loss of local identity created the need to look

for new paths of social and economic development. One of these direction is an

ambition to promote Łódź as the CENTRE OF THE CREATIVE INDUSTRIES

claiming that “creative industries based on enterprise and creativity of its residents

is what Łódź should be famous for in the future” (Łódź Brand Management

Strategy for the Years 2010–2016 2009). The community of Łódź decided to select

four general sub-products: economy, culture, education and tourism as elements

responsible for territorial identity. In a more detailed way, economic offer of the

city is mainly represented by trade and services, cultural activities connected with

film, fashion, textile, and clothing industry, as well as by infrastructure for inter-

national fairs. Cultural sub-product has such specific features as the pre-war

tradition of artistic avant-garde and modernity, supported by post-industrial heri-

tage and design activities. Tourism in Łódź, according to the Authors, should

concentrate on city-break type of guests, post-industrial infrastructure and senti-

ments of pre-war inhabitants and their descendants. Finally, educational
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sub-product, except the universal offer, has its specific value represented by art

universities (Łódź Film School, Academy of Fine Arts) and a broad offer of design

teaching programs (Sokołowicz 2013).

Łódź, which until recently was considered a dull and sad city associated predom-

inantly with simple and poor workers’ culture and specific but not very well identified
traditions or smoke from factory chimneys nowadays attracts with spectacular

regeneration effort and adaptation of monumental industrial architecture to new

functions as well as with efficient municipal transport arrangement in the city centre.

Industrial facilities used as office spaces, hotels, apartments or shopping and enter-

tainment centers are being increasingly more seamlessly intertwined with the image

of the city. These spaces represent a powerful potential for hosting various events.

On top of that, the city still carries traces of its multicultural past. In urban

landscape it can be seen in the diversity of religious and lay architecture but also in

regional cuisine, vocabulary and local design or avant-garde applied art.

Łódź as the former capital of film and Polish cinema and a vibrant academic

center of artistic universities (Strzemiński Academy of Fine Arts, Leon Schiller

National Film, Television and Theater School, Academy of Music) has also got a

wide offer of a variety of cultural events representing many fields of art. The most

prominent among them include: Łódź Design Festival, Light Move Festival, Łódź

4 Cultures Festival, and Łódź Ballet Festival. Sports facilities, among which we

should mention three stadiums and Atlas Arena the biggest sports and entertain-

ment venue in Poland, host top world class events.

Community living in this amazing and specific city experiences subsequent

stages of evolution towards building the awareness of its potential; from ignorance

to full recognition and identification of broadly understood cultural values and

industrial heritage. New public spaces emerge to perform service functions (EC1,

Nowe Centrum Miasta [New City Centre]) while those already unknown or under-

appreciated are intensely promoted, like, e.g., Off-Piotrkowska “the place where

culture, art and creative business develop” considered one of the wonders of

Poland. Recently, efforts are being undertaken to host in Łódź one of the major

mega-events: EXPO 2022.

4 Łódź: From Industry to Event “Industry”?

Recent years witnessed dynamic changes in events organized in Łódź also when it

comes to their diversity. However, we lack comprehensive and systematic studies

that would discuss the growth of this sector of economy in all its aspects, that is why

presented data are fragmentary. Using available statistical data coming from two

sources: Poland Convention Bureau of Polish Tourist Organisation and Central

Statistical Office of Poland (GUS) we conducted quantitative analysis. Different

classifications of events have made the analysis more difficult. In its statistics

GUS focuses exclusively on mass events (for which authorization is required).

Nevertheless, using both of them has resulted in a complete picture of the situation
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with differences among the main cities (Table 2). Authors’ own studies based on

existing materials (range of offered events, calendar, reports, etc.) allowed to grasp

and describe the specificity and nature of events in Łódź.

The above data clearly suggest that Łódź belongs to top ten key event cities,

although the share of “Łódź events” in the domestic market is minor. Big fluctu-

ations in the number of organized events are characteristic but negative phenom-

enon, especially when in the majority of cities included in the research we can

observe their systematic increase (Table 3).

Central Statistical Office of Poland keeps records of mass events (Table 2).

When it comes to mass, open events Łódź ranks in the top in Poland (it ranked ninth

in 2013 and sixth in 2014) (Fig. 4).

Characteristically, in all the cities sports indoor events dominate the market

(over 50% of all events). On the one hand, it proves how popular these events are

and how easy it is to monitor the number of their participants. The fact that these

events are organized everywhere in a similar format prevents us from identifying

the main ones. The only differentiating factor is the importance of sports event and

focusing on a particular discipline. Łódź specializes primarily in volleyball-related

events organized in sports and entertainment venue Atlas Arena.

Table 2 Events classified in research programs conducted in Poland

Poland Convention Bureau of the

Polish Tourist Organisation Central Statistical Office

– Conferences/conventions

– Corporate events

– Motivational events

fairs

– Art and entertainment events (e.g., concerts, perfor-

mances and theater productions, shows, screenings,

festivals, cabarets)

– Sports events

– Interdisciplinary events (combination of sports events

with art and entertainment)

Source: Own study based on data from Poland Convention Bureau (2014, 2015, 2016) and Central

Statistical Office of Poland (2015)

Table 3 Number of events in Polish cities

City

2013 2014 2015

No. of events Share % No. of events Share % No. of events Share %

Gdańsk 4422 24.4 1676 8.9 3242 10

Kraków 3413 18.9 3986 21.2 5196 15

Poznań 1986 11 1706 9 2979 9

Wrocław 1393 7.7 2791 14.8 2729 8

Sopot 1062 5.9 – – – –

Warszawa 644 3.6 3586 19.1 13,322 39

Kielce 632 3.5 659 3.5 687 2

Łódź 580 3.2 1241 6.6 975 3

Katowice 331 1.8 1576 8.4 1997 6

Bydgoszcz 444 2.5 779 4.1 1061 3

Source: Own study based on data from Poland Convention Bureau (2014, 2015, 2016)
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Analyzing the relationship between collected statistical evidence we may con-

clude that the convergence of data obtained from two different sources of statistical

data is relatively strong as Pearson correlation coefficient for them is 0.6. Close

relationships between various categories of organized events demonstrate the

potential of the city and its well exploited opportunities to meet demand in the

“event industry”. It means, Łódź is one of the key cities that attract events of

different nature with development predispositions in this area.

Statistical data, however, do not convey the climate of the city and events that

shape its style. How the city is perceived is closely related with temporary events

and images in public space (Dymnicka 2013: 146). Łódź is famous for events that

have entered the calendar of key events and whose origins and potential derive from

its endogenous resources, such as human capital, tradition and identity, strong

institutions of culture, academic center, material structures, etc. (Table 4).

Industrial spaces, previously hermetic and closed up, through events re-enter the

urban tissue and acquire a new profile, they become open and public (universally

accessible). They become integral elements of the city and transform its
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physiognomy and morphology. They are places where meetings are held and where

activities are developed and concentrated also in the field of creative industries.

Among events that build up the city image we can find some inspired with

experiences of other cities and/or modeled after events from the neighborhood.

They develop dynamically in Łódź, which is confirmed by the scope of their impact

and repeatability. Many festivals are totally new initiatives that have been “approved”

by the city and are gaining in importance. The already mentioned Light Move

Festival can be an example of a universal event that could be held anywhere but

which acquires a new dimension in post-industrial spaces of Łódź. Within a short

time, the festival has become the showcase of the city, an initiative that has fostered

city identity, highlighted and enhanced advantages of the city and built relationships

and emotions not only amongst its residents. By its “embeddedness” in the local

community it has become its integral element. The same can be said about the

International Festival of Comics and Games organized since 1991 as the biggest

event of its type in Poland and in Central and Eastern Europe. City authorities,

however, seek big international projects, in which Łódź could be present in a wider

dimension and get recognition in Europe and in the world. Currently (2016), they

have launched application process to host International Expo in 2022, i.e., the so

called small Expo, which will surely stimulate the discussion about using mega-event

as a driving engine for post-industrial city development.

5 Conclusion

Leisure time activities are getting commercialized and they are being transformed

into orchestrated performances organized to entertain and please the participants

but also to bring profit to the organizers. Hence, a playful approach with ethnic and

cultural roots is increasingly often a mass phenomenon. Playful forms, once

Table 4 Selected events connected with Łódź industrial heritage

Event connected with industry and industrial

tradition

“Universal” event, which acquires specificity

from being organized in postindustrial space

– Ł�odź Design Festival—makes references to

the tradition of industrial design reflected

nowadays in operations of the creative sector

– Ł�odź Triennale—the oldest (1972), the larg-

est and the most prestigious exhibition in the

world that promotes modern art of fabrics

– International Contest for Young Clothes
Designers Golden Thread—makes references

to the tradition of textile industry, clothes

design, fashion, etc.

– Light. Move. Festival.—shows of light

installations, illuminations in urban space and

in post-industrial establishments

– Factory Owner Marathon—sports event

(marathon for various age groups) organized

in post-industrial space (nowadays Special

Economic Zone—Łódź Center), factory-

residential and housing complex

– Manufaktura’s Birthday—festival in

regenerated space and in industrial buildings

today used for shopping, services and enter-

tainment functions

Source: Own study
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attributed only to the elite, such as, e.g., golf, polo or tennis remain such only in

terms of finance not culture (Mokras-Grabowska 2015: 11). In the age of place

marketing development for cities, events that stimulate emotions are the key. The

counterbalance may come from place authenticity, sophisticated format of the event

based on endogenous potential, such as the space, premises, human creativity, or

tradition. Nevertheless, defining a city and building its potential based on architec-

ture, even original and authentic, is not enough in dynamic times. There is a need

for new resources, “energy” of impulses that could give new dimension to tradition

and history, highlighting its relevance for the development. Thus, huge role should

be played by public institutions, which co-develop cultural offer of the city, groups

of performers, urban activists, and culture industry strongly connected with the

creative sector.

In the case of Łódź, similarly to the textile industry, which in the past exerted an

impact upon the distribution of other municipal functions, “event industry” may

today importantly stimulate economic and social changes. From the point of view

of post-industrial cities and their future development, sectors of the “event indus-

try” should be profiled against the following criteria: target group, location and

concentration of event space, potential range of impact, embeddedness of the event

or residents engagement/involvement. Putting aside single, incidental, ad-hoc

events and thinking in terms of brand creation we may identify stages of “event

lifecycle” starting from “incubation”, through early development, growth stage,

necessary restructuring or modernization up to the decline stage. When we have

many events and competition, these elements must be monitored.

Our research demonstrated that “event industry” sector is a new and little

examined area from the perspective of city marketing. Statistics kept for a short

time are incomplete while the multiplicity and divergence of events and their

initiators produce the risk of dispersion of efforts and hamper synchronization

and effective management. The key challenge is how to skillfully “manage event

portfolio”, which should be embedded in the specificity of the place. On top of that,

a serious challenge for each city and region actively involved in marketing is to

strike a proper balance between small local and regional events and mega-events.

There is no single universal answer to the question.
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miasta. Łódzkie Towarzystwo Naukowe, Łódź, pp 116–168
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The Necessity for a Local Level of Gastronomic

Tourism Standardization: The Case

of Torino’s City Branding

Henk J. de Vries, Frank M. Go, and Sophie A. Alpe

Abstract This study investigates the role and opportunities of gastronomy within

the cultural re-branding of a city. Entrepreneurs and tourism authorities can empha-

size the uniqueness of local cuisine but the common offer by different companies

also requires alignment and standardization in order to define what they have in

common, to assure product and service quality, and to communicate the service

offer to potential customers. This creates a tension between standardization and

authenticity: both concepts seem to contradict each other but these are needed in

combination. This paradox is explored using the case of an alternative food network

in the Italian city Torino. Our findings show the potential of this combined approach

of authenticity and local standardization.

Keywords Tourism entrepreneurship • Cultural branding • Local gastronomy •

Standardization

1 Introduction

Academic attention for urban tourism1 pays little attention to the broader context in

which tourism creates benefits as well as challenges for urban host communities.

Apart from the benefits for companies as well as tourists, tourism brings problems

Earlier versions of this paper were presented at three conferences:

Standards: Boosting European Competitiveness of the European Academy for Standardisation

EURAS (Brussels, Belgium, 2013); Changing Asian Consumption Patterns and Emerging

Dilemmas: A New Research Agenda for the Next Practice in Tourism and Hospitality (Guangzhou,

China, 2013); Modelling Innovation Sustainability and Technologies (Carcavelos, Portugal, 2015).

1E.g. the workshop entitled “Integrating City Tourism(s) into the Urban Research Agenda, in L’
Aquila, Italy, 2015, organized as a follow up to the 3rd Global Summit on City Tourism organized

by the United Nations’ World Tourism Organization entitled “New Paradigms in City Tourism

Development”.
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such as cultural commodification and gentrification. Such issues have led to grow-

ing discontent with tourism in many cities in Europe and beyond, despite the

business advantages tourism brings. Paradoxically, sustainable differential advan-

tages in the worldwide economy are often embedded in local assets, including

knowledge, creativity, innovation and corporate-community collaborative initia-

tives. Another paradox is the emerging conviction that sustainable economic

growth depends increasingly on the Social Progress Imperative for creating a shared

language, gender equality and common goals. Public-private partnerships create

opportunities to maximize social progress and minimize discontent. So the chal-

lenge is how to overcome such paradoxes and to preserve or even strengthen local

authenticity while also benefiting from the efficiency and effectiveness of modern

business approaches, and to do this in a cooperation between local stakeholders.

Zeng et al. (2012) show that the paradox of authenticity and standardization can be

bridged at company level, this paper explores how to do that at the level of a local

community of companies and other stakeholders. We focus on developing common

standards for locally produced authentic food to support gastronomic tourism, and

take the case of the Italian city of Torino.

The paper is organized as follows. First, the literature review discusses the fields

that need to get interconnected: community-based tourism, city branding, authen-

ticity and standardization, and then highlights the combination of authenticity and

standardization in alternative food networks. Next, the research methodology is

presented. Then we present the empirical study on gastronomic tourism in Torino.

In the last section we discuss our findings.

2 Literature

2.1 Community-Based Tourism

The past 50 years show expansion of transnational corporations. Olins (1999)

suggests that TNCs and government entities have traded identities, i.e., they “are

taking on each other’s role”. This is a difficult context for those who seek produc-

tion and consumption at a small scale, and authenticity. Authentic geo-brands often

must “break away from the hegemonic grasp of tour operators and the oligopoly of

wealthy elites at the national level” (Timothy 2002, p. 150). This has spawned a

community-based tourism approach, which advocates a form of tourism that seeks

to leverage the contribution of a variety of tourist goods and services, including the

engagement of residents toward community goals thereby warranting public sup-

port (Murphy 1985, p. 37). Community-based tourism uses cultural heritage assets

to respond to the curiosity motives of recreational travellers. They can experience

recreation in different ways, encompassing active physical and/or passive elements.

Passive recreation tends to be dependent on the media (e.g. films, television,

magazines) and life-entertainment (e.g. concerts, theatre and stage productions).
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Active recreation increasingly involves travel for leisure purposes (e.g., learning a

language, sport and related leisure activities, gastronomy).

A community is an independent group of people that share values and institu-

tions (Brieger 2005) tied by mutual trust based on intense personal interactions

(Hayami 1997, p. 241). However, the multitude of stakeholders and stakes may

hinder common decision making in community-based tourism development

(Orbasli 2000). Insiders (residents and local entrepreneurs and the public sector)

and outsiders (international investors and business interests as well as tourists) may

compete for scarce local resources to meet their own interests (Go and Trunfio

2011). The challenge is how to align these interests to preserve the authentic

qualities over time. To achieve this, new forms of clustering and networked

partnership are needed (Vaňová et al. 2010) such as Regional Innovation Ecosys-

tems (Markula and Kune 2015). These broaden the role of enterprises, public sector,

citizens and universities towards participative innovation processes and experi-

ences, to yield multiple gains and insights in return. Place branding requires

involvement of stakeholders, both as service providers in the branding process

and as “brand ambassadors.” Participation of local people is especially important

because companies deliver the services and local residents impact the goodwill of

the place brand, contributing to competitive positioning and stakeholder satisfac-

tion (Freire 2009).

2.2 Rebranding Post-Industrial Cities

Tourists experience place encounters i.e., situations shaped by cultural and histor-

ical features, social and infrastructural contexts as well as the values and represen-

tations of political entities and projected images (Fan 2006; Govers et al. 2007). For

instance, many cities with an industrial past are currently engaged in a process of

repositioning their cultural identity and want to be perceived as creative by internal

and external stakeholders (Vanolo 2008). The identities of post-industrial cities are

often monolithic in nature: rooted in the success of a specific industry that tends to

yield homogeneity in economic, political and social arenas (Vanolo 2008;

Cannavale and Canestrino 2009). Rebranding such a post-industrial city is more

difficult than its corporate variant (e.g. an airline brand). This challenges the local

authorities to align the contributions of service providers to balance the assembly of

components like authenticity and hospitality that contribute to create a new profile

building on local values and intangible heritage.

Because the aim of an effective place brand is to help circulate its “products”

within the market place, it is necessary that it remains within the relational context

of functional similarity—standardization (Aronczyk 2008, p. 53). Therefore, the

elements of the tourism supply need to be in line with the needs of consumers, with

place branding efforts aimed at matching the demand and supply sides of the market

(Go 2005). In most local areas the tourism sector consists of a heterogeneous supply

of small and medium-sized enterprises, including transportation, attractions,
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restaurants and accommodation. However, the tourist demand is also heterogeneous

as tourists have different incomes, tastes, interests and attitudes. Accordingly, to

satisfy their needs, tourists are in search for a ‘product constellation’ (Go 2005),

i.e. a group of relevant suppliers capable of bundling their resources in a wider

network towards the joint creation of a value proposition which responds to the

(mass-)customized needs of a particular tourist profile. In this sense, territorial units

need to draw upon common associations of stakeholders (Fan 2006).

2.3 Authenticity

Due to the alleged alienation consumers suffer in modern society they are increas-

ingly in search of authentic places or travel experiences (Zeng et al. 2012).

Consequently, authenticity has become a powerful marketing and branding tool

in tourism. Authenticity should be rooted in a concept that is not solely the outcome

of a contemporaneous production line, but rather aligned to history and tradition

(Taylor 2001). A territorial unit’s identity is critical to the delivery of authentic

services and raises a dilemma with regard to the direction of causality of place

branding—does the identity of a city allow this city to claim a competitive position?

Or does the place branding process influence the city to shape its competitive place

brand identity? (Fan 2006). Go and Govers (2011) and Hankinson (2004) claim that

organic (authentic) images for cities with a history of industrial decline require

more than marketing communications, so that the assembly of a value proposition

reflects the identity of the destination. Moreover, Askegaard and Kjeldgaard (2007)

suggest that local authenticity does not always require traditional and historical

connotations. They claim that place branding practices that draw upon local cultural

capital offer potential to construct a local culture, which does not only refer to

nostalgic attributes, but also to the future and modernity.

2.4 Standardization

In tourism, transnational corporations (TNCs) have levered standardization to

establish and sustain consistent service quality and brand image, in an attempt to

outperform competitors unable to do so (Go and Ritchie 1990). The uniformity

brought about by McDonaldization (Ritzer 2012) is not appreciated by everybody,

many mobile, knowledgeable and value-oriented international tourists would prefer

more appealing alternatives (Weiermair and Steinhauser 2003). Martinez Badillo

(2008) suggests to use standardization for common branding of the specific local

touristic offer. This would be a combination of the national and global level of

standardization—local to describe unique characteristics, international to specify
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an internet platform accessable all over the world to present this touristic offer to

tourists.

In his seminal book Standardization—A New Discipline, Verman (1973) distin-

guishes five levels of standardization: the individual, company, association,

national and international level. In this list, the local level is missing. Currently,

the emphasis is on the international level—‘standards facilitate co-ordination and

co-operation on a global scale’ (Brunsson and Jacobsson 2000, p. 1). Most national

standard bodies advocate the importance of global standards. For example, the

German standardization strategy emphasizes: ‘German standardization has a

consistent international agenda. (. . .) Germany is at the forefront in bringing

future-oriented topics into standardization on a worldwide scale’ (DIN 2016).

Finally, Verman (1973) already signalled that associations had shifted their

geo-organizational perspective from the national to the global level. The American

Society for Testing and Materials, for instance, repositioned itself as ASTM

International. And NGOs challenge governments and industries to set their stan-

dards in a way that encompasses the global level (Peters et al. 2009).

Though the local level was not included in Verman’s (1973) dimensions of

standardization these were common in Europe during the Middle Ages when local

guilds set their own standards related to craftsmanship (Epstein 2008). Currently a

movement can be observed which resembles the Middle Ages, wherein smaller

territorial units retain an important role and render the concept of localization

increasingly relevant (Mateo and Seisdedos 2010; Go and Trunfio 2011). This

paper explores to what extent territorial units might apply a local level of standard-

ization to enhance their attractiveness by developing identities and market these in a

distinctive and sustainable manner (McKinsey Global Institute 2011) for compet-

itive advantage and simultaneously attempt to mitigate human feelings of anxiety

(Giddens 1991, pp. 38–39).

2.5 Alternative Food Networks

A form of combination of authenticity and standardization can already be observed

in Alternative Food Networks (AFNs). AFNs share four main characteristics: a

short distance between producers and consumers, small-sized farms, the existence

of localized purchasing venues, and a commitment to the environmental, economic

and social dimensions of production (Venn et al. 2006; Renting et al. 2003). They

emerge as a consequence of changing consumer behaviour, with increased

emphasis upon diversity and distinctiveness of food. Locally produced food offers

potential to enhance a destination’s attractiveness. An appropriate combination of

localization and globalization, including local, national, regional and global stan-

dards for food, food production and food consumption, can contribute to the

convergent development of an urban area, economically, socially and environmen-

tally, and also provide a theme for destination branding (Rand and Heath 2006).
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AFNs attach information and quality cues to products, allowing consumers to

make a value judgment in relation to their knowledge of the production method and

place (Renting et al. 2003; Venn et al. 2006). Transparent information in the form of

certificates may give consumers justified confidence in producers’ claims (de Vries

et al., 2010). It provides consumers with value-laden information, delivering them

the spatial-temporal link necessary to discern the indexical authenticity of a product

as described by Grayson and Martinec (2004). Consumers are therefore more

involved in AFNs, while in conventional food networks they largely remain passive

(Morgan and Murdoch 2000).

Extended AFNs make use of authenticity to deliver satisfactory consumer

experiences (Renting et al. 2003). Zeng et al. (2012) show that authenticity can

be combined with standardization to commoditize traditional produce and expand

market opportunities. Standards and certifications in AFNs allow for the differen-

tiation of given products from conventional equivalents, based on quality, processes

and place of production (Higgins et al. 2008). Arguably, standards become even

more stringent for AFNs, as delivery of superior quality and authenticity is crucial

to the survival of the network, under conditions of increasing regulatory and ethical

boundaries (Morgan and Murdoch 2000).

Standards and certifications for AFNs render benefits for both producers and

consumers but are also a cause of concern for AFNs. Smaller producers lack

resources to meet standards or may have difficulties to obtain certification

(de Vries et al. 2009; Higgins et al. 2008). Standardization has the potential to

deplete an expression of local identity, a key driver of authenticity (Zeng et al.

2012). This occurs, for example, when AFNs give in to the demands of powerful

value chain partners who apply standards and certification to raise competitiveness

aimed at serving shareholder interests as opposed to a sustainable business

approach which seeks to be accountable to stakeholder interests (Higgins et al.

2008).

2.6 Conclusions

In tourism, globalization and the resulting homogeneity have put into motion a

counter-movement of localization and authenticity. Localization benefits from the

economies of scale enabled by standardization. Standardization and authenticity

seem to be conflicting concepts but Zeng et al. (2012) argue that entrepreneurs may

use a combination of authenticity and standardization to meet customer wishes for

authenticity in a cost-effective way and expand their business. However, they do

not address the level of local host communities. First attempts can be observed to

have Alternative Food Networks that combine authenticity and standardization at a

local level. However, research insufficiently relates this to the broader context of

city branding. This paper aims to fill this gap.
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3 Methodology

The complex and contemporary nature of the subject justify explorative research

suing a case study design (Yin 1994; Kitchin and Tate 2000). The Italian city of

Torino was selected as a case, because its regeneration program seeks to improve its

urban image and the cultural sector’s capacity to raise tourism expenditures. Torino

is the capital of the Piedmont region known for its authentic food—this combina-

tion seems to be an opportunity. A gastronomic tourism approach then would seek

to pair the authenticity to local standards aimed at the preservation of local food

traditions and knowledge transfer which contributes to social progress within the

region and allows to better communicate the city’s offer to external people.

We need empirical data and use triangulation to obtain these: in-depth inter-

views as the primary source of information, combined with desk research. Second-

ary data collection took place one month prior to the interviews, allowing for a

greater degree of insight, related to the quality and completeness thereby reducing

risks (Malhotra and Birks 2007). We contacted 27 members of Torino’s gastronomy

sector via email for participation. Interviews could be arranged with 12 of them,

enough to reflect the heterogeneity of Torino’s gastronomic tourism system.

Included were the views of administrative bodies representing the local, provincial

and economic dimensions, as well as representatives of the gastronomy network.

All participants were provided with the same questions. Questions were first

developed, screened and approved in English, and subsequently translated in Italian

to limit information loss during the interview process. The questionnaire was

pre-tested among three stakeholders. Three interviews were face to face, the other

ones by phone. Furthermore, interviews were recorded, allowing for reliable tran-

scripts from which categories and data reduction processes could follow (Maimbo

and Pervan 2005). Interview time varied between 26 and 56 min (average 43 min).

Verbatim transcript length varied between 2254 and 5689 words (average 3662

words).

4 Case Study: Torino’s Slow Food Approach

4.1 Torino: Historical Ingredients for Creative City
Branding

Torino is located within the Piedmont province, in the northwest of Italy, and is the

country’s fourth largest city (Camera di Commercio di Torino 2011; Crisci and

Heins 2005). The city witnessed various “eras” (Fig. 1) each of which left their

specific legacy. For instance, the Roman (military) era is reflected in Torino’s urban
layout: a squared blueprint with two primary perpendicular roads (Visita Torino

2011a). The Risorgimento era left the city with a style of architecture, arts, urban

landscapes and rhetoric of the foregone monarchy manifest in the royal residences
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or the renowned Via Po’ (Visita Torino 2011b; Comoli 2012). Torino’s industrial
era leaves numerous unoccupied factories throughout the territory.

In addition, the city can be characterized by the notion of “high quality” derived

from the historical presence of the royal family and the city’s political importance:

examples are the refinement of high quality fabrics and tobacco, followed by the

engineering and automotive sectors (Palmucci and Visconti 2012).

Torino’s recent history (1900 onwards) is linked to the automotive sector as

headquarters of FIAT are in the city. Upon production peaks (1960–1970) the

factory employed a third of the city’s work force, and Torino became a “one

company” manufacturing city (Huxley 2010). The 1980s–1990s automotive crisis

led the city into a deep socio-economic crisis. Between 1990 and 2002, FIAT’s
Turin based production decreased from 60% to 30% of total production and resulted

in a social as well as an economic crisis for Turin, and a 20% increase in the
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unemployment rate (Colantino et al. 2014). Torino was forced to engage in a

process of deliberation regarding its future to overcome its manufacturing image

(Huxley 2010; Verri 2005). In response, public sector initiatives included the

launch in 1996 of the city’s first branding plan, a campaign for workforce diversi-

fication, the staging of the 2006 Winter Olympics, and the pursuit of a modern

creative city. Torino’s industry and its reputation have since diversified, specializ-

ing in innovative and high-tech knowledge sectors, providing alternative paths to

low-skilled employment (Huxley 2010).

4.2 Slow Food

Though Torino is the capital of the Piedmont province known for its Slow Food,

this food tradition has been distinct from the city’s rebranding efforts. The Slow

Food association was founded in 1986 by Carlo Petrini in Bra, Piedmont, as

Arcigola. It is considered an innovative and creative response to globalized food

systems (Simonetti 2012). The aim of the Slow Food association is to re-introduce

and safeguard the pleasures of authenticity and traditions of food, promoting

flavour uniqueness and quality (Simonetti 2012). Furthermore, the association

aims to re-educate consumers to the notion of gusto (taste), preserving agricultural

biodiversity and promoting a new model of alimentation, respectful of the environ-

ment and national identities.

Slow Food aims to re-generate and protect traditional food and wine produce by

recognizing those that meet the qualities of “buono, pulito e giusto” (good, clean

and fair). These are included in a list called “L’Arca del Gusto” (The Ark of Taste).
Listed products must be traditionally produced (authentic), tasting well

(re-education of taste) and be compatible with an economically and environmen-

tally sustainable system (fair trade). Through this selective process, Slow Food

singularizes food produce emphasizing distinctiveness (Lotti 2010). For Slow Food

to endorse and support a given product, the latter must adhere to a series of

standards. Here meat production serves as example to explain the selection criteria:

• The animal must belong to an autochthonous breed and be raised with respect to

the environment and animal life.

• Meat product derivatives must reflect the local gastronomy history as well as

good taste.
• The products and animals (in this case) are considered endangered (Lotti 2010).

Adherence to such criteria ensures that more general standards of quality,

authenticity and sustainability are met (Slow Food West Michigan 2012). Subse-

quently, the methods of production can be established: This process is conducted

differently for each product Slow Food supports. The SF association considers the

EU-wide standards that regulate food productions and hygiene as a source which

endangers conservation of agro-biodiversity (Lotti 2010). Therefore, the stringent

production standards that each participant in a Slow Food presidium must meet are
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designed in a collaborative process between producers and the SF association on an

individual basis, further emphasizing their products’ uniqueness. These standards

allow variation for each product in order to respect the notion of uniqueness,

respectfulness of traditions, tastiness, etc.

4.3 Analysis

Food is a pivotal aspect of any destination, being one of the four systemic aspects

that compose tourism experiences (Gnoth 2002). According to consumer studies

and travellers’ ratings, Torino’s gastronomy sector already scored (8.63) above

Italy’s national average (8.38) (Salamon 2008). Torino might take better integration

of the famous nearby Slow Food in its gastronomy sector as a spearhead. Further

emphasis may attract even more tourists and contributes to the preservation of

Piedmont’s traditions and gastronomic products (Lotti 2010). This helps to present

Torino with an opportunity to position itself as the place to be for the sustainable

production and consumption of authentic food.

So far, Torino’s branding efforts did not result in a set of attributes to construct

the city brand nor weights that show their relative importance (e.g. weights assigned

to the role of gastronomy). The city lacks an agreed-upon set of functional attributes

of authenticity. Laying down such attributes in a set of standards would allow to

assign labels to companies and their processes, products and services, and this

would create opportunities within the global competitive market to raise the value

of tourist experiences. It would facilitate Torino’s process of transforming from a

post-industrial city to a creative and high-quality city.

Such a transition is not easy. Our interviews reveal a lack of effective interaction

amongst SMEs in Torino. This hinders common place branding (Cannavale and

Canestrino 2009; Go and Govers 2011; Huxley 2010). However, the mass media

and social media harbour the potential for communicating and enforcing a local

brand identity. So the time may have come for stakeholders in Torino to overcome

their culture of self-made business and establish a partnership for city branding.

Quality is inherent to Torino’s reputation stretching to a number of sectors that

operate or have operated in the city:

• High quality textile factories—a legacy left by the royal family;

• A well-developed technological innovation sector (more than its expertise in car

manufacturing—Torino’s polytechnic university ranks first in Italy);

• A chocolatier sector, offering a high quality gastronomy product.

Therefore we think the notion of quality should be taken into account in the

city’s re-branding efforts and this may establish the bridge to the inclusion of Slow

Food in the positioning of the city. Of course, this choice must be endorsed by the

internal stakeholders so that a cohesive and organic image can emerge (Hankinson

2004; Go and Govers 2011), as opposed to relying primarily upon marketing and

communication efforts (Govers 2012) to drive branding efforts.
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To demonstrate quality of products and services, standards are needed: standards

to be able to compare local performance with performance elsewhere, and standards

to assure that the quality level is maintained and improved. Normally these would

be international standards but in case the products and services as such are typically

local, local standardization can establish and promote the level of quality. This

could provide a suitable option for Torino’s entrepreneurs to avoid the loss of the

distinguishable aspects of their products and the weakening of reputation of both

their firm and the city (Paniccia 2007).

The development of such local quality standards can build on the spirit of

excellence manifest in Torino’s tacit knowledge capabilities that are at the core

of “indigenous” production (Paniccia 2007). This tacit knowledge should be cod-

ified in local standards which allow for a degree of flexibility for contextual

differences as well as a transparency in the choice of methods. Then performance

standards are better than standards that prescribe solutions (CEN/CENELEC 2010;

De Vries 1998). Such standards help network partners to define criteria for their

processes, products and services and these allow them to monitor quality assurance.

Torino has potential not only for a retro-marketing approach, but more impor-

tantly to advance insight to what extent the city has adopted a shared language and

common goals and style. It should balance between serving the demands of the

international community and preserving and presenting the memories and place

associations from the past that the host city residents hold dear. Locally developed

standards would aid in the preservation of the traditional business-base, pivotal to

the development of a sustainable destination (Maheshawari et al. 2011).

Torino does not have to start from scratch. The guidelines developed by the Slow

Food association regarding e.g., autochthonous breeds, and valorization of Pied-

mont’s local produce have already yielded positive results for its agricultural

economies and rural communities (Paniccia 2007; Maheshawari et al. 2011). The

standards used for Slow Food’s processes have proven relevance for thousands of

local gastronomy entrepreneurs, administrative bodies and consumers around the

world.

In the development of local standards, the local community may make use of

international standards and guides. In particular ISO/IEC Guide 76:2008 ‘Devel-
opment of service standards—Recommendations for addressing consumer issues’
(COPOLCO 2008) can be of help: though designed with international standards in

mind, this guide can also be used for the systematic development of local stan-

dards—not only for the food but also for the restaurants.

The combination of the city branding process with the standardization process

links public sector initiatives with private and academic resources. It requires a

combination of marketing knowledge, standardization knowledge, strategic think-

ing and organizational changes leading to a common ground for coordinated

cooperation. The stakeholders should integrate technological, market and organi-

zational change within a city brand based on the functional attribute of quality that

spans across various sectors (Paniccia 2007). In order to enable such boundary

spanning knowledge processes, Torino must transform towards networked

The Necessity for a Local Level of Gastronomic Tourism Standardization: The. . . 215



collaborative partnerships upon which to define inter-network functional attributes

contributing to collaborative behaviour, upgrading competitiveness (Berg et al.

2008).

However, the city faces a problem. Our findings suggest that individualistic

behaviour and lack of ability to think at a strategic level hinders a collective

approach to branding, and impedes delivery of a coherent gastronomic tourist

experience. In another study Mertens (2011) also used standardization to explore

the feasibility of a partnership of bars and restaurants under a city brand umbrella

and reported similar problems: lack of strategic thinking and lack of cooperation

attitude, leading to sub-optimal results at both the city and the firm level.

To conclude, Torino reinvents itself as a culturally branded unit (European

Commission 2007; Gambarotta et al. 2004). However, this new Torino brand

identity can be further strengthened. The city leadership should rely on the com-

munity in order to manage the integration of technological, market and organiza-

tional change to accomplish a publicly engaged regeneration strategy for the city

and the surrounding region. Communities of practice get underway internally by

valorising new resources. The leadership must therefore be institutionalized so that

local partnerships feel empowered to respond promptly and effectively to changing

consumer demands and resource pressures, and to overcome individualistic behav-

iour of single players. Institutionalization enhances the chance of long-term conti-

nuity in ways that are valued and rewarded by the community.

5 Discussion and Conclusions

The case of Torino shows the potential of standardization to support place branding.

Place branding presupposes commonality and its essential characteristics may be

incorporated in standards. These can be performance standards specifying mini-

mum quality levels for process, product or service characteristics, test methods, and

standards to communicate these characteristics to external parties such as tourists.

In developing such local standards, international standards may be used, but the

typical local situation will necessitate either additions or modifications. Coopera-

tion is imperative to develop such local standards. In the ancient guilds, such

cooperation was institutionalized. Some local communities may already have

organizations that are prepared to develop such standards. However, the combina-

tion of knowledge and skills needed to develop and implement these standards may

require a knowledge-transfer framework, supported by a dedicated team based in a

dedicated center. Both formal education and professional education would be well

served to learn more about standards which are omnipresent in society while

professionals who serve the tourism sector need to learn how standards impact

their work, career and profession (de Vries 2014).

In the European context one may question whether the emergence of local

standards would hinder the single European market without barriers to trade

(Czaya 2007). This could in particular be the case if local products are being
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exported. However, this issue is manageable, using the European Union’s schemes

of geographical indications and traditional specialties, known as Protected Desig-

nation of Origin (PDO), Protected Geographical Indication (PGI), and Traditional

Specialities Guaranteed (TSG). Moreover, in the case of localization, services are

being delivered nearby, so there is no export and thus probably no conflict between

local standards for the service offering and international or European service

standards. Local standards would support the economic and cultural development

of cities and in this way support the development of Europe in the direction of

‘unity in diversity’ (Arts et al. 2003). This would be a welcome addition to the

ongoing unification, which increasingly causes irritation among European citizens

and undermines trust in the common European adventure. In a similar way, the

opportunities of combining authenticity and standardisation for the sake of sustain-

ability, cultural heritage and prosperity apply all over the world, as already exem-

plified in the studies on Chinese restaurants (Zeng et al. 2012) and tourism in

developing countries (Marinez Barbillo 2008).

This work contributes, first, to the standardization literature, which tends to

ignore the local level of standardization and with a few exceptions also fails to

relate to the concept of authenticity; second, to the tourism and hospitality literature

by linking city branding to standardization and addressing the authenticity versus

standardization issue. Our findings have managerial relevance for local entrepre-

neurs and tourism authorities who are capable of envisioning the potential of

applying a common branding standard. Moreover, our case also shows that thinking

in such a strategic way can be a challenge.
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Part IV

Scalable and Sustainable Information
and Communication Technologies

Humans and computers have been in close dialog, since the dawn of the com-

puting era. From the first attempts of natural communication using speech

(including automatic speech recognition—ASR and text to speech synthesis—

TTS) at the Bell Labs in the thirties, or of natural communication using graphical

primitives at MIT during the sixties, we have seen the emergence of the WIMP

(Windows, Icons, Menus, Pointer) paradigm of interaction in the early eighties,

making it possible for all of us to interact today with computer-mediated com-

munication apps and services via simple means. Today, we all adhere to the

proliferation of touch-based WIMP interfaces, popular in mobile devices such as

smartphones or tablets, whose worldwide penetration is increasing, not only in the

consumer space but also in the industry and the businesses in general. In addition

to WIMP-type of interaction, other more natural human–computer interaction

modalities are gaining interest and adoption, notably speech, and soon we will

witness the mainstream emergence of other modalities. Gaze (tracking both eyes

positions), human body motion and hands gesture, all derived from visual and

depth sensors (such as Kinect), thoughts evaluated from EEG—Electroencepha-

lography signals, or emotions computed from processing raw data obtained from

a plethora of biometric sensory devices (such as EMG—Electromyography,

ECG—Electrocardiography, EDA—Electrodermal Activity, visual and depth sen-

sors to capture facial expressions), are soon becoming the next step of human–

computer interaction technology.

Much in the same way, computer-mediated communication services have

evolved from simple text-based platforms, like Bulletin Board Systems, Internet

Relay Chat and e-mail, extremely popular during the eighties, to more complex,

multimedia-enabled services such as audio–video conferencing, instant messaging

and, more recently, social media services. Such services, facilitate today the social

interaction between humans, with the most popular service (Facebook), currently

having 1860 million daily active users on average (December 2016), were over

1149 million are daily active in mobility, and where approximately 87.5% of such

daily active users, are based in countries outside the US and Canada. This social



media interaction revolution has made it virtually possible for a person to reach

anyone, anywhere, anytime, with great ease. Such fast evolution has led to

increased interaction among people of all ages.

Ageing is another trend that deserves analysis. Europe, in particular, is ageing

fast as life expectancy is increasing and the birthrate is declining dramatically. In

2060, it is estimated that the number of seniors (citizens aged over 65 years) will

reach up to 30% in the European Union. One needs to acknowledge that that

demographic ageing is one of the most relevant events and conquests in the history

of mankind. As an answer to this matter of affairs, quite evident in the European

case but also prevalent in Japan, public R&D institutions from 22 European coun-

tries, have created the Ambient Assisted Living (AAL) Association, that owns and

manages the Active Assisted Living Programme (http://www.aal-europe.eu). This

programme funds collaborative R&D projects using innovative ICT, targeted at

creating better conditions of life for the older adults and allowing to overcome the

difficulties age brings to people, including promoting active aging at work,

foresting ageing well in the community and in the society, aiming at reducing the

impact of social exclusion observed with the elderly population and, finally,

facilitating ageing well at home and in the family. At the same time the AAL

programme intents to strengthen the industrial opportunities in Europe in the Health

and AAL sectors. Today, enabling technologies such as, mobile computing devices

(smartphones, tablets), Internet Of Things (IoT), multimodal human–computer

interfaces adopting universal design principles (design for all) and using natural

modalities, such as speech, body and hand gesture, touch, gaze, or even thoughts

and emotions, are extensively adopted in AAL projects and solutions.

This part of the book addresses some of these challenges and highlights the

importance of the adoption of ICT technologies by consumers, corporations and

business, with a focus on long term adoption.
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Impact of ICT Utilization on Innovations

and on Labor Productivity: Micro-level

Analysis for Poland

Lukasz Arendt and Wojciech Grabowski

Abstract This chapter studies the relationship between innovations, use of Infor-

mation and Communication Technologies and labor productivity in the Polish

enterprises. The research framework takes advantage of the Crepon–Duguet–

Mairesse (CDM) model and the new firm paradigm, which focuses on the

co-innovative productivity sources. Within this study, factors determining imple-

mentation of innovations (product, process-organizational and marketing) are iden-

tified and joint impact of innovations, ICT use and complementary factors on labor

productivity, are evaluated.

Estimation of the simultaneous discrete choice model revealed that there is

complementary relationship between ICT and all types of innovations. We also

showed that human capital positively influences product and marketing innova-

tions, while organizational readiness enhances product and process-organizational

innovations. These two types of innovations have positive impact on labor produc-

tivity in the Polish firms. The results confirm the mediating role of co-innovative

productivity sources - ICT alone do not enhance labor productivity, but we recorded

productivity gains if ICT were complemented by other mediating factors.
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1 Introduction

Information and Communication Technologies (ICT) are undoubtedly innovative

technologies—since development of the first microchip, we have seen a continuous

process of new inventions in the ICT industry: personal computers, world wide

web, cloud computing, or recently big data and the Internet of Things. It has been

argued, that the pace of ICT development is much faster in comparison with

previous groundbreaking technologies, like steam engine or electricity,1 and shall

ultimately lead to improved economic performance (at micro and macro-level)

measured by productivity. ICT is a general purpose technology (GPT)—it influ-

ences innovations and productivity in all sectors, not only in the ICT-producing

sector. The changes that ICT brings (or may bring) to companies encompass

delivering completely new products, reengineering business processes,

restructuring organization’s structure by flattening hierarchies and delegation of

responsibilities (Hempell et al. 2006). These changes have been perceived as so

profound, that the new concept—“new firm paradigm”—has been developed (Diaz-

Chao et al. 2015; Arvanitis et al. 2013).

The growing importance of ICT, and extensive research within the framework of

the new firm paradigm have led to booming interest in analyzing the joint link

between ICT, innovations, and productivity. This new, combined research frame-

work took advantage of two streams of research that were focusing either on the

relationship between ICT and productivity, or on the link between innovations and

productivity. The first stream of research was rooted in the analysis related to the

productivity paradox, that finally brought positive results and revealed ICT is

enhancing productivity and GDP growth. However, it appeared that ICT become

productive only if is supported by complementary factors2 (Brynjolfsson and Hitt

2003; Brynjolfsson 2005). The other stream of research, rooted in the

Schumpeterian concept of innovations, has been dealing for a long time with the

issue of the proper measurement of innovation. Traditionally, innovations were

measured through inputs—analyses were usually focused on R&D expenditures.

However, this method did not capture the effectiveness of innovative effort. The

other solution was to measure innovation’s output—in this approach patents were

usually used as a proxy for innovations. Nevertheless, also this framework is not

perfect, as patents capture only a part of innovative effort undertaken by companies

(Griffith et al. 2006). Moreover, Cainelli et al. (2006) found, that R&D expenditures

1To illustrate the unprecedented pace of ICT development we may quote the so-called Moore’s
Law, according to which the number of transistors that could be placed on a microprocessor is

doubling every 2 years (this prediction, which appeared to be true, was formulated by Gordon

Moore in 1965). To better understand how fast this development is taking place, Brynjolfsson and

Saunders (2010) presented the Moore’s Law in perspective of the aviation industry—it is a story of

a commercial flight from New York to Paris, which cost about 900 USD and lasted 7 h in 1978. If

the aviation industry has been developing according to Moore’s Law, the same flight in 2010

should cost about 1 penny and take not more than 1 s!
2In some research approaches innovations are treated as ICT complementarities.
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and patents are not appropriate measures of innovation activities in the service

sector. To overcome these issues, Crépon et al. (1998) have developed approach

(known as CDMmodel) which combines indicators measuring inputs and outcomes

of innovations and relation between them. The CDM model has been recently used

extensively for analyzing relationship between R&D, innovations and productivity.

Generally, it has been revealed that companies’ growth (including productivity) is

related more to the results of technological activities, than to inputs (measured by

investments in physical or ICT capital), which previously was a dominant belief. In

Europe, most of research studies in this area have been based on Community

Innovation Survey (CIS)—as a result analyses are limited mainly to product and

process innovations. However, more and more focus has been recently put on

marketing innovations (Stojcic and Hashi 2014), and new innovative models and

methods have been conceptualized. One of the newest approaches to innovations in

the European Union, strongly promoted by the European Commission, is the

paradigm of Open Innovation 2.0. It refers to the concept of melting pot in which

universities together with industry, government and consumers come up and realise

new innovative ideas (formally speaking, it is a quadruple-helix innovation

approach) (Curley and Salmelin 2013). On top of that, CDM model has been

extended in order to capture the impact of ICT on innovations and productivity

within one framework (Nguyen Thi and Martin 2011). Innovations and ICT are

usually perceived as complementary factors, thus decisions on investing in ICT and

introducing innovative solutions within enterprises are not exogenous, and shall

lead to the same result, which is increased productivity.

The research studies on the relationship between innovations, ICT and produc-

tivity have been focused primarily on highly-developed countries. Unfortunately,

such analyzes in emerging economies are scarce (Aboal and Tacsir 2015), and

undoubtedly there is a need for more detailed insight on this issue in countries

which are innovations and ICT followers, but they are heading (to some extent) the

development paths of technology leaders. This chapter elaborates on the interac-

tions between innovations, use of Information and Communication Technology,

and labor productivity in Poland—a post-communist country from the Central and

Easter European region, that is usually classified as a developing economy. Poland

has undergone remarkable transition from the centrally-planned to market economy

since the beginning of 1990s, and joined European Union in 2004. In spite of

dynamic structural changes and economic growth (even during the last world crisis)

productivity, as well as innovation capability are still below average levels of

developed economies.

This research study is based on firm-level data collected within a survey carried

out in the Polish companies in the first half of 2015. We believe, that in order to

assess the joint impact of innovations and ICT on company’s labor productivity,
different types of innovations, different factors enhancing productivity, as well as

joint ICT-innovations activities should be taken into account. To capture these

elements, we developed research approach that combines augmented form of the

CDM model (Polder et al. 2009; Hall et al. 2012) and the “new firm paradigm”

concept. We refer to the types of innovations defined in the Oslo Manual (2005),

however in the econometric modelling we aggregated process and organizational
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innovations into one innovation category. We also paid a lot of attention to the role

of ICT complementarities as for better understanding of ICT diffusion effects,

taking into account the fact, that organizational change may be treated as an

organizational innovation.

The goal of this study is to identify factors which determine introduction of

different types of innovations, and to evaluate the joint impact of innovations, ICT

use and complementary factors on labor productivity in Polish companies. The

chapter is organized as follows. The next section presents literature review on

interactions between innovations, Information and Communication Technologies

and productivity. Next, a statistical overview of sources of GDP growth, labor

productivity, innovation system and innovativeness in Poland is depicted. Descrip-

tion of data, modelling approach and the results of estimation is then discussed. The

final section elaborates on concluding remarks.

2 Literature Review

At the beginning of the ICT-driven information revolution it was a common belief

that ICT will ultimately enhance economic growth and productivity. Unfortunately,

research studies until mid 1990s did not find positive relationship between ICT and

productivity. The US data in the early 1970s (beginning of the ICT revolution)

showed a downshift in TFP growth, which lead to the well-known statement

expressed by Solow (1987) “You can see the computer age everywhere but in the
productivity statistics” launching a bulk of research studies on the productivity

paradox. At some point it became evident, that relationship between ICT and

productivity is not straightforward, and usually ICT investments must be

complemented by additional investments/changes in the area of human capital,

organizational change or innovation, to reap the ICT-related benefits (Pilat 2006).

This refers to the two types of effects, which Information and Communication

Technologies, through technical progress channel, generate in relation to GDP and

productivity growth (Jung and Mercenier 2014). The so called first-order effect

captures the impact of investments in ICT infrastructure (hardware and software)

on the stock of capital. The growth of ICT-capital, ceteris paribus, shall positively

influence the GDP growth. The second-order effect is a result of complementary

changes that are induced by ICT investments—these complementarities affect

Total Factor Productivity (TFP), and as a consequence—productivity and economic

growth.

ICT-driven organizational change (workplace innovation) has become the most

popular explanation of the productivity paradox.3 The conceptual models explaining

3The other explanations emphasize the measurement issues, problems of lags, redistribution and

dissipation of profits, and mismanagement of ICT (Brynjolfsson and Saunders 2010; Yang and

Brynjolfsson 2001; David 2002).
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interactions between ICT and company’s productivity may be found in Freeman and

Lazear (1995) or Milgrom and Roberts (1990). Freeman and Lazear (1995) argued

that providing more decision-making power to employees in management and

production processes (up to the socially optimal level) in exchange for higher

share of rents, brings more profits to companies. Milgrom and Roberts, in their

more influential paper, put more focus on synergy effects related to introduction of

the whole system of complementary solutions leading to increasing productivity

(Black and Lynch 2004). Since late 1990s many research studies have confirmed the

positive relationship between ICT and productivity, firstly in highly-developed

countries (Jorgenson and Stiroh 2000; Oliner and Sichel 2000; Stiroh 2002), and

then in emerging economies (Van Ark and Piatkowski 2004; Dimelis and

Papaioannou 2010; Jorgenson and Vu 2010).4 However, it appeared, that research

results are volatile to the level of analysis—Cardona et al. (2013) found that while

macro and mezo-level studies showed differences between European countries and

the US (favorable to US), micro-level data suggested no significant differences

amongst countries, as far as ICT and productivity was taken into account.

The relationship between a company’s innovativeness and productivity is also

not straightforward. In the classical approach, Schumpeter (1994) perceived inno-

vation as a tool which shall make firm more competitive. However, the aim of each

company operating on the competitive market is to maximize profit—thus innova-

tion does not necessarily mean higher productivity, at least at the firm level.

Nevertheless, Schumpeter argued that innovation coincides with creative destruc-

tion, which enhances productivity growth.

Cainelli et al. (2006) discussed three types of mechanisms describing relation-

ship between innovations and economic performance of a company. The first two

mechanisms (encompassing three theoretical approaches which they labeled

Schumpeterian I, Schumpeterian II, and Schmooklerian) assume one-way relation-

ship between innovation and economic performance, while the third one is of

dynamic nature, where this relationship operates in two ways—innovations and

economic performance are reinforcing themselves.

Recently, a framework presented by Crépon et al. (1998)—the CDM model—

has become the most popular method to test empirically interactions between

innovations and productivity at the firm level in different national contexts5

(Goya et al. 2013). The CDM model shifted the focus to output definition of

innovation activities, and it has been argued to be a major improvement comparing

to the extended Cobb-Douglas production function approach, which dominated

previously (Mohnen and Hall 2013). In the CDM framework three stages of the

4For the comprehensive literature review on productivity paradox see (Pilat 2006; Cardona et al.

2013).
5Szczygielski and Grabowski (2014) analyzed interactions between innovation strategies and

productivity in Polish companies. They found negative relation between innovation performance

and productivity in the cluster of firms introducing marketing innovations, while in the case of

firms adopting innovations, introducing process innovations and market-oriented innovations,

positive relationship was reported.
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innovation activities are analyzed: allocation of resources to R&D activities,

delivery of the innovation outcomes, and translating innovation outcomes into

firms’ productivity. Thus, the R&D effort is transmitted to productivity through

technological outputs—innovations. Research studies based on the CDM frame-

work provided many examples of positive relationship between innovations and

company’s performance. Mohnen and Hall (2013) argued, that all types of innova-

tions, as defined in the Oslo Manual, translate into better productivity performance,

and emphasized existence of complementary relationship between these types of

innovations, pointing out that it is difficult to describe the exact processes behind

this complementarity phenomenon. However, in some cases positive link between

innovations and productivity was valid only with respect to process innovations in

some countries, while for other economies it applies only to product innovations

(Hall et al. 2010; Bertschek et al. 2010; Griffith et al. 2006). It was also showed, that

R&D generate indirect (spillover) effects, which is a similar observation to the one

broadly discussed in the literature on the ICT-driven productivity and organiza-

tional change.

The classical CDM model has been modified to test some additional proposi-

tions. Huergo and Moreno (2011) adapted CDM approach in order to analyze the

influence of persistence of decisions of R&D investments and production of

innovations on productivity of Spanish companies. They proved that the state

dependence in technological inputs and outputs influence current innovations, and

thus the omission of this persistence may lead to overestimation of innovations

impact on productivity in the short run. At the same time, it appeared that innova-

tion activities have long-run effects on productivity. Unlike many others studies

based on CDM approach, Huergo and Moreno (2011) results did not confirm

positive impact of product innovations on productivity (TFP growth).6

Another stream of modifications in the classical CDM framework has been

focused on accommodating the effects of ICT—in this approach ICT is incorpo-

rated into the model as an innovation input. The extended CDM framework

includes the three-step analysis: assessment of the determinants of innovation

input—R&D and ICT simultaneously; impact of R&D intensity and ICT use on

innovation outcomes; and finally influence of innovation outputs on labor produc-

tivity. The work of Polder et al. (2009) is considered to be one of the first that

combines, in the empirical study, two literature streams on R&D driven technolog-

ical innovation and non-technological innovation complemented by ICT (Nguyen

Thi and Martin 2011).

This and other developments gave a basis to studies on joint impact of innovations

and ICT on productivity, and interactions between innovations and ICT. And it

appeared to be a challenging task, as interactions between different elements of

the analyzed system seem to be even more complicated. Kleis et al. (2012) distin-

guished three main channels through which ICT influences company’s innovations.

6However, in most cases the relationship between product and process innovations, and labor

productivity was analyzed. This shows, that the choice of productivity measure may influence the

results.
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In the first one ICT improve management of knowledge that is necessary to create

innovations. In the second one, ICT is perceived as a tool enabling more efficient

cooperation with external partners. In the third one, ICT directly contribute to

innovation processes by playing a supportive role in generating new ideas, designing

new products, and finally in delivering these products to the market. Quite similar

approach may be found in Gago and Rubalcaba (2007), who argued, that ICT plays

an important role as a driver of innovations in services, especially if innovation is

based on a new ways of client-provider cooperation or more advanced use of

business services.7 In their approach ICT play the following roles as for enhancing

innovations: it acts as a driver (in ICT related services and processes), a facilitator

(e.g. usually in case of distant provision of services—outsourcing, offshoring), and

an agent, in case of use of innovative ICT-oriented services. Thus, innovations and

ICT are usually treated as complementary factors that interact with each other. ICT

provides efficiency gains through reduction of transaction costs, improvement of

business processes, facilitating coordination and increasing diversification

(Koellinger 2005). It is a General Purpose Technology, so it provides platform for

product and process innovations and creates spillover effects based on external R&D

effort (Gretton et al. 2004). ICT also enables closer link between businesses,

suppliers, customers, competitors and other partners (Spiezia 2011).

Hempell et al. (2006) used extended production function approach to analyze

relationship between ICT and innovations (treating innovations and ICT as com-

plementarities) in Germany and the Netherlands. The results showed, that ICT

capital has positive impact on labor productivity, being more productive if

complemented by innovational efforts (thus the complementarity between ICT

and innovations was proved). Interestingly, they found direct and positive influence

of product and process innovations on TFP in Germany, but not in the Netherlands.

Moreover, it appeared, that continuous innovation effort brings better effects as for

productivity, than innovating occasionally. Cainelli et al. (2006) found, that invest-

ments in ICT, treated as innovation activities, have positive impact on productivity

and there is self-reinforcing mechanism between innovations and productivity in

place in the service sector. It appeared, that ICT investments played crucial role in

explaining the link between innovations and productivity, while the role R&D was

much weaker. Edquist and Henrekson (2016) analyzed effects of R&D and ICT on

TFP using Swedish industry-level data. They found that R&D influences TFP

immediately, exhibiting short-run spillover effects between sectors, while impact

of ICT on TFP becomes significant with delay of 7–8 years and requires comple-

mentary changes to make ICT investments productive. This result is in line with the

“lag” and “ICT complementarities” hypothesis discussed in the productivity para-

dox literature. It also shows that companies should balance their involvement in

different type of investments, to secure the base for productivity growth both in the

short and long run.

7Their analysis covered service companies in the Madrid area. They emphasized, that impact of

ICT (as a GPT) is much greater than just the pure effect of capital input related to ICT investment,

because ICT facilitate complementary innovations.
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However, Diaz-Chao et al. (2015) analyzing data from SMEs based in the

province of Girona (Spain), argued that co-innovation sources of company perfor-

mance (defined within a new firm paradigm), did not affect labor productivity,

which may mean that the relationship between ICT, innovations and productivity

are weaker in smaller firms than in the large ones. Relationship between factors

defining “new firm paradigm” and innovations in Swiss and Greek companies was

analyzed by Arvanitis et al. (2013). They found that ICT had positive impact on

process innovations and R&D activity in Swiss companies, while in Greek firms

ICT affected product and process innovations but not R&D activity. However, in

both countries new organizational changes (e.g. team work, job rotation, and to

some extent decision decentralization) positively affected innovations. Noticeable

differences were reported in case of human capital—in the Swiss companies human

capital enhanced product innovation and R&D activity, while in Greece it did not

play any role as for innovations.

Studies based on the extended CDM framework also reported generally positive

relationship between ICT, innovations and firm’s productivity. The previously men-

tioned work of Polder et al. (2009), which focused on product, process and organi-

zational innovations in the Netherland’s companies, found that R&D affected

product innovation in manufacturing firms, while ICT investments and its use had

positive impact on all types of innovations mainly in the service sector. Their

analysis also revealed that product and process innovations affect TFP only when

they are performed together with organizational innovation. Nguyen Thi and Martin

(2011) research study for Luxembourg manufacturing and services companies

showed that not all investments in ICT translates into improvement of innovative

performance, while better organizational arrangements, conditional to ICT, led to

increase of labor productivity. Hall et al. (2012), who analyzed Italian companies,

argued that while both R&D and ICT had positive impact on innovation and

productivity, R&D was more important for innovation, while ICT investments

were essential for productivity. The example of research study in emerging economy,

based on augmented CDM model, is work of Aboal and Tacsir (2015). They used

data from Uruguay companies to point out that productivity in the service sector is

positively influenced by investments in ICT and other types of innovation activities,

while in the manufacturing sector only ICT affects productivity. Moreover, they

proved that ICT investments are subject to the economy of scale—which explains

higher intensity of investment activities in large (especially foreign) companies.

3 ICT, Innovations and Productivity in Poland: General

Overview

After severe economic slowdown in the first half of 1990s, which was a result of

transition from centrally-planned to market economy, Poland has recovered and

became one of the best performing countries in the group of post-communist

232 L. Arendt and W. Grabowski



economies, which joined European Union in and after 2004. Since 1995 Polish

economy has noted significant GDP growth—noticeably higher that in the CEE and

EU-15 countries (Table 1).8 Labor quality grew slower in Poland than in CEE and

EU-15 region. However, having this in mind, it should be stressed that contribution

of labor quality to GDP growth was relatively high in Poland.

Employment growth and contribution of the labor quantity to economic growth

in Poland was below EU-15 level, but positive, while average results for the CEE

region were negative in both cases (Table 1).

CEE countries (including Poland) noted higher growth of capital in comparison

with EU-15, especially in case of ICT-capital (rate of growth of ICT-capital in

Poland was twice as high as in EU-15 countries). This leads to two important

conclusions. The first one—CEE region focused on capital-deepening activities

trying to rebuilt a solid base for economic growth. The other one—economic agents

(in private and public sector) understood the importance of ICT-capital, and, as

there has been a gap in ICT infrastructure between CEE and more developed

countries, they tried to catch up by investing in the ICT infrastructure.

This commitment brought positive results in the form of contribution of both

types of capital to GDP growth in the CEE region. But more importantly, it created

spillover effects measured by TFP growth, which revealed mainly in Poland, and to

a lesser extent, in other CEE countries. Contribution of TFP accounted for 47% of

GDP growth in Poland and 30% in the CEE region, while for EU-15 it was

non-existent. TFP captures innovativeness and ICT-driven spillover effects—

unfortunately, this data does not allow for assessment which effect—related to

ICT or innovations—had bigger impact on creating spillover effect in CEE region,

including Poland. However, as the innovativeness of the Polish economy is rela-

tively low, it may be argued, that ICT and ICT-complementary factors have played

Table 1 Growth rates in Poland, CEE region and EU-15 countries (1995–2014)

Growth ratea Contribution of production factors to GDP growth

PL CEE

EU-

15 PL CEE

EU-

15

GDP 4.10 2.86 1.92 Labor quality 0.17 0.26 0.26

Labor quality 0.28 0.44 0.41 Labor quantity 0.23 �0.24 0.41

Labor quantity 0.42 �0.34 0.66 ICT capital services 0.71 0.92 0.54

ICT capital 23.6 19.2 11.6 Non-ICT capital services 1.15 1.15 0.76

Non-ICT

capital

3.16 3.13 2.24 TFP growth 1.94 0.86 0.00

Source: Own calculations based on the Total Economy Database. Average for 1995–2014
aLog change

8CEE region and EU-15 countries are used as a point of reference. CEE region does not include

Estonia, Latvia, Lithuania and Croatia as for discussion on the sources of GDP growth due to a lack

of data on ICT capital in the Conference Board 2015 database.
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crucial role in enhancing economic performance in Poland since 1995, even if

Poland has not acquired technological advantage in the area of ICT.9

The national innovation system in Poland is of the catching-up type (Weresa 2012),

and innovations’ performance does not reflect the success of the Polish economy.

Poland is categorized as a moderate innovator in the EU region,10 with relatively

minor fluctuations (in absolute and relative terms) between 2010 and 201611 (Fig. 1).

There were only three countries in the European Union in 2016 (Bulgaria, Croatia and

Romania), which results were worse than the Polish score. Detailed analysis of

Summary Innovation Index depicts rather miserable picture of Poland’s performance.

It was below EU-28 average in all dimensions of SII (EIS 2017).

Also OECD review on key trends in Science, Technology and Innovation (STI)

policies reveals relatively poor innovation’s performance in Poland (OECD 2014).

Polish results were below median for OECD countries for 18 out of 22 indicators.

One of main weaknesses of the Polish innovation system in 2007–2014 was

insufficient innovative activity in the business sector—private spending on R&D

accounted for less than 1/20 of OECD median. Development of electronic commu-

nication (measured by the number of mobile broadband users per inhabitant and

internet network density per capita) and high internationalization of patenting

activity (number of joint patent applications with inventors from abroad was far

above the OECD median) were pointed out as the only strengths.
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0.24
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Fig. 1 Summary Innovation Index in Poland (2010–2016). Source: Based on (EIS 2017, p 90)

9Even though Revealed Technological Advantage (RTA) in ICT increased in 2009–2011, it was

still below OECD median and reference RTA value.
10According to Summary Innovation Index (SII) methodology, which is based, since 2017, on

27 indicators grouped within 10 dimensions.
11Polish performance relative to EU average varied between 55% in 2016 and 59% in 2012 and

2014, which supports Weresa’s argument, that no convergence process has been in motion.
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This poor innovation potential on macro level resulted, to large extent, from the

approach to innovation policy that was in place during the times of centrally-

planned economy system in Poland. There was no support to private entrepreneurs

to invest in innovation activities, intellectual protection rights were underdeveloped

and not working sufficiently, and innovation effort was administered centrally, thus

focusing on selected sectors of the economy (Klonowski 2011).

Relatively weak macro-base of innovation system in Poland translates into

innovation activities at the firm level. In 2012–2014 innovative companies com-

prised 17.5% of all enterprises in the manufacturing industry and 11.4% in the

service industry. Innovations were introduced mainly in large companies, operating

in the basic pharmaceutical products, and in the insurance, reinsurance and pension

funding divisions. The most popular were the process (introduced by 12.9%

industrial firms and 8.4% service companies), and product innovations (11.7%

and 6.8% respectively), followed by organizational (8.4% and 9.7% respectively)

and marketing (7.6% and 7.9% respectively) innovations (CSO 2015).

Growth theory literature argues, that capital deepening and improvement in labor

quality should enhance labor productivity—indeed, data shows significant improve-

ment of GDP per person employed between 1995 and 2015 (Fig. 2). In this period labor

productivity in UE-15 was much higher than in CEE countries, however this gap has

been decreasing—in 1995 it reached 46,480 USD, while in 2015 it was 35,091 USD

(as for Poland this gap amounted to 46,336 USD and 30,988 USD respectively).

It was a result of much faster increase of GDP per person employed in the CEE

region (84% growth between 1995 and 2015—in Poland: 96%), than in EU-15

(19%). There is no doubt, that labor productivity growth in Poland and other CEE

countries was driven to large extent by increasing stock of ICT-capital, more

intensive use of ICT, as well as innovation activities undertaken by companies.

Of course, we have to bear in mind that labor productivity gains in Polish compa-

nies are also linked to the process of massification of higher education, which

translated into generally higher level of educational attainment (and better quality

of human capital) of available workforce. This has direct effect on productivity, but
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updated 2011 PPPs). Source: Total Economy Database
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may also be perceived as a factor enhancing probability of carrying out R&D

activities and innovativeness, as companies may be inclined to invest in R&D to

reach long-term productivity gains, taking into account the persistence hypothesis

(Huergo and Moreno 2011).

Interestingly, GDP per person employed in Poland and CEE region followed

similar path for many years, but since 2009 Polish labor productivity has outrun the

CEE level. Nevertheless, in 2015 it amounted to only 67% of EU-15 average.

4 Data and Methodology

Data for the analysis of relationship between innovations, ICT and labor productivity

was collected within the PAPI survey of 1000 Polish companies. Interviews were

conducted in the first half of 2015 in the framework of the research project “Impact of

Information and Communication Technologies on productivity—macro and micro

analysis”. Respondents covered the representatives of management personnel. The

survey was administered to a representative sample of Polish enterprises that use ICT.

The sample was stratified by company size (small, medium and large entities), sector

(manufacturing, services), and region (NUTS II) (Table 2).

The sample was dominated by private-owned companies which operated mainly

in the service and manufacturing industries, and some of them covered both

sectors12 (Table 2). The share or agriculture-based businesses was extremely

small, and thus irrelevant for further analysis in the sectoral dimension. Like in

all developed and emerging economies, majority of firms were classified as Small

and Medium-sized Enterprises (SMEs), with total employment below 250 persons.

Within SMEs, micro enterprises constituted the highest number of companies. And

even though the median employment reached 20 persons, which just confirms that

many firms were rather small businesses, large number of enterprises operated on

the international markets and only 13% declared local markets coverage. It means

that not only large Polish companies enter international (global) markets, looking

for new customers and trying to adapt to global competitive game.

Unsurprisingly, managers were (on average) better educated than the line workers,

however there was a minor share of companies in which most of management did not

possess even secondary education. Mean gross salary, which captured the labor

productivity in the surveyed enterprises, accounted for 2856 PLN and was lower

than average salary in the Polish economy in 2015 (3900 PLN). Most companies

offered wages between 1750 PLN (minimum wage) and 3000 PLN. There were

businesses that offered salaries below the minimumwage level, which would indicate

a relatively large share of part-time employment in these enterprises (Table 2).

Griffith et al. (2006) argued that all companies make, to some extent, innovative

effort, but below a certain threshold they are incapable of measuring this effort and

12As a result, total share of companies by type of business is higher than 100.
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report on it. In other words, innovations’ occurrence is a matter of definition used to

describe the innovation activities. Moreover, it should also be taken into account, that

companies and managers may perceive the innovation effort and its results differently

(the same solution in one company may be perceived as innovation, while in the other

enterprise it will be seen as a typical procedure—company size seems to be important

determinant in this case). In our study the innovative effort (innovation capacity) was

measured on the basis of objective (existence of R&D department in a company) and

subjective assessment of innovation performance by the managers.

Less than ¼ of surveyed businesses had internal R&D department. However,

almost 40% of managers reported, that their companies introduced solutions that

might be perceived as innovative ones within previous 24 months (Table 3). To

understand better the interactions between innovations, ICT and labor productivity

we referred to the classification of innovations in the Oslo Manual (2005), however

we introduced one modification. Oslo Manual (2005) defines process innovation as

implementation of new or significantly improved production or delivery method,

while organizational innovation encompasses implementation of new organizational

method in the firm’s business practices, workplace organization or external relations.
Both types of innovations are aimed at reducing costs (production, transaction or

delivery costs), and thus increasing productivity (although organizational innova-

tions are supposed to have bigger influence on labor productivity, also process

innovations play important role in this area). Because of these similarities, it was

decided to combine these two types of innovations into one variable (labeled

“process-organizational innovations”), and then to use this variable in the econo-

metric analysis. Surveyed companies introduced mainly product, and process-

organizational innovations. Marketing innovations were less popular (Table 3).

Table 2 Descriptive statistics—company characteristics

Size Mean: 165; Median: 20; Micro: 41.0%; Small: 18.7%;

Medium: 21.9%; Large: 18.4%

Ownership Private: 94.9%; State-owned: 5.1%

Sector Agriculture: 0.3%, Manufacturing industry:

26.6%; Service industry: 79.8%a

Market coverage Local: 13%; Regional: 18.4%;

National: 28.8%; International: 39.8%

Education attainment—management Majority with university degree: 74.4%

Majority with secondary education: 24.2%

Majority below secondary education: 1.4%

Education attainment—workers Majority with university degree: 25.9%

Majority with secondary education: 58.7%

Majority below secondary education: 15.4%

Average gross salary (in PLN) Mean: 2856; Median: 2520;

�1750b: 9.4%; (3000–4000): 22.8%;

(1750–3000): 53.2%; �4000: 14.6%;
aAs some companies operated both in manufacturing and service industries, total share is higher

than 100
bMinimum salary in Poland in 2015
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These results differ from the one reported by the Polish Central Statistical Office,

however it may be explained by the fact that sample in our survey covered only these

companies which take advantage of Information and Communication Technologies.

ICT utilization was assessed by two variables: access to computers and the type of

utilized software.

Interviews were conducted only in these companies that used ICT in at least two

out of nine following business processes: office management, accountancy, HR

management, supply management, production management, CRM software, ERP

software, CAD/CAM systems, and CNC systems. By this procedure enterprises

which did not use ICT at all or used it in very limited way (that could not lead to

organizational change, and thus productivity increase), were excluded from the

analysis. The variable UICT, which is scaled between 0 and 1, depending on the

number of business processes supported by ICT, was constructed for the purpose of

econometric modelling.13

Majority of companies took advantage of ICT in three or four types of business

processes. Only small percentage of firms used ICT in more than five types of

processes. However, it should be stressed, that ICT investment activity was quite

high—around half of companies invested in ICT within previous 24 months. This

supports the conclusions stemming from analysis of sources of GDP growth

Table 3 Innovations, ICT use and organizational change capacity

Innovations: 38.6% Product: 27.8% (72%); Process-organizational 25.1%

(65%); Marketing: 16.1% (41.6%)a

Role of ICT for introducing

innovations

Impossible without ICT: 22.6%; Difficult without ICT:

36.2%; ICT as enabling factor: 30.8%; ICT was not

important: 8.7%; Hard to say: 1.7%

ICT use—UICT variable 0: 6.4%; 1/7: 34.0%; 2/7: 20.9%; 3/7: 14.4%; 4/7: 7.3%;

5/7: 6.0%; 6/7: 4.1%; 1: 6.9%

Employees’ participation in

changes within enterprise

Always: 8.3%; Very often: 21.2%; Often: 33.7%; Rarely:

21.2%; Very rarely: 9.9%; Never: 5.7%

Flexible working time

arrangements

Always: 7.5%; Very often: 21.7%; Often: 29.9%; Rarely:

19.4%; Very rarely: 13.5%; Never: 8.0%

Employees’ ICT/digital skills High: 49.6%; Satisfactory: 48.5%; Low: 1.9%

Candidates’ ICT/digital skills All candidates: 28.1%; Most candidates: 55.9%;

Some: 13.9%; Almost none: 2.1%

R&D Department: 23.0% Investing in ICT in last 24 months: 50.2%

Motivation pay system—managers: 57.3%

Motivation pay system—line workers: 62.3%

Development of employees’ teams: 40.4%
aCompanies might point out many types of innovations, that were implemented. Data in paren-

theses shows the percentage of enterprises introducing selected types of innovations in the group

of businesses which implemented any innovation

13The variable takes on value 0 if two business processes are supported by ICT, 1/7 if three

processes are support, 2/7 in the case of supporting four business processes, etc.
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presented in the previous section of the chapter. It also seems that ICT is perceived

by managers as important (complementary) factor in the processes of implementa-

tion of innovations (Table 3).

Readiness to organizational change (a co-innovative source of productivity

within a new firm paradigm) seems to be relatively high in Polish companies.

Employees’ teams are created relatively often. Moreover, in many enterprises

employees participate actively in implementation of new solutions, and use flexible

time arrangements. Interestingly, motivation pay systems were reported to be more

common in the group of line workers than managers. ICT-related needs are also

important in the human resources management processes—lot of emphasis is put on

digital skills in the recruitment phase, which translates into attracting highly

qualified human capital (thus employees’ ICT skills are assessed as more than

satisfactory) (Table 3).

5 Results and Discussion

Since the survey does not contain financial data information (this kind of data is

sensitive and Polish managers are usually not willing to share such information

within survey-type studies) it was not possible to use the CDM model to assess the

impact of different types of innovations and ICT utilization on productivity in the

Polish companies. Therefore, the parameters of the simultaneous discrete choice

model was estimated, which put an emphasis on the role of co-innovative produc-

tivity sources as for productivity gains (Fig. 3).

In the first step, parameters of the multivariate probit model were estimated in

order to identify determinants of companies’ innovativeness. It was expected, that
propensity of a firm to innovate shall depend on such factors like possession of own

Company’s 
characteristics

Company’s 
productivity

Innovation’s performance:

Product
Process and 
organizational
Marketing

ICT

Co-innovative 
productivity sources

Fig. 3 Relations between innovations, ICT and productivity
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Research and Development department (which is dependent on the size of a firm),

quality of human capital, innovation-friendly environment within a company, and

ICT investments. In the next step, parameters of classical linear regression model

were estimated to explain productivity as a function of innovations, ICT use and

introduction of complementary factors.

We distinguish three types of innovations (product, process-organizational, and

marketing). The rationale for combining process innovations and organizational

innovations was presented in the previous section. There is no doubt, they should

positively influence company’s productivity. Product innovations result from using

new knowledge or technologies or implementation of new combination of these

technologies and knowledge. So it also should have positive impact on labor

productivity while new products may be produced faster and cheaper. It seems

however, that the weakest impact on productivity is related to marketing innova-

tions, as they focus more on customer needs and market positioning than on

production processes.14

The appropriate tool for identifying innovations’ drivers in such case is to use

multivariate probit model. However, as different types of innovations are deter-

mining labor productivity, the endogeneity problem may arise. Because of this, we

use the conditional expectations of unobservable latent variables in Eq. (2). As the

firm-related factors of productivity, we distinguish scale of using ICT technology.

We expect that this relation is stronger in large firms, possessing R&D department,

which provide their workers with more flexibility in their working time manage-

ment. As a result, parameters of the following model were estimated:

IN k∗i ¼ xINk
i βk þ εki, ð1aÞ

IN ki ¼ IfIN k∗i > 0g, k ¼ PROD,PROC,MARK ð1bÞ
PRi ¼ UICTiβ1 þ UICTix

COMP
i β2 þ IN PROD∗

i β3 þ IN PROC∗
i β4

þ IN MARK∗
i β5 þ ε1i, ð2Þ

where IN_PRODi, IN_PROCi and IN_MARKi are dummy variables, which take on

value 1 for firms, which introduced product innovation, process-organizational

innovation or marketing innovation over last 2 years and 0 otherwise. xINPROD
i ,

xINPROC
i and xINMARK

i consists of variables, which are used as the determinants of the

propensity to introduce product, process-organizational, and marketing innovations

respectively.

Variable UICTi takes on values between 0 and 1 depending on the extent of using

ICT technology in an enterprise. xCOMP
i consists of variables, which should have

14However, Kijek (2013) showed that product and marketing innovations are complementary, in

the sense that product innovations induce marketing innovations. This relationship did not hold for

process and marketing innovations, while technological innovations had only limited impact on

introduction of marketing innovations in the Polish manufacturing firms.
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moderating impact on the relations between using ICT technology and productivity.

We expect that β3> 0, β4> 0 and β1 þ
XK

j¼1

β2j > 0.

Table 4 gives definitions of explanatory variables, while the results of the

estimation of the parameters of the multivariate probit model explaining the

propensity to introduce different types of innovations and results of the estimation

of the productivity equation are presented in Table 5.

Probabilities of the implementation of the product, process-organizational, and

marketing innovations are significantly larger for firms with internal R&D depart-

ment in comparison to these, which do not have such department. The study also

revealed positive interaction between ICT investments and innovations, especially

in case of marketing and product innovations,15 and to a lesser extent in case of

process-organizational innovations. Nevertheless, it confirms general complemen-

tary relationship between ICT and innovations in Polish companies, which has been

reported for other countries (Arvanitis et al. 2013; Gago and Rubalcaba 2007).

The positive relationship between employees’ educational attainment and firm-

level innovations has been revealed in many empirical studies (van Uden et al.

2014; Smith et al. 2011), in which human capital was treated as the main factor of

innovation capacity. Our results reveal similar, however a bit more complex link.

Managers’ skills influenced only product innovations (if majority of managers had

university diploma, probability of introducing product innovations was signifi-

cantly larger than in firms which hired less educated management personnel),

Table 4 Definitions of explanatory variables

Variable Definition

UEM Dummy; 1, if majority of management of the company possess university

degree

RD Dummy; 1 for firms with their own Research and Development department

INF_CAP Dummy; 1 for firms, which require ICT skills from all new employees

INVEST_ICT Dummy; 1 for firms investing in ICT in last 24 months

SERVICES Dummy; 1 for firms from the service industry

WORK_CH Dummy; 1, if employees participate actively in changes (inside an enterprise)

MOT_WORK Dummy; 1, if company introduced motivation pay system

Size Logarithm of a number of workers in a firm

FWT Dummy; 1 for firms, that take an advantage of flexible working time for their

employees

WT Dummy; 1 for firms, in which employees’ teams are created

UEW Dummy; 1 for firms, where dominating employees’ education level is the

university education

ORG Synthetic index measuring the readiness to organization change of a given

company

15These results are in line with Spiezia’s (2011) findings, arguing ICT is enabling factor especially

of product and marketing innovations.
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while digital competences of candidates were significant for product and marketing

innovations (if all recruited employees possessed ICT skills, probability of intro-

ducing these types of innovations was larger by 0.10 than in case firms with less

ICT-skilled new employees).

Higher probability of introducing product, as well as process-organizational

innovations by, respectively, 0.08 and 0.06 were reported in companies which

introduced motivation pay systems (Table 5). Enterprises, which encouraged

employees to active participation in change processes, were characterized by higher

probability of introducing product innovations, and process and organizational

innovations by, respectively, 0.11 and 0.08. Probability of introducing marketing

innovation was lower by 0.11 for firms operating in service industry sector,

comparing to firms from the manufacturing industry branches.

The results showed the probability of introducing product and marketing inno-

vations increases with the size of an enterprise (Table 5). Discussion on the

relationship between firm size and innovation activities was initiated by

Schumpeter, who argued that because of some monopoly power large companies

may have a positive effect on innovations. However, this theoretical idea has not

found empirical confirmation (Symeonidis 1996). Small and large firms may have

different innovation strategies—large companies put more attention to process

R&D and market expansion, while small ones focus on product R&D (Vaona and

Pianta 2006; Plehn-Dujowich 2009). Despite this, it is still argued that large firms

are often better than the small ones in introducing innovations, which seems to be

the case in our sample of Polish companies.

Table 5 Estimation results

Explanatory

variable

Propensity to

introduce

product

innovations—

estimate

Propensity to

introduce process-

organizational

innovations—

estimate

Propensity to

introduce

marketing

innovations—

estimate

Productivity

equation—

estimate

Intercept �2.37*** �2.10*** �2.23*** 7.86***

RD 1.06*** 0.59*** 0.66*** –

UEM 0.42*** – – –

INF_CAP 0.29*** – 0.29*** –

INVEST_ICT 0.23** 0.17* 0.29*** –

WORK_CH 0.35** 0.24* – –

MOT_WORK 0.29*** 0.17* – –

Size 0.17*** – 0.19*** 0.04***

SERVICES – – �0.38* �0.13***

INP̂ROD∗
i

– – – 0.10***

INP̂ROC∗
i

– – – 0.03*

UICT – – – �0.44***

FWT*UICT – – – 0.50***

WT*UICT – – – 0.13**

UEW*UICT – – – 0.13**

ORG*UICT – – – 0.24***

*, **, *** denote significance respectively at the 0.1, 0.05, 0.01 level of significance
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In the following step conditional expectations of unobservable latent variables

were calculated. These conditional expectations were introduced to the productivity

equation. In our approach labor productivity was proxied by (log of) average gross

wage of full time employees in each company, which is a solution applied in

empirical studies by Lallemand et al. (2009), Faggio et al. (2010), and Mahy

et al. (2011).

In order to eliminate the problem of heteroscedasticity, which arises when

cross-section data is analyzed (especially in the case of wages), White

heteroscedasticity—corrected estimator was used. In general, results revealed pos-

itive impact of innovations and ICT on labor productivity, with important role of

co-innovative sources of productivity. Firstly, product innovations as well as

process-organizational innovations proved to be productivity enhancing factors

(β3> 0, β4> 0), while marketing innovations appeared to be statistically insignif-

icant, which is in line with our expectations and results of other research studies.

Secondly, ICT itself did not bring productivity gains but rather loses (β1< 0).

However (and thirdly), combining ICT with other factors—labeled as ICT com-

plementarities, or more broadly as co-innovative sources of productivity—led to

productivity gains, and thus confirmed the initial assumption, that β1 þ
XK

j¼1

β2j > 0.

Except readiness to organizational change, other complementarities included high

quality of employees’ human capital and flexible work organization described by

introduction of flexible working time arrangements and creation of employees’
teams. Our study also revealed that labor productivity is influenced by type of

business—companies in the service industry were characterized by lower produc-

tivity level, comparing to manufacturing industry firms (Table 5).

6 Conclusions

The chapter examined a joint link between ICT, innovations, and productivity in

one of the best performing emerging economies in the CEE region. This firm-level

analysis, based on unique data collected within the survey of 1000 Polish compa-

nies in the first half of 2015, combined two empirical research streams—CDM

model and the new firm paradigm. We developed and estimated a simultaneous

discrete choice model—we firstly identified determinants of firms’ innovativeness,
and then analyzed which types of innovations and co-innovative productivity

sources linked to ICT usage are crucial for productivity gains.

The study revealed that there is positive link between all analyzed types of

innovations in Polish companies, ICT investments, and R&D activities proxied by

possession of internal R&D department. Thus, we proved innovations and ICT are

complementary factors. The relationship between innovations and human capital as

well as firms’ organizational readiness appeared to be more complex. Managers’
skills are important to introduce product innovations, while ICT skills of candidates
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significantly improve propensity to implement product and marketing innovations.

At the same time higher participation of employees in decision-making processes

and motivation pay systems enhance product and process-organizational

innovations.

We showed that these two types of innovations influence positively labor

productivity in the Polish firms. It appeared that the impact of marketing innova-

tions on productivity is insignificant, but in line with expectations, as they primarily

influence customer needs and market positioning than production processes. The

study also confirmed crucial role of organizational change to reap benefits of ICT

use in companies—our estimates pointed out that ICT alone do not translate into

higher productivity, however if complemented by other mediating factors

(co-innovative productivity sources) Information and Communication Technolo-

gies bring labor productivity gains in the Polish enterprises.

This conclusion is especially important from the point of view of policy-making

processes in Poland (as well as other CEE countries). If interactions between

different types of innovations, ICT and productivity are of similar nature in

developed and developing countries, emerging economies should take advantage

of available programs and solutions developed by high-income economies. We

argue, that to promote innovations and labor productivity growth in Poland, support

schemes should link investments in R&D and ICT with investments in intangible

factors—co-innovative productivity sources. Unfortunately, such approach has not

been widely used in operational programs that have been implemented in Poland

within EU cohesion policy scheme.
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Equipment Lifecycle Management Framework

Pedro Alexandre Ferreira Fernandes

and Carlos Alberto Galamba Palma Pinto

Abstract With the recent evolution of Information and Communication Technol-

ogies, the widespread usage of applications to assist in multiple tasks has increased

exponentially in the industry. This was made possible by switching from the older

paper based management to dematerialized management. For most companies this

is achieved using simple databases and applications that manage daily work.

However, for some companies this is not enough. Those who deal with a large

number of warehouses, most of them with a large storage space, have a need for

more complex and evolved management applications, specifically in the area of

logistic operations. To address this need, applications were developed to manage

equipment and parts in a warehouse, also supported on mobile devices, helping the

companies to plan and manage the operations more efficiently and achieving

significant cost benefits. These management applications are essential in modern

company’s business, but for the most part are still limited to managing operations in

the warehouse, only controlling the incoming, the stock and the outgoing of the

equipment.

For other companies that have the requirements for further interventions on

equipment outside the warehouse, such as managing procurement, maintenance or

occurrences, it is vital to be able to follow the equipment lifecycle to anticipate and

react efficiently to any situation that might occur. To harness this benefit, the

companies need an application that can compile all the information needed from

the suppliers and can directly collect data from the equipment while its being used,

including, for example, life expectancy of the equipment, the effects of working in

different environments and the number of hours of usage, among others. This

information, when merged in a defined framework, helps to specify and forecast

the equipment needs, allowing for example to plan equipment replacement or the

need of preventive maintenance.
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In this chapter we propose a definition of an Equipment Lifecycle Management

Framework, thus enabling the design and creation of an application that will be able

to deliver all the benefits of the Operational Dematerialized Management.

Keywords Equipment lifecycle • Management framework • Dematerialized

management • Logistics

1 Introduction

Equipment management and repair has a significant economic impact in most

companies. A study by Deloitte (2006) covering 120 industrial companies in

North America, Asia Pacific and Europe, found that the spare part sales and the

after-sales service account for 40% of sales of these companies.

The major equipment suppliers (OEMs—Original Equipment Manufacturers)

are seeking to develop the after-sales potential of services by giving them increas-

ingly relevance in their business model (Oliva and Kallenberg 2003). Major

operators are nonetheless still doing maintenance activities, including the part and

equipment needs planning, with the objective of reduce the cost of equipment

ownership inherent in outsourcing these services.

To achieve this objective a Dematerialized Management software is often used

by these companies to help manage all the logistic and operational information,

processes and resources related with the equipment, normally inside the universe of

a warehouse. But to further increase the saving in operations it is needed to go

beyond the warehouse and follow the equipment during their lifecycle, thus using

an Operational Dematerialized Management system to manage the information and

processes.

2 Operational Dematerialized Management

The Operational Dematerialized Management is the usage of information technol-

ogy to replace manual processes of collecting and providing operational support

information to everyday management and decision taking. The information man-

aged in operations management is extensive, contextual (depending on infrastruc-

ture, services and resources used) and situational (many exceptions exists in terms

of incidents, loss of resources, changes to services), making this exchange of

information expensive, even more when based on paper. The Operational

Dematerialized Management systems are changing this paper based reality, which

is still present in the overwhelming majority of companies, through the usage of

technological mechanisms, including mobile platforms of communication and

information (e.g. Smartphone), RF-ID tags, Cloud systems, GPS tracking, to

name a few.
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However, the systematic usage of operational dematerialized processes in com-

panies is still far from being a common reality because most companies don’t have a
coherent strategy of operational dematerialized management. Their operational

management applications are usually disconnected from the rest of the enterprise

applications and not aligned with the operational processes implemented in the

company.

3 The Operational Management Concept

In the logistics sector, transportation companies are one of many that can collect

great benefits of the Operational Dematerialized Management concept, due to the

permanent geographical dispersion of resources used and the high human compo-

nent involved along with the constant interaction necessary with the respective

management processes.

According to Cheng et al. (2003) the maintenance strategy in a transportation

system must focus on security. In its empirical research, the authors conclude that

preventive maintenance (based on the expectation of life) should be a top emphasis

on corrective maintenance (fault-based. In this perspective, the interval of time

between preventive maintenance actions depends on the life span of the equipment

and the cost of the maintenance activity. However, preventive maintenance action

cannot prevent faults to occur (random), making the total cost of maintenance

dependant on the amount/ratio of preventive and corrective maintenance activities.

Also the stock of parts depends heavily on the maintenance strategy. So, the

selection of an appropriate strategy becomes complicated because the operator

must take into account hardly measurable variables (safety, quality) along with

the readily measurable ones (cost of maintenance, cost of inventory, cost of missing

parts). Cassady and Maillart (1998) studied the principles for minimizing the

maintenance cost by seeking the best replacement cycle, taking into account the

preventive maintenance costs and corrective maintenance costs. Sarker and Haque

(2000) suggest that the systems failure rate increases with its amortization and

propose that the definition of a preventative maintenance period can minimize the

cost when corrective maintenance costs outweigh the preventive maintenance costs.

Cheng et al. (2003) studied the importance of three factors and respective

sub-factors, proposed as influencing the selection of the maintenance strategy

such as: quality and efficiency (with the sub-factors high quality maintenance,

increase the maintenance of technical efficiency, maintenance repair parts ready

for use and reduction of vehicle failure rate); cost and reliability (with the

sub-factors rolling stock maintenance in good condition, reduced maintenance

costs and immobilization) and security (with the sub-factors ensure the safety of

passengers and workers and ensure the safety of vehicles).

In summary, the authors identified the main factors that influence the cost of

maintenance, most of them are information obtained from the equipment lifecycle

like life expectancy, reliability, preventive maintenance effects and maintenance
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costs. Based on this factors and information, is very important to define the best

maintenance strategy, for which an Equipment Lifecycle Framework is necessary,

allowing to easily define the important information and the equipment lifecycle

stages that influence the maintenance strategy, identifying the best action plan that

lead to have the most efficiency, reliability, quality and security which translates

into greater savings.

4 Equipment Lifecycle Management Framework

The concepts used to define the Equipment Lifecycle Management Framework are

the warehouse management process, maintenance strategies and equipment cate-

gories. These concepts are used in most companies that have warehouse and repair

systems in place to enable their business and are explained in the following

paragraphs.

4.1 Warehouse Management

Companies with strong logistic needs usually have multiple warehouses that store

products and equipment, were the management is done in a closed loop only,

i.e. considering the products since the entry in the warehouse (e.g., new products

from the factories or damaged products returned) until the warehouse exit (e.g.,

products sold to customers or sent to recycling). But for the equipment that is used

internally and for supporting the company business, a different approach is nor-

mally used where operational and/or maintenance warehouses are used to manage

the equipment and parts. These are usually next to maintenance workshops that may

have different maintenance and repair capabilities, depending, for example, on the

specialized equipment available in each one. This mean that the part needs of each

workshop varies from one to another, compelling the use of a main centralized

warehouse to manage all the parts and sorting the part delivery by each workshop

needs (Fig. 1).

This maintenance warehouse network should address all the need of parts of the

workshops in an efficient and timely manner, delivering the parts to the right

warehouses at the right time. For this to be possible, the need of specific parts

have to be foreseen and anticipated because the part suppliers can take too long to

deliver if the part is requested only when needed. To avoid late deliveries the central

warehouse stocks a calculated quantities of each part to respond to the maintenance

needs, but this brings additional costs on the operation due to the initial investment

on parts, the cost of storage space occupied by parts instead of other products,

higher warehouse management effort and the possibility of having parts that are

never needed and consequently never used. Using an Equipment Lifecycle Man-

agement Framework and a correct maintenance strategy enables the development of
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a maintenance management software application that will help companies to avoid

these additional costs and to achieve other improvements in the end to end main-

tenance process.

4.2 Maintenance Strategies

A study on maintenance strategies was done by Arts (2013) with the objective of

having a deep understanding of the equipment lifecycle. Arts (2013) typifies the

provision of maintenance services through a set of maintenance strategies, with

different implications in terms of equipment management. These strategies are

mainly:

• Rehabilitation or replacement of equipment for newer more advanced versions

with the objective of improving the system performance. The main purpose of

this strategy is the improvement of efficiency by upgrading obsolete (or near

obsolete) equipment.

• Corrective maintenance or replacement of damaged parts. This strategy is

appropriate for parts that do not wear out (e.g. electronic components) and can

be subdivided into two main scopes:

– Maintenance based on usage—the total usage of the equipment is measured

and maintenance is done when a given level is reached. The usage can be

measured in various ways depending on the nature of the equipment, but time

Paint
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Warehouse

Engine
Workshop
Warehouse

Metrological
Workshop
Warehouse

Hydraulic
Workshop
Warehouse

Upholstery
Workshop
Warehouse

Electric
Workshop
Warehouse
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Fig. 1 Simple example of a

maintenance warehouse

network
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and mileage are the most common measures. As the usage of the equipment is

usually scheduled, the time to maintenance is also predictable and is possible

to perform the replacement of several parts of the same type in the same

equipment maintenance operation.

– Maintenance based on condition—the equipment is inspected and the main-

tenance done if necessary. The equipment/part condition can be measured

periodically (inspections) or continuously via sensors (condition monitoring).

The way of measuring the state depends on the nature of the device

(e.g. visual inspection for metallic parts, contamination by ferrous particles

in lubricating moving parts, lubricants temperature in engines).

• Preventive maintenance or equipment maintenance before malfunction. This

strategy is most appropriate to parts that wear out (typically mechanical).

For maintenance planning, the need for inspection can be defined periodically

(during inspection operations) or continuously if there is automated continuous

monitoring system and the type of maintenance depends on the parts involved

(corrective to the electronic and preventive for heavy machinery, for example).

There is always a reasonable uncertainty in maintenance operations, particularly in

terms of time (when performing) and content (what to keep or replace), but can be

reduced with the proper monitoring and planning.

In the case of maintenance based on usage, interventions can be scheduled in

accordance of the equipment condition through regular inspections, allowing an

effective use of resources, but regarding corrective maintenance, even with contin-

uous monitoring of the equipment condition, there will be unpredictability in terms

of time, leading to waste of time and resources.

With all the factors involved, it becomes difficult to combine these different

forms of maintenance in order to minimize costs, particularly in the case that large-

scale equipment where various technologies coexist, requiring the usage of multiple

types of maintenance strategies.

4.3 Equipment Categories

Each maintenance strategy has to be defined considering the equipment category to

assure the best impact in savings and efficiency. The equipment is composed of

various systems and subsystems, parts and components, each often with multiple

technologies combined, so defining clear categories to manage the warehouse is of

utmost importance.

The systems, subsystems, equipment, parts and components are defined in the

following categories:

• Rotable/park parts—correspond to a sufficiently large subsystem, thus having a

specific maintenance strategy. Each part (e.g. motors, bogies.) has an individual

follow-up of its usage and is maintained by a set of specialized human and
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maintenance resources. Maintenance based on usage is the most appropriate

maintenance strategy.

• Serviceable parts—are parts that can be repaired after replacement and can be

re-used (e.g. Compressor, pump) but are not followed individually in terms of

usage or have specialized resources in its repair (a single shop can repair a wide

range). Corrective maintenance and based on condition is the most appropriate

maintenance strategy.

• Consumables—parts that are usually sent for recycling after its replacement

(e.g. springs, lamps). Corrective maintenance and based on condition is the most

appropriate maintenance strategy.

The inherent characteristics of each equipment category is what most influences

the definition of the maintenance strategy, taking in consideration the life expec-

tancy, the preventive maintenance intervals, the work environment, expected work-

loads and usage time.

In summary, companies need to have this multiple factors and information

combined, analysed and inferred, enabling the definition of the best maintenance

strategy and planning possible with data available. To support this need, the

Equipment Lifecycle Management Framework was created.

4.4 Equipment Lifecycle Management Framework

The objective of the framework is to create a knowledge base towards creating a

customized algorithm (each company need a different approach) that can be

implemented on a software application in order to combine, analyse and infer all

the factors and equipment data, delivering the best maintenance strategy and plan

for each equipment.

The framework follows the equipment through its complete lifecycle, since

acquisition until recycling, as Fig. 2 shows. In summary, the framework steps are

the following:

• Acquisition—When a need is detected, the purchase department starts the

procurement process to acquire the equipment from the best possible supplier.

When received the equipment is received in the company warehouse.

• Warehouse Entry—When the equipment is received all its information must be

inserted in the warehouse management system. At this stage, the following

information of the equipment must be registered:

– Life Expectancy

– Hours/Km recommended between scheduled maintenance

– Environmental effect rates, defined from 1 to 5 (1—Very Bad; 2—Bad; 3—

Average; 4—Good; 5—Very Good)

– Workload effect rates defined from 1 to 5 (1—Very Low; 2—Low; 3—

Average; 4—High; 5—Very High)

Equipment Lifecycle Management Framework 255



• Usage—The equipment is in use and the usage information is collected and

registered in the warehouse management system. The main information col-

lected is:

– Hours/Km of use

– Environmental conditions

– Workload conditions

– Occurrences

– Malfunctions (corrective maintenance)

• Maintenance—Preventive and corrective maintenance is performed on the

equipments and registered on the warehouse management system. The informa-

tion collected should be:

– Parts replaced

– Parts renovated

– Parts repaired

– Equipment/parts that have met the End of Life/sent to recycling

• End of Life—When the end of life of a part is reached, the part is sent to

recycling. If the part is still needed, a new acquisition may be requested.

In the framework, the Equipment Lifecycle starts by its acquisition. The supplier

delivers the equipment together with the information needed to be registered in the

Warehouse Management System. This allows the application to define the mainte-

nance strategy and an initial maintenance planning. To the life expectancy and the

time between preventive maintenance is added or reduced the index associated to

the environmental and workload effects, for example, if the rates are both Average,

no variation factor is applied, but if the effects are Bad, a negative variation factor

would be applied making the life expectancy shorter and reducing the time between

Fig. 2 Equipment Lifecycle Management Framework
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maintenances. During the usage of the equipment also the information registered is

used to update the life expectancy and maintenance schedule. If the conditions get

better, for example, a positive variation factor is applied and the life expectancy

increased. When the usage reached the define value (hours or Km), the maintenance

request is triggered and the equipment sent to the workshop. When the parts are

replaced, the life expectancy and time between maintenance is reset always con-

sidering the most recent environmental and workload conditions. This also happens

with the renovated and repaired parts, but is after applied a “used part” negative

factor because in fact the part is not brand new. In the end of the maintenance

operation the equipment has a physical or virtual warehouse entry, i.e., if the

equipment was substituted by other one, it is stored until needed; if not he is

registered in the system as back in the warehouse and immediately after registered

as being in use, not physically entering the warehouse. The disposed parts are sent

to recycling and if the warehouse has few of these parts, a new acquisition is

requested, restarting the framework cycle.

4.5 Future Work

To allow seamless integration of the framework in multiple enterprise environ-

ments, the creation of standard algorithms that covers the most enterprise realities

possible is necessary. The availability of these standards for the most usual situa-

tions allows efficient and quick implementations but for more specific cases, the

framework will still need to be adjusted to the factors affecting each company

reality. The algorithms need to be implemented in a software application to allow

testing in enterprise environment. It can then be analysed while in utilization to

understand its strengths and shortcomings, enabling the understanding of its real

value. Also enables the identification of areas and issues where it can be adjusted

and further improved.
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The IT Audits in the Spanish Business Sector:

Longitudinal Analysis (2001–2011)
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and Albertina Dias

Abstract In a society in which Information Systems and Information are consid-

ered like important assets for most companies, the realization of IT audits to

measure its efficiency and prevent IT support breakdowns, is required. To this

aim, this paper analyzes the evolution of the IT audit practice in Spanish companies,

reporting the percentages of realization and the amount of professionals that

execute such audit, and how it correlates with the importance that these companies

give to Internet and the use of e-commerce. Our longitudinal study, encompassing

the period 2001–2011, has shown substantial increase in the awareness of Spanish

companies towards the realization of these audits: almost doubling the percentage

of companies that performed them in this decade. We have also found that the

realization of IT audits usually involves several types of professionals of the same

company. Finally, we were able to analyze the association between the adoption of

Internet and the use e-commerce in surveyed companies, and the realization of

these IT audits.

Keywords IT audit • Spanish business sector • Spanish companies • IT security •

Information systems • ICT

1 Introduction

In a society where Information Systems and Information Technology play an

increasingly important role in business, it is necessary to conduct IT audits to

measure efficiency and prevent computer problems in the company, but not all

companies perform them.
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GITICE Research Group, University of Huelva, Huelva, Spain

e-mail: alfonso.infante@uhu.es; juancarlos.infante@uhu.es; francis@uhu.es; ordaz@uhu.es

A. Dias

GITICE Research Group, New Atlantic University, Barcarena, Portugal

e-mail: tina.melo.dias@gmail.com

© Springer International Publishing AG 2018

A. Dias et al. (eds.), Modeling Innovation Sustainability and Technologies,
Springer Proceedings in Business and Economics,

https://doi.org/10.1007/978-3-319-67101-7_19

259

mailto:alfonso.infante@uhu.es
mailto:juancarlos.infante@uhu.es
mailto:francis@uhu.es
mailto:ordaz@uhu.es
mailto:tina.melo.dias@gmail.com


In this paper we study the evolution of the IT audit’s implementation within the

Spanish business sector, both in its percentages and the professionals that perform

it, and its link with the importance these companies give to the Internet and the use

of e-commerce.

For this, we performed a longitudinal study from research group GITICE, which

began 20 years ago and is still working today. Specifically, we performed

macrosurveys on Information Systems in Spanish companies with 211 variables

every 10 years: 1991–1992, 2001–2002 and 2011–2012. And for this paper we have

selected six variables corresponding to 2001–2002 and 2011–2012.

In the next point, we frame the IT audit through a state of the art viewpoint. And

we continue with the methodology and analysis of results in three points: ‘IT audit’,
‘Relationship between Importance of Internet and IT Audit’ and ‘Relationship
between e-commerce and IT Audit’, concluding with the main features in the evol-

ution of such IT audits’ implementation in Spanish companies.

2 State of the Art

The technological development in companies is increasing and it could create

problems within them, as this technology is present in many of their activities

(Infante Moro et al. 2014a, b; Luna Huertas 2013). And these problems, created by

computer failures, are caused mainly by:

• Incorrect use of computers and computerized information, and poor storage of

such information;

• Lack of security measures for the software’s upkeep;
• Lack of a contingency policy for computer problems;

• Low speed and lack of optimization of computer networks;

• Security problems in e-commerce.

Therefore, companies act preventively through IT audits to determine if infor-

mation systems safeguard business assets. In short, IT audits are preventive proto-

cols, carried out in order to:

• Promote the efficiency of technological resources;

• Establish a preventive maintenance policy of Information Systems for the use of

equipment;

• Establish a policy of using Information Systems for their employees;

• Analyze the efficiency of computer networks;

• Implement a policy of online security;

• Create an action plan in case of computer problems.
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These are all carried out by professionals, either IT internal auditors who belong

to their own company, IT auditors relating to the audit of accounts and IT external

auditors.

All this information is the work of the authors who are mentioned in this para-

graph, in which we focus more on this study, in the degree of implementation of

computer audits and in the typology and origin of the professionals who perform it,

something that has been studied for more than 45 years, as the first association of

professionals on this topic was created in 1966, to which we belonged for some time

and have dedicated some of our research (Martı́nez López 1991). In this area, in our

country, we can highlight the works of Poveda (1995), Piattini (Piattini and Del

Peso 2001; Piattini Velthuis 2008) or Calvo-Manzano (Calvo-Manzano et al. 2002;

Mu~noz et al. 2012). And, in academia, stand Ferreira Rodrigues et al. (2013),

Martins (2013), Ibarra (2014), Térmens (2014) and Faura et al. (2015).

3 Methodology

In the field of social sciences, it is necessary to have tools that provide primary and

specifical information that will be studied, to allow us to work with empirical data.

For this, we turn to the process of survey, as it represents one of the most important

tools for advancing in the field of social sciences.

On this basis, and in order to fulfill the proposed goal stated above, we selected a

part of the survey performed in the Spanish business sector (which we named in the

introduction), in late 2001 and early 2002 and late 2011 and early 2012, that

consists of six variables: importance of Information Systems and Information

Technology in companies, level of importance of the Internet in companies, use

of e-commerce to buy and/or sell, performing IT audits and the people responsible

for such conduct in companies.

In the survey that we call SPANISH COMPANIES, we use sampling theory to

get statistically significant data on the study population, which consists of Spanish

companies located in the top 25,000 by turnover included in the database ‘Espa~na
25.000’ (in surveys performed in all the years, we have acquired the data from the

same institution, the journal ‘Fomento de la Producción’).
In total, 395 companies participated in 2001–2002 and we did 411 surveys in

2011–2012, whose answers were validated in 2013. There was a lack of significant

response due to the minimum number of variables, so qualitative variables were

used which were then analyzed through non-parametric statistical model: X2 asso-

ciation test (two qualitative variables).

The overview of the research can be seen in Table 1:
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4 Discussion and Results

This study is divided into three main points: ‘IT audit’, ‘Relationship between

Importance of Internet and IT Audit’ and ‘Relationship between e-commerce and

IT Audit’

4.1 IT audit

The high importance of Information Systems and Information in Spanish com-

panies is observed even in 2001–2002. It remained relatively constant, as ‘essential’
or ‘a lot’ in the last decade in the Spanish business sector (see Table 2).

So these companies have had to perform IT audits to measure the efficiency of

these Information Systems and prevent computer problems, as more and more

functions are used within these companies (Infante Moro et al. 2014a, b).

In 2001–2002, only approximately 30% of the sector performed IT audits, which

has changed in 2011–2012 with an almost double increase (exactly 26.82%) (see

Table 3). Companies are increasingly aware of the importance of performing this

task.

These IT audits are performed by IT internal auditors who belong to their own

company, IT auditors relating to the audit of accounts and IT external auditors. In

2001–2002, concerning the performance of these audits, the Spanish companies

showed a preference for IT internal auditors who belong to their own Companies

and IT external auditors (see Table 4).

Table 1 Technical details of the research

Survey

Spanish companies

2001–2002 2011–2012

Hypothetical

universe

Spanish companies Spanish companies

Target

population

Spanish companies, whose turnover

exceeds 1 million euros annually

Spanish companies, whose turnover

exceeds 2 million euros annually

Population

mark

Database “Espa~na 25.000”, Fomento
de la producci�on

Database “Espa~na 25.000”, Fomento
de la producci�on

Sampling

error

�0.05 �0.049

Confidence

level

95.50% 95.50%

Hypothesis

parameters

Z ¼ 2 and P ¼ Q ¼ 0.5 Z ¼ 2 and P ¼ Q ¼ 0.5

Sample size 395 companies 411 companies

Sampling

procedure

Random sampling without replace-

ment (random numbers)

Random sampling without replace-

ment (random numbers)

Method

survey

Questionnaire by email, postal mail,

telephone contact, fax and in person

Questionnaire by email, postal mail,

telephone contact, fax and in person
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This trend did not change during this decade, since a preference for these profes-

sionals still prevails, but the performance of various IT audits by different types of

professionals in the same company appears. Although very few companies (only

25.86%) choose these varied options (see Table 4).

4.2 Relationship Between Importance of Internet and IT
Audit

The importance of the Internet in companies has also increased in the last decade,

and proof of this is the growth of companies that consider the Internet essential in

their operations, by almost 30% (see Table 5).

Table 2 Importance of

information systems and

information technology in the

Spanish business sector

Level of importance

Spanish companies

2001–2002 (%) 2011–2012 (%)

Essential 67.59 69.83

A lot 24.30 19.46

Normal 6.58 9.00

Low 1.27 0.73

Nothing – –

No answer 0.25 0.97

Table 3 Companies that

perform IT audits
Perform IT audits

Spanish companies

2001–2002 (%) 2011–2012 (%)

Yes 29.87 56.69

No 70.13 42.09

No answer – 1.22

Table 4 Professionals who

perform IT audits
Level of importance

Spanish companies

2001–2002 (%) 2011–2012 (%)

1 43.97 22.84

2 16.38 18.53

3 39.66 32.76

1–3 – 5.60

1 and 2 – 7.33

1 and 3 – 8.19

2 and 3 – 4.74

1—IT internal auditors who belong to their own company

2—IT auditors relating to the audit of accounts

3—IT external auditors
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But this level of importance that companies give to the Internet currently has no

connection with the performance of IT audits, although this relationship existed in

2001–2002, where it was observed that the higher the level of importance given to

the Internet, the lower the number of companies that do not perform IT audits (see

Table 6).

The performance of IT audits has become more widespread today, and even

companies that give low importance to the Internet, mostly carried out such audits

(see Table 6).

And we can also confirm there is no relationship between the importance that

these companies give to the Internet and the election (by the company) of the pro-

fessionals who perform these audits (see Table 7).

Also noteworthy in 2001–2002 are the choice of ‘IT internal auditors who

belong to their own company’ in companies where the importance of the Internet

is considered essential or normal, and the choice of ‘IT external auditors’ in com-

panies where the importance of the Internet is considered a lot.

Whereas in 2011–2012, companies where the Internet is considered essential are

opting for ‘IT external auditors’ and ‘IT internal auditors who belong to their own

company’. In addition, to start, the option of these IT audits will be performed by

Table 5 The importance of

the Internet in Spanish

companies
Level of importance

Spanish companies

2001–2002 (%) 2011–2012 (%)

Essential 12.91 42.58

A lot 24.05 32.60

Normal 42.78 22.63

Low 18.48 1.70

Nothing 1.27 –

No answer 0.51 0.49

Table 6 Relationship between importance of internet and performance of IT audits in Spanish

companies

Level of importance given

to the internet

Companies that perform IT audits

Spanish companies

2001–2002 2011–2012

Yes No Yes No

Essential 49.0% 51.0% 59.2% 40.8%

A lot 31.6% 68.4% 56.0% 44.0%

Normal 28.4% 71.6% 54.9% 45.1%

Low 17.8% 82.2% 71.4% 28.6%

Nothing 40.0% 60.0% – –

Degree of freedom 4 3

Confidence level 5% 5%

Critical X2 9.49 7.81

Calculated X2 14.501 1.129

Correlation Yes No

Margin of error 0.006 0.77
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different types of professionals in the same company, but through no relation to the

importance that companies give to the Internet (see Table 7).

4.3 Relationship Between e-Commerce and IT Audit

Regarding e-commerce, an increase is also observed in this activity. In its role of

both purchasing and selling, it has grown in the last decade (see Table 8).

4.3.1 Companies That Use e-Commerce to Buy

This growth in the use of e-commerce to buy can be studied as a possible relation-

ship between this activity and the performance of IT audits by the company due to

the use of Information Systems in economic transactions and the importance of

these to work correctly. A relationship does exist: most companies do not use

e-commerce to buy, and do not perform these audits. A situation that is disappearing

over time, but is emphasizing its use with such embodiment (see Table 9).

But of course, there is some relationship between the use of electronic commerce

to buy and the choice (by the company) of professionals who perform such audits

(see Table 10).

Table 7 Relationship between importance of internet and professionals who perform IT audits in

Spanish companies

Level of

importance

of the

internet

Professional who performs IT audits in company

Spanish companies

2001–2002 2011–2012

1 2 3 1 2 3 1– 3 1 & 2 1 & 3 2 & 3

Essential 50.0% 20.8% 29.2% 27.2% 18.4% 33.0% 4.9% 5.8% 6.8% 3.9%

A lot 40.0% 13.3% 46.7% 23.0% 13.5% 27.0% 5.4% 8.1% 16.2% 6.8%

Normal 45.8% 16.7% 37.5% 16.0% 26.0% 38.0% 8.0% 10.0% – 2.0%

Low 41.7% 16.7% 41.7% – 20.0% 60.0% – – – 20.0%

Nothing – – 100.0% – – – – – – –

Degree of

freedom

8 18

Confidence

level

5% 5%

Critical X2 15.51 28.87

Calculated

X2
4.972 24.575

Correlation No No

Margin of

error

0.761 0.137

1—IT internal auditors who belong to their own company

2—IT auditors relating to the audit of accounts

3—IT external auditors
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Table 8 Use of e-commerce

to buy and sell in Spanish

companies
e-Commerce

Spanish companies

2001–2002 (%) 2011–2012 (%)

To buy 23.54 60.44

To sell 21.01 43.46

Table 9 Relationship between e-commerce to buy and IT audits in Spanish companies

Use of e-commerce to buy

IT audits

Spanish companies

2001–2002 2011–2012

Yes No Yes No

Yes 40.9% 59.1% 65.7% 34.3%

No 26.5% 73.5% 44.0% 56.0%

Degree of freedom 1 1

Confidence level 5% 5%

Critical X2 3.84 3.84

Calculated X2 7.009 18.526

Correlation Yes Yes

Margin of error 0.008 0

Table 10 Relationship between e-commerce to buy and professionals who perform IT audits in

Spanish companies

Use of

e-commerce to

buy

Professionals who perform IT audits in the company

Spanish companies

2001–2002 2011–2012

1 2 3 1 2 3 1–3

1 &

2 1 & 3 2 & 3

Yes 52.6% 13.2% 34.2% 22.4% 19.3% 32.9% 5.6% 6.8% 10.6% 2.5%

No 39.7% 17.9% 42.3% 23.2% 17.4% 31.9% 5.8% 8.7% 2.9% 10.1%

Degree of

freedom

2 6

Confidence

level

5% 5%

Critical X2 5.99 12.59

Calculated X2 1.746 9.708

Correlation No No

Margin of error 0.418 0.137

1—IT internal auditors who belong to their own company

2—IT auditors relating to the audit of accounts

3—IT external auditors
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4.3.2 Companies That Use e-Commerce to Sell

Regarding the use of e-commerce to sell, this relationship exists only in 2011–2012,

where there are significant differences in the performance of IT audits between

those using e-commerce to sell and those who do not (see Table 11).

And with all of this, we found no relationship between the use of e-commerce to

sell and the election (by the company) of the professionals who perform such audits

(see Table 12).

Table 11 Relationship between e-commerce to sell and IT audits in Spanish companies

Use of e-commerce to sell

IT audits

Spanish companies

2001–2002 2011–2012

Yes No Yes No

Yes 37.3% 62.7% 67.4% 32.6%

No 27.9% 72.1% 50.0% 50.0%

Degree of freedom 1 1

Confidence level 5% 5%

Critical X2 3.84 3.84

Calculated X2 2.803 12.118

Correlation No Yes

Margin of error 0.094 0

Table 12 Relationship between use of e-commerce to sell and professionals who perform IT

audits in Spanish companies

Use of

e-commerce

to sell

Professionals who perform IT audits in company

Spanish companies

2001–2002 2011–2012

1 2 3 1 2 3 1–3 1 & 2 1 & 3 2 & 3

Yes 45.2% 12.9% 41.9% 23.3% 18.1% 31.0% 3.4% 10.3% 8.6% 5.2%

No 43.5% 17.6% 38.8% 21.6% 18.9% 35.1% 7.2% 4.5% 8.1% 4.5%

Degree of

freedom

2 6

Confidence

level

5% 5%

Critical X2 5.99 12.59

Calculated X
2

0.381 4.548

Margin of

error

No No

Margin of

error

0.826 0.603

1—IT internal auditors who belong to their own company

2—IT auditors relating to the audit of accounts

3—IT external auditors
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5 Conclusions

This study describes the evolution of the implementation of IT audits in the Spanish

business sector, both in the percentages that it is conducted and the professionals

that perform it, and its link with the importance that these companies give to the

Internet and the use of e-commerce.

In a society in which Information Systems and Information Technology are

considered essential for their companies, the performance of IT audits is required to

measure their efficiency and prevent IT problems. We found that in the Spanish

business sector the use of IT audits has experienced a boom in this decade, with the

percentage of companies that performed it in 2001–2002 almost doubling, demon-

strating these companies’ increased awareness of their efficiency and the important

role these tools play. Ratified through the choice of professionals who perform this

task, throughout the decade the choice of IT internal auditors of their own com-

panies and IT external auditors has prevailed, but also increasingly the companies

that choose to carry out such audits by different types of professionals within the

same company (25.86% of these companies chose this option in 2011–2012).

But we cannot link this increase in the percentage of Spanish companies that

perform IT audits with the importance of the Internet within them today, because

this awareness of IT audits makes them almost indifferent to it, which was signifi-

cant in 2001–2002, where a greater performance of these audits would have been

observed if these companies gave more importance to the Internet.

Instead, there is a relationship between the use of electronic commerce to buy

and sell by the companies, and the performance of IT audits, except in 2001–2002,

when there was no relationship between e-commerce to sell and the performance of

these audits on them.

And, datawise, we must also stress there is no link between the importance of the

Internet in companies and the use of e-commerce to buy and sell, and the choice of

professionals who perform IT audits.

This research is limited to companies whose turnover exceeded an annual high

amount (1 million per year in 2001–2002 and 2 million per year in 2011–2012), and

this amount varies with the increase of these companies’ turnover in this decade:

companies with sizeable information systems which play a key role in their oper-

ations give us these high percentages of performing IT audits. This limitation may

be removed in future studies, which may be extended to all companies (small,

medium and big without depending on their level of turnover), and specific studies

on sectors within Spanish business, for later comparison to Spanish companies in

general, to better understand the situation of those IT audits in their markets.
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en el marco organizativo. Revista de Economı́a y Empresa 11(29–30):123–142

Martins I (2013) Auditoria dos sistemas de informaç~ao das instituições financeiras. Instituto Poli-
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Part V

Environmental Sustainability Innovation
Management: Case Studies in the Southern

European Countries

The European Union (EU) action plan for the circular economy envisions a

sustainable, low carbon, resource efficient and competitive economy where the

value of products, materials and resources is maintained in the economy for as long

as possible, and the generation of waste is minimized. The main idea of this action

plan consists in preventing the scarcity of resources, by helping to create innovative

businesses and technologies that may allow higher efficiencies both in producing

and consuming patterns.

This EU initiative involves the need to create regulatory framework that can

stimulate investments as well as the proper conditions for industrial innovation, and

to remove obstacles from European legislation or its inadequate enforcement.

Regarding the legislation on waste, adopted together with the action plan for the

circular economy, the aims are to reduce landfills and promote conversion to reuse

and recycle waste. In a similar way water may be seen as a natural raw material,

being its wastes, the wastewater, important in terms of reuse after a severe treat-

ment. There is a need for a comprehensive interaction studies among water, waste,

soil, air and living ecosystems promoting more legislative proposals on related

issues like waste, fertilizers and water reuse.

The urban development, both in terms of growing demographic density and of

industrial concentration, along with economic growth, have generated vast amounts

of domestic and industrial wastewater and solid wastes, as well as specific envi-

ronmental pollution issues. In most developed countries the former practices of

urban waste and water cycle management were environmentally unsustainable.

Towards the end of the past century, the municipal rubbish dumps were closed

and lots of untreated or partially treated wastewater just flowed into the streamlines

and soil. These enclosure processes were not sustainable due to the uncontrolled

disposal of waste in landfills without proper separation or previous treatment or

ineffective water pollution control. The fact is that, in many cases, the process of

sealing consisted in capping these waste landfills with soil from the surroundings.

These procedures led to hazardous environmental consequences like high levels of

pollutants that affected the atmosphere, soil and water resources. In terms of water



there were implemented, in some cases, advanced solutions for sewage treatment,

but mostly common procedures continued endangering the environment, at least is

some particular ways.

As natural resources, including the primordial water, continue to become scarce

these threats to the environment and consequently the human health are ever-

present. This part of the book presents several real cases where trade-offs between

economic development and environmental protection demand for concrete solu-

tions in the short run. The purpose of this part is to discuss the future developments

and limitations of adopting environmentally and economically sustainable solu-

tions, considering real cases presented by experienced engineers and scientists.

Furthermore, these selected chapters focus on another critical trade-off between

the environmental and energetic sustainability and the need for large amounts of

capital needed for such investments.

Other discussions also are made when analyzing the spatial, demographic and

socioeconomic characteristics of concrete regions and its common fiscal and

regulatory framework for all countries related to the overall environment

sustainability.

An important point is the soil pollution and rehabilitation/remediation. This part

of the book focus on a geological and geotechnical point of view in more than one

chapter stating the importance of the subject.
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The Use of Geological Background Reference

Values for Soil Evaluation and Remediation:

The Trajouce Ecopark Case-Study

Graça Brito, Carlos Costa, Daniel Vendas, and Susana Dias

Abstract 2015 was proclaimed as the ‘International Year of Soils’ (IYS) at the
68th UN General Assembly. While soil is recognized as an essential, finite and

non-renewable natural resource, it is increasingly degraded or irreversibly lost due

to poor management and urban and infrastructure expansion, both in the EU and at a

global level.

Soil contamination in particular has not only negative impacts on human health

and ecosystems but also on economy, by the reduction in environmental services as

a result of loss of natural soil capital and costs of land rehabilitation. The number of

contaminated sites in the EU may exceed half a million. However, only a few EU

Member States have specific legislation on soil protection. While the European

Commission decided in May 2014 to withdraw the proposal for a Soil Framework

Directive, the 7th Environment Action Programme, which entered into force on

17 January 2014, recognizes that soil degradation is a serious challenge and pro-

vides that by 2020 land is managed sustainably, soil is adequately protected and the

remediation of contaminated sites is in good progress in the EU.

In Portugal draft legislation on the prevention of contamination and remediation

of soils that seeks to eliminate major gap in the national legislative framework and

comply with international commitments, was submitted for public consultation and

is now being discussed. Among several innovations, for the definition of reference

values for evaluation and remediation of soil, natural background values can be

used instead of those adopted from the Ontario Standards [MOE (Soil, Ground

Water and Sediment Standards for Use Under Part XV.1 of the Environmental

G. Brito (*)

Earth Resources Department and GeoBioTec, Faculty of Science and Technology, NOVA

University of Lisbon, Caparica, Portugal

e-mail: mgb@fct.unl.pt

C. Costa • D. Vendas

eGiamb, Consultoria Geoambiental, Lda, Caparica, Portugal

e-mail: carlos.costa@egiamb.pt; daniel.vendas@egiamb.pt

S. Dias

TRATOLIXO – Tratamento de Resı́duos Sólidos, EIM, Trajouce, Portugal

e-mail: susana.dias@tratolixo.pt

© Springer International Publishing AG 2018

A. Dias et al. (eds.), Modeling Innovation Sustainability and Technologies,
Springer Proceedings in Business and Economics,

https://doi.org/10.1007/978-3-319-67101-7_20

273

mailto:mgb@fct.unl.pt
mailto:carlos.costa@egiamb.pt
mailto:daniel.vendas@egiamb.pt
mailto:susana.dias@tratolixo.pt


Protection Act., April 15, 2011. Ministry of the Environment, 2011)], or other

international standards, for the most common contaminants, if duly justified and

accepted by the Environmental Portuguese Agency.

This paper reports a case study in which the conducted site investigation,

sampling and interpretation of results confirmed the existence of a neat relationship

between the presence of vanadium and geological background of the region where

the Trajouce Ecopark (TRATOLIXO) operates, which allowed to classify the soil

resulting from the treatment of several areas affected by the inadequate disposal of

urban solid waste as suitable for environmental rehabilitation of the site [EGIAMB

(Estudo das Concentrações Naturais de Vanádio na Envolvência do Ecoparque de

Trajouce. Final Report, 2014)].

Keywords Soil quality • Reference values • Background geochemistry •

Contamination • Remediation

1 Introduction

Geochemical background concentrations for toxic elements in the environment

play a key role in environmental studies for establishing quality criteria for soils,

sediments and waters and make political decisions in the evaluation of contami-

nated sites.

To prevent adverse effects of contaminated media in human health and ecosys-

tem, several regulatory norms are based on toxicological studies (risk assessment)

(USEPA 1989) and do not refer to geochemical data. Consequently, in cases where

anomalous concentrations are due to geogenic sources, screening values for quality

standards do not meet geochemical natural background values and remedial actions

could be useless and very expensive (Galuzka and Migaszewski 2011; Cram-

Heydrich et al. 2010).

In Portugal, it is suggested by the Environmental Portuguese Agency the adop-

tion of the Ontario Standards (MOE 2011) as quality criteria for the evaluation of

contaminated soils (sediments and waters) and remediation, however geochemical

background can be used in cases where anomalous concentrations are due to natural

sources instead of anthropogenic influence (APA 2015).

In this paper it is presented a case study of a waste management landfill site in

Portugal where high concentration of vanadium in the former soils seem to have

anthropogenic origin related to waste management and containment. Previous site

investigation studies identified vanadium concentration above reference standards

for the whole collected soil samples, however, as the site is located in a

volcanogenic geological area, a geochemical background investigation was

performed in order to evaluate the original source of the anomalous values and

define protection actions for human health safety.
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2 Methodology

For evaluating geochemical background it is common the adoption of one of the

three approaches: (i) the direct approach; (ii) the indirect approach and; (iii) the

integrated approach (Galuzka and Migaszewski 2011).

In this study it was used the direct approach that consisted in the adoption of the

median values (or a range of values) obtained by direct data sampled on “pristine

areas”, without anthropogenic influence. This method has the advantage of

representing the real regional data and values are not subject to any processing.

The main difficulty pointed to the direct method is the sample selection criteria,

the high costs associated to the field work and laboratory analysis and the need of

expert knowledge (Galuzka and Migaszewski 2011; Cram-Heydrich et al. 2010).

The methodology used for evaluating the geochemical background trough the

direct method enclosed four steps:

• Step 1: Characterization of geological environment

• Step 2: Definition of a representative soil sampling plan

• Step 3: Laboratory analysis

• Step 4: Statistical analysis and comparison to reference standards

3 Case Study

The Trajouce Ecopark waste landfill site is located in Cascais municipality, in an

area of about 41 ha, and encloses two main waste infrastructures (Fig. 1):

(i) On the east side, an uncontrolled waste landfill, closed since 1997, with

roughly 11 ha, marked as “Uncontrolled MSW Landfill” in Fig. 1.

(ii) On the southwest side, a controlled waste landfill (labelled as “Controlled

MSW Landfill” in Fig. 1), which covers an area of about 8 ha;

To evaluate the natural concentrations of vanadium in the Trajouce Ecopark area

it was analysed the Portugal Geological Map (Ramalho et al. 2001) and other

scientific publications related to background studies in similar environments

(Galuzka and Migaszewski 2011; Cram-Heydrich et al. 2010).

The investigation plan was designed with the support of these elements in order

to ensure adequate samples geographical distribution in the various geological

formations, particularly the “Lisbon Volcanic Complex” (CVL) (Ramalho et al.

2001).

Fieldwork was carried out in order to collect 30 soil samples representative of

the surrounding Trajouce Ecopark. The collected samples were analysed for a set of

14 metals in a reference laboratory.
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Interpretation of the results was carried out based on statistical analysis of the

chemical elements, correlation between geological subtract and comparison with

Ontario standards (MOE 2011).

It was possible to conclude that the origin of vanadium in the Trajouce Ecopark

soils is mainly related with geological background, namely with the volcanic

materials of the “Lisbon Volcanic Complex” that occurs in the area (Ramalho

et al. 2001; Pérez 1985; Silva et al. 1998).

Step 1: Characterization of Geological Environment

The Trajouce Ecopark is located (Fig. 2) on the sedimentary units of the Upper

Cretaceous (Albian to Cenomanian), Bica (C2Bi) and Caneças (C2Cn) Formations,

constituted by clayey limestones, partially covered by the volcanic materials of the

“Lisbon Volcanic Complex” (CVL) (from Senonian), and structurally arranged in

small syncline with axis oriented approximately, WSW-ENE, in alignment with the

Alcabideche Syncline (Ramalho et al. 2001).

Uncontrolled
MSW

Landfill

Controlled 
MSW Landfill

N

0 100 200
m

Fig. 1 Trajouce Ecopark (EGIAMB 2014)
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The present study allowed the structuring of information raised from three

different sources: “Lisbon Volcanic Complex” Geochemistry, metal assays from

Trajouce soil samples and metals in soils collected in the surroundings of Trajouce

Ecopark.

This structure allows the understanding of the metal origin and how they

incorporate soils, particularly in the surroundings of the Trajouce Ecopark.

3.1 Lisbon Volcanic Complex

The “Lisbon Volcanic Complex” (CVL) dates from the Upper Cretaceous,

Senonian (about 70 Ma), and stands out as one of the major episodes of the

Meso-Cenozoic igneous activity that accompanied the opening of the North Atlan-

tic. CVL occupies a large area stretching from Lisbon, Cascais, Sintra, Mafra and

Loures, with fair representation in the region between Lisbon, Sintra and Cascais

(Ramalho et al. 2001).

Study area
Faults a alluvium

b1 CVL basalts

C2Bi Bica Formation: limestones with fossils

C2Cn Caneças 

Geology

Formation: Clayed limestones and Sandy rocks

Fig. 2 Geological regional setting (EGIAMB 2014). Source: Portugal Geological Map, scale

1:50,000, sheet 34-C (Cascais) (Ramalho et al. 2001)
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It comprises various types of structures such as chimneys, dykes, lava flows and

thresholds (among others) and is composed of various types of rocks from basalts

and gabbro’s the rhyolites, through the intermediate types such as trachyte’s or

trachybasalts, among others. Despite the variety of media types, the most abundant

rock is basalt, giving to the CVL a fundamentally mafic or alkaline nature, which

explains the essentially effusive character, subaerial, volcanism assigned to it

(Ramalho et al. 2001). The basalts represent over 70% of outcropping material in

the CVL. This study focused mostly on basalts due to the importance in the context

of the CVL and in particular in the study area. The geographic occurrence of CVL

(in the figure labelled as “Complexo Vulcânico de Lisboa”) is presented in Fig. 3.

From the geochemical point of view, the CVL basalts, according to Perez (Pérez

1985), may be described as alkali-olivinic. They are rich in titanium (TiO2 > 3%),

(4–7%) and magnesium content between 6 and 11% depending on the degree of

evolution.

The CVL geochemical analysis allows concluding about the presence in basalts

of different metals with relatively high levels, such as vanadium, titanium, chro-

mium or nickel.

These metals are mainly associated with the first minerals formed (according to

the Bowen Series) such as the chromiferous spinels, olivines or pyroxenes.

Fig. 3 Distribution of the Lisbon Volcanic Complex (CVL) (EGIAMB 2014). Adapted from

AML Geological Map, scale 1:100,000, North and South sheets
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According to Goldish Series, which represents the alterability of the igneous origin

minerals, these minerals are the first to be altered by weathering processes (essen-

tially chemical). Thus, it is consistent that residual soil basalt mass containing high

quantities of metals have origin in the most alterable minerals.

Several other studies assessed the concentration of metals, particularly heavy

metals in soils in the Lisbon region which included the vanadium analysis (Silva

et al. 1998; Costa 2010).

Silva et al. (1998) refer that high levels of metals such as vanadium or chromium

in soils appear to be related to the presence of a source of these same metals, in the

case of the Lisbon region, the CVL basalts. This same hypothesis is again addressed

and confirmed in COSTA studies (Ramalho et al. 2001) when analyzing a set of

26 soil samples collected in the municipality of Lisbon.

The analysis presented in COSTA (Costa 2010) and reinterpreted in the present

study suggests that there is indeed a clear link between the levels of heavy metals in

soil and the geological substrate, particularly in the case of CVL, and is expected a

high presence of metals in the soils assigned to the CVL.

Finally, and based on these authors, an unusually high presence of heavy metals

in soil of the Lisbon region is expected, particularly metals of the group most

associated with basalts (Cr, Ni, Ti, V) in areas where basalts contribute to the soil

formation or influence water quality by drainage and leaching of geochemical

elements.

Step 2: Definition of a Representative Soil Sampling Plan

The research plan was intended to assess whether the concentration of heavy metals

in soils of the Ecopark is anthropogenic or of natural origin, since the analytical

determinations carried out on soil samples collected within the Ecopark, under the

development of the rehabilitation plan, revealed the presence of vanadium in

concentrations above the reference values (Ontario Guidelines), used at the reme-

diation of the site, as recommended by Portuguese Environmental Agency, in the

absence of national guidelines. These standards (MOE 2011) were developed to

assist owners of contaminated sites in decision-making regarding the quality of the

soil and/or groundwater, and the assessment of the environmental condition of the

land to determine the need for implementation of remediation measures. They

consider the land use type, present or future, namely if the occupation is agricul-

tural, residential, industrial or commercial.

In order to assess the presence of elements of interest (heavy metals) and study

the relationship with the natural geological environment, it was proposed the

determination of the parameters in laboratory, which being potential contaminants

in the soil, also enables checking if they are of natural origin, particularly associated

with the presence or influence of the “Lisbon Volcanic Complex” (in particular

basalts).

The investigation plan allowed sampling at several sites with different types of

occupation (preferably not industrial) in a 2 km area around the Ecopark (Table 1).

The location of the samples is shown in Fig. 4.
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Table 1 Geological formations and number of samples around Ecopark (EGIAMB 2014)

Geological formation

Area occupied by the geological

formation Number of

locations

Number of

samplesEcopark (%)

Lisbon Volcanic Complex 47.0 7 14

Bica Formation 45.2 4 8

Caneças Formation 7.5 4 8

a alluvium

b1 CVL basalts

C2Bi Bica Formation: limestones with fossils

C2Cn Caneças Formation: Clayed limestones and Sandy rocks

GeologySamples

Study area

Fig. 4 Sampling plan (EGIAMB 2014)
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For the design of this plan a number of factors were considered, such as the

assessment of soils in situ, with representative substrates of different geological

types occurring in the region and a statistically valid population for which it was

considered a minimum of 30 samples.

Step 3: Laboratory Analysis

The analytical results of the 30 collected samples at the Trajouce Ecopark neigh-

borhood are summarized with basic statistics and presented in Table 2.

The present study also considered the analytical results of the samples collected

inside the Ecopark area under the rehabilitation process, as well as data collected in

other studies performed by the authors in the Ecopark vicinity with the same

geological context (Pérez 1985; Silva et al. 1998; Costa 2010).

Step 4: Statistical Analysis and Comparison to Reference Standards

According to Galuzka and Migaszewski (2011), Cram-Heydrich et al. (2010), Pérez

(1985), Silva et al. (1998) and Costa (2010) there is a relationship between the

metals concentration in soil and rock mass from which they originate. Incidentally,

this is precisely the reason that different regions have different background metals

concentrations, in particular heavy metals.

Table 3 presents the comparison of analytical results from Ecopark samples with

the Ontario standards (OME, Table 1).

Figure 5 illustrate, for each geological unit, the comparison of the observed

analytical results from Ecopark samples with the Ontario reference levels (OME,

Table 1).

As it could be analysed from Table 2 and Fig. 5, samples collected at CVL

Formation present the highest average concentration of vanadium, chromium and

cobalt, exceeding the Ontario reference levels.

In the case of Trajouce Ecopark surroundings the distribution of the metal

content, in particular vanadium, also follows the geological origin.

Figure 6 shows the vanadium content observed in the whole samples collected

from the CVL geological formation in the previous studies (Pérez 1985; Silva et al.

1998; Costa 2010).

Figure 7 shows the vanadium content observed in the whole samples collected

from the Caneças geological formation in the previous studies (Pérez 1985; Silva

et al. 1998; Costa 2010).

Figure 8 presents the vanadium content observed in the whole samples collected

from the Bica geological formation in the previous studies (Pérez 1985; Silva et al.

1998; Costa 2010).

The analysis of the previous figures allows identifying a trend for nickel,

chromium and vanadium, where the average of the samples collected inside the

Ecopark is clearly below that of the total population of samples collected in the

Ecopark surroundings. This is justified by the increasing influence of carbonate

formations in the samples collected inside the Ecopark.

It also allows identifying, in terms of geological types, a similar trend between

the Bica Formation and the CVL. This trend is particularly evident in metals such as

barium, chrome, nickel, titanium and vanadium. This may be related to the
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Table 3 Average metal grades soil samples versus geological units (EGIAMB 2014)

Reference levels As Ba Be Pb Co Cu Cr Ni V Zn Geological 
units

OME Table 1 1 8 220 2.5 1 20 21 92 70 82 86 290
Average 1 4 samples 

(mg/kg) 13 106 2 14 27 22 70 44 1 1 4 71 Fm. Bica

Average 8 samples 
(mg/kg) 1 8 59 2 12 10 10 22 21 40 49 Fm. Caneças

Average 8 samples 
(mg/kg) 2 229 1 <10 51 39 194 118 231 95 CVL

Values in Red are above reference values

Fig. 5 Comparison of chemical elements from the geological units with the Ontario Standards

(OME, Table 1) (EGIAMB 2014)

Fig. 6 Vanadium values collected in CVL Formation and Ontario Standards (EGIAMB 2014)
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geographical proximity between these two units with some contribution from the

CVL in soils covering Bica Formation.

The analysis of the correlation matrices identifies the association between cobalt,

copper, chromium, nickel and vanadium. This same relationship was obtainable in

Literature Review. This contributes to consider the presence of these metals in the

Ecopark as naturally occurring associated with the Lisbon Volcanic Complex

metallogenesis and also to the carbonate rocks.

4 Conclusions

Trajouce Ecopark is located on a geological complex mostly of Cretaceous origin,

composed of carbonate (Bica and Caneças Formations) and volcanic formations

(Lisbon Volcanic Complex). The CVL is in this region, consisting mainly of

basaltic or peri-basaltic rocks.

Fig. 7 Vanadium values collected in Caneças Formation and Ontario Standards (EGIAMB 2014)

Fig. 8 Vanadium values collected in Bica Formation and Ontario Standards (EGIAMB 2014)
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Geochemical analysis of CVL basaltic materials allowed the assessment of the

presence of relatively high levels of various heavy metals, such as chromium,

nickel, titanium or vanadium. The presence of these metals in the bedrock that

supports the soils of Ecopark region is considered a possible source of the metals

found in soils.

The study of the distribution of various heavy metals in the Lisbon region shows

that the materials of the CVL as bedrock, particularly when composed of basalts,

led to the presence of heavy metals in the soils, mainly for chromium, nickel,

titanium and vanadium.

A research plan to assess the background levels of heavy metals in the region

was performed with the collection of 30 samples in the Ecopark surroundings.

Data interpretation focused not only on the results obtained from these samples,

but also included data from a study with the same scope at Cabra Figa (2 km north)

as well as the samples collected inside the Ecopark.

Results interpretation was made from three perspectives: Ontario Standards,

geological and also statistics.

Regarding to Ontario Standards, if industrial/commercial use is considered there

were exceedances for arsenic, cobalt, chromium and vanadium. But if the back-

ground is considered, then exceedances were observed for arsenic, barium, beryl-

lium, cobalt, chromium, nickel and vanadium.

The geological interpretation showed that the distribution of heavy metal content

in the soil has a close relationship with the geological formation that generates

it. Finally, statistical analysis identifies the correlation between metals such as

cobalt, copper, chromium, nickel and vanadium, which is consistent with the

relationship between the same metals identified in the literature for the CVL.

In summary, the investigation, sampling and results interpretation confirms the

existence of a relationship between the presence of vanadium at the Trajouce

Ecopark and the geological background of the region, proving the hypothesis stated

at the beginning of this study and allowing the use of those soils as not contami-

nated for site rehabilitation.
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Soil Contamination: Case Study on

Environmental Rehabilitation of the Trajouce

Ecopark

Jo~ao Dias Coelho, Joana Fraz~ao, and Susana Dias

Abstract Soil contamination can be defined as the presence of pollutants

above certain levels which cause the deterioration of its environmental functions

(European Commission. http://esdac.jrc.ec.europa.eu/themes/soil-contamination.

Accessed 30 Sept 2015). This contamination may be due to industrial chemicals

or changes on the soil’s environmental features. Between 2003 and 2005 there was

an improper waste disposal on Trajouce’s Ecopark. In 2012, Tratolixo began the

recovery and rehabilitation of those areas through the “Environmental Rehabilita-

tion Plan of Trajouce’s Ecopark”. In 2012, Tratolixo started removing and sending

the residues from the “Waste Deposit” to its final destination. In June 2013, the

company tested a new solution—sorting the materials and reusing them “in situ”

maximizing the reuse principle. This new method allowed for a substantial reduc-

tion on amounts of waste sent to the appropriate destination, and it also reduced the

initially estimated costs of the Rehabilitation Plan by approximately 85%.

This chapter describes a real case of soil contamination and its demanding

process of remediation.

Keywords Soil • Rehabilitation • TRATOLIXO • Waste deposit

1 Introduction

Municipal and industrial waste disposal and treatment processes cause around a

third of Europe’s soil contamination problems. It is estimated that there may be

around 2.5 million contaminated sites across Europe that need analysis and a deeper

investigation. Of these 2.5 million, it is expected that approximately 14% are

contaminated and require intervention through the application of damage remedi-

ation techniques. It is estimated that one third of these contaminated sites are known

and are identified, 15% of which were subjected to such damage remediation
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techniques. The most common traditional technique involves the excavation of

contaminated soil and deposition at suitable locations (European Environment

Agency—http://www.eea.europa.eu/highlights/soil-contamination-widespread-in-

europe).

In 2008, at Trajouce Ecopark, some situations that could cause certain environ-

mental problems, including soil contamination, were detected. This environmental

contamination risk was detected in sequence of the study that aimed for the

restructuring and rehabilitation of Trajouce Ecopark in order to improve operating

conditions.

Knowing the situation, TRATOLIXO decided to suspend the implementation of

the plan and draw up a diagnostic study, which aimed to get more concise infor-

mation on the detected environmental problems and their potential risks.

According to the diagnostic study (DHV 2009b, c), between 2003 and 2005,

several amounts and types of waste were deposited in an existing, non-waterproofed

place, in the central area of the facility, and labeled “undifferentiated waste deposit”.

This deposit was made up of varied nature materials, namely of green waste origin,

demolition waste, soils, rocks, light and heavy rejected, by-product of tuning the

compost and other unspecified materials (Fig. 1).

After completion of the initial diagnostic study, and having a need for a more

precise characterization, given the complexity of the site, TRATOLIXO moved to a

new phase of the study, with the aim of gauging the limits of “undifferentiated

waste deposit” and classifying the deposited materials, according to the waste

acceptance criteria in landfills and assessment of their hazard degree.

Digging some inspection wells during the design of this study allowed us to

identify the areas (Fig. 2) in which these wastes were dumped and these

prospections allowed us to divide the area into four different sectors:

• Sector 1: Construction and demolition waste (CDW), with casual occurrence of

cleaning wastes and other various materials (46,700 m3);

• Sector 2: CDW, mixed with landfill of calcareous materials (10,600 m3);

• Sector 3: CDW, mixed with cleaning waste, green waste, monsters and more

(40,000 m3);

• Sector 4: By-products of the composting process, light and heavy rejected, with

compost (17,800 m3).
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Fig. 1 Waste disposal location (DHV 2009c)
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2 Methods

In September 2012, TRATOLIXO began the treatment of waste improperly

dumped in Trajouce Ecopark between 2003 and 2005, marking the start of the

rehabilitation plan called PRAET (DHV 2009c). The treatment of “undifferentiated

waste dump” conducted in 2012 began in sector 1 and consisted on its removal and

referral to an appropriate final destination.

In June 2013, a new methodology, based on the principle of maximizing the

reuse in situ, was tested. This methodology consisted on a full screening of all the

Fig. 2 Delimitation of the waste disposal area (DHV 2009b, c)
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residues. Considering the results obtained in the environmental rehabilitation test-

ing phase, all works, developed in 2013 and 2014, were conducted following this

methodology.

The methodology consists in conducting a screening on the waste, which obtains

three distinct fractions, carefully analyzed through the physical and chemical point

of view, and then carried to an appropriate destination or reused locally.

3 Results

During the work of the PRAET, during 2012–2014, 24,854.96 t of waste were sent

to their final destination (Table 1).

The comparison of the different types of quantitative waste sent to its final

destination shows that the methodology adopted in 2013–2014 allows a significant

reduction in the amount of waste going to its final destination, in turn allowing a

considerable reduction in the costs of the environmental rehabilitation of the

Trajouce Ecopark, currently estimated at 85% compared to the originally planned

costs.

4 Conclusion

Soil contamination is a very relevant issue to the environment and economics, and

may have implications for landowners, municipalities, territorial planning author-

ities, government and local communities (EPA – AU—http: //www.epa.sa.gov.au/

environmental_info/site_contamination).

In short, the change in the methodology of waste treatment (2012/2013) allowed

for a substantial reduction in waste amounts sent to an appropriate destination, as

well as costs linked to the environmental rehabilitation of the Trajouce Ecopark.

This reduction in costs compared to the predicted values is around 85%, which

brings us to the conclusion that the methodology of comprehensive waste sorting

translates into significant economic and environmental benefits for TRATOLIXO.

“Acting to Safeguard the Future”, TRATOLIXO engaged in problem solving

associated with the contamination of the Trajouce Ecopark soils, always promoting

the use of environmentally friendly methods, while never forgetting its commit-

ment to the reduction of costs associated with these operations.

Table 1 Amount of waste

sent to their final destination

(2012–2014)

Waste typology 2012 2013 2014

Hazardous waste – – 44.36

Non-hazardous waste 11,372.04 2525.68 2367.16

Inert waste 5831.40 857.32 1857.00
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Anaerobic Digestion of MSW: Challenges

of a High Cost Technology

Inês Moura and David Pereira

Abstract In Portugal, as in Europe, there are several different technologies to sort

and treat the different components of municipal solid waste (MSW). For treatment

of the organic fraction of MSW (OFMSW) there are also several technological

options. The Anaerobic Digestion (AD) technology is a well-known solution in

Portugal, with several AD plants working at their full capacity. However, the

technology between plants differs, and with it, its operation, maintenance and

biogas production results.

To control and operate an anaerobic digestion process a lot of factors have to be

taken into account. As with all biological processes, the optimum conditions are

essential. The AD process has a rapid response to any changes, such as changes in

the feeding, temperature and O2 addition (sometimes needed in small quantities

(less than 1%) to decrease the H2S amount in the digesters). If the feeding stops, for

any maintenance of the pumping system or an unforeseen problem, the pH

decreases, the volatile fatty acids increase and the biogas production abruptly

decreases, also decreasing, if the normal feeding is not restored in a short period,

the methane content and increasing the H2S content. This kind of instability, as

common as it can be in a plant operation, is highly unfavorable for the process and

increases the operating costs by reducing plant revenue.

Other factors, mainly in the pretreatment, have to be considered, such as a good

system of glass and grit removal especially in a wet treatment, which will prevent

damaged pumps, clogging, and extremely high maintenance costs.

If the AD technology is based on a low solids content feeding, the plant will have

a lot of piping and pumps, so the right project calculations for size and capacity are

mandatory to decrease the costs. Arranging the different equipment in the plant to

decrease the pumping distance will prevent capital costs in pumps and piping and

will also prevent difficult clogging situations. To plan and design a simple piping
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system, with as little curves and short piping as possible, will prevent high main-

tenance costs and a lot of plant stops due to clogging.

Keywords Municipal solid waste • Anaerobic digestion • Profit • Cost • Operation

1 Introduction

The construction of Anaerobic Digestion (AD) plants in Portugal comes within the

scope of the Decree-Law 178/2006 establishing the PERSU II and Decree-Law n. �

152/2002 of 23 May, which in Art.7. sets targets for the reduction of biodegradable

municipal waste disposed in landfill. PERSU 2020 set a higher target to landfill

biodegradable waste deviation with the Decree-Law n� 183/2009, increasing the

need for treatment solutions that reduce, reuse and recycle the waste. Fig. 1 explains

in a more detailed way the Portuguese situation in 2015.

In Portugal, as in Europe, there are several different technologies to sort and treat

the different components of the municipal solid waste (MSW). For the treatment of

the organic fraction of MSW (OFMSW) there are also several technological

options. The AD technology is a well known solution in Portugal, with several

AD Plants working at their full capacity. However, the technology between plants

Fig. 1 Portuguese goals for recycled material according to PERSU II and PERSU 2020
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differs, and with it, it’s operation, maintenance, and biogas production results

as well.

2 Control Ans Operation of an AD Process

To control and operate an anaerobic digestion process a lot of factors have to be

taken into account. As with all biological processes, the optimum conditions are

essential. The AD process has a fast response to any changes, such as changes in the

feeding, temperature, O2 addition (sometimes needed in small quantities (less than

1%) to decrease the H2S amount in the digesters). If the feeding stops, for any

maintenance of the pumping system or an unpredicted problem, the pH decreases,

the volatile fatty acids increase and the biogas production abruptly decreases,

consequently decreasing the methane content and increasing the H2S content, if

the normal feeding is not restored in a short period. This kind of instability, very

common in a plant operation, is highly unfavorable for the process and increases the

costs of operation by reducing plant revenue.

Other factors, mainly in the pre-treatment have to be considered, namely a good

system for the glass and grit removal, especially in the context of wet treatment,

which will prevent damaged pumps, clogging, and extremely high maintenance

costs.

Additionally, if the AD technology is based on a low solids content feeding, the

plant will have a lot of piping and pumps, and being so, the right project calcula-

tions for size and capacity are mandatory to decrease the costs. Arranging the

several different equipments in the plant to decrease the pumping distance will

prevent capital costs in pumps and piping and will also prevent difficult clogging

situations. To plan and design a simple piping system, with as little curves and short

piping as possible, will prevent high maintenance costs and a lot of plant stopping

due to clogging.

Figure 2 shows the Biogas Yeld as function of the Organic Loading Rate (OLR),

temperature and different pre-treatments. As observed, plants that treat food waste

and source separated MSW show high values of Biogas Yeld in the Anaerobic

Digestion Treatment. The thermophilic reactors have also tendency to produce

more biogas than the mesophilic digesters, for a similar OLR.

If the AD technology is based in a high solids content feeding, the digesters can

be smaller but the efficiency of the process may then decrease. Reports about this

systems point to a biogas yeld of 0.103–0.147 m3/kg of Volatile Solid (VS) fed. For

the cases where AD technology is used as wet systems reports of a biogas yeld of

0.4–0.5 m3/kg VS were observed (see Fig. 2). However, the technologies are

completely different and both have several advantages and disadvantages.
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3 The Multi-Staged Anaerobic Digestion

The multi-staged anaerobic digestion must be taken in understanding because of the

goal of using more than one reactor. Sometimes these digesters operate in parallel

(and are not multi-staged reactors) but single-stage digesters that can exist because

of tank size limitations or just to simplify the management. A lot of economical

studies have to be made to understand the viability of these systems in each real

case study.

The first high-solids content digesters (dry systems) were a type of small

landfills, so that resulted in batch systems. This type of system has some advan-

tages, namely a higher possibility of controlling the digesters conditions, with

higher biogas production rates. The main disadvantage is the uneven biogas pro-

duction and the lack of stability of the biomass.

Another very important factor to take into account is the digesters temperature.

Two main range of temperatures, thermophilic and mesophilic can be observed in

almost every AD Systems. The mesophilic microbes are adapted to roughly

30–40 �C and the thermophilic microbes to 50–60�. The thermophilic system has

higher costs of operation, especially a higher energy consumption, but the records

found were of a higher biogas yeld content (see Fig. 2), so, the possible revenue of

the energy production would be higher, albeit with higher costs of operation and

energy consumption.
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4 The AD Plant Profits

The AD Plant profits are based on the selling of electrical energy and recycles

and on the gate fee. The profits may also include the reduction of landfill deposition,

because there is no need to spend due to the waste deviation. In the future, the

carbon offset credits should also be taken into consideration. However, an AD Plant

has several costs to be taken into account, namely, the electrical energy of the

equipment in the plant, the landfill deposition of part of the waste input, the labor

costs, the water, the wastewater disposal, the maintenance costs and the financial

costs if applicable (Faria T et al. 2013). The thermal energy used in the heating can

also be considered a cost because it is energy not sold. The capital cost should also

be considered and all the chemical products used in the operation.

The Digesters performance and cost depends on its configuration and OFMSW

source. The biogas yeld of the different technologies vary and there are some

factors to take into account, such as the percentage of methane in the biogas (the

50–70% of methane range present in the biogas can mean a totally different energy

potential of a biogas volume unit) and the digestibility of the OFMSW. To compare

biogas yeld of different technological solutions there is a need for standardized

methods of characterization and accounting of organic matter input to the plants

and digesters, to understand the efficiency of the pre-treatment and the quality of

the process. Fig. 3 explains how the definition of organic matter is important on the

overall process.

Fig. 3 Definition of the organic matter to digesters

Anaerobic Digestion of MSW: Challenges of a High Cost Technology 299



5 Conclusion

Regarding the state of the art and the potential difficulties coming from the practical

applications side, one may conclude that Anaerobic Digestion can be a solution to

reduce the biodegradable municipal waste disposed in landfill. However, the costs

of its implementation and operation have to be taken into account. The economic

viability of these solutions is highly sustained in gate fees, the decrease of landfill

deposition cost per ton and energy and recyclables selling market price. So, it’s very
important to study its viability before investments are decided, because effects from

the behavior of the dynamic market, potentially fluctuating across time and geog-

raphy. An example: for a developing country, an MT solution can be a solution

because it does not need environmental awareness since it treats MSW and there is

no investment cost in the waste collection. On the other hand, in a developed

country, an organic valorization plant with an upstream automatic sorting can be

a valuable solution due to the conditions of the energy selling market since the

landfill deposition is expensive.
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The Potential for Electricity Generation

in Anaerobic Digestion of Municipal Solid

Waste: The Real Case of TRATOLIXO

Ricardo Castro, Maria Jo~ao Alves, and Jo~ao Dias Coelho

Abstract The anaerobic digestion (AD) of Municipal Solid Waste (MSW) is a

subject approached in different ways across Europe, as a result of the various

national waste management and energy policies and other issues such as the

typology of the waste. The Southern European countries, like Portugal, are

among those that bet the most on AD for treating MSW from undifferentiated

collection, instead of biowaste, the selective collection of the organic fraction of

MSW, typical of Northern European countries.

The difficult pretreatment of this waste, which allows the separation of organic

matter from all other fractions to AD, as well as the inert elements, that cause

abrasion in the process, make the operation/maintenance costs high. Therefore, the

AD of MSW is losing popularity in comparison with the lower operation costs and

higher electrical production (most times) of landfills, still the dominant infrastruc-

ture in MSW management in Portugal.

It is therefore important to look beyond the obvious environmental benefits of

this technology (reduction of greenhouse gases and landfills, renewable power

generation and compost production), if it could represent an important contribution

to the national grid. What is the true potential of organic residues from the

undifferentiated MSW to generate biogas by AD and then electricity? Is it an

economic asset? The plants operating in Portugal have been attaining their full

capacity in recent years, therefore it is now possible to deliver concrete results that

will help understand how much production is liable to be yielded.

This chapter intends to present actual data on the AD of MSW, taking as a case

study the intercity system of AMTRES (Association of Municipalities of Cascais,

Oeiras, Mafra and Sintra) and the AD plant (ADP) of Abrunheira, in Mafra,

managed by Tratolixo.

Despite the difficulties associated with the operation of these plants, this work

demonstrates that it is possible to carry out improvements in AD technologies,

adapting them to the reality of waste management and the characteristics of
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geographical areas which they are a part of, reaching beyond the projected

production.

Keywords Anaerobic digestion • Biogas • Biowaste • Renewable energy • MSW •

TRATOLIXO

1 Introduction

The need to meet community targets for diverting biodegradable waste (Biowaste)

from landfill sites, led the municipal solid waste (MSW) managing bodies in

Portugal, to invest in new mechanical and biological treatment (MBT) plants,

investments which were co-financed by Community funds. Initially, these plants

had composting as biological treatment method of reference, this second generation

adopted the anaerobic digestion (AD), with subsequent composting, as preferred

technology, due to the increase of revenues from the production and sale of

electricity.

The AD of the organic fraction of MSW has some decades of development and is

widely implemented in Northern Europe countries (EUNOMIA 2001), but in

Southern Europe countries this technology was tentatively implemented and only

by virtue of Community rules. To a large extent, this is due to several constraints

associated with the collection of this Biowaste. While in northern countries of

Europe a network of separate collection of Biowaste was set in place, in the

countries of the South, this collection has been avoided, either for technical or

economic reasons (Chang and Pires 2011).

In the case of Portugal, to a large extent, the Biowaste lost the opportunity to

have a separate collecting because they were the last stream of waste to have an

economical value. First, the separate collection of packaging emerged,—a system

that has been adopted almost everywhere in the country and which added three

flows to the collection of MSW: packaging (plastic and metal), paper/cardboard and

glass. Later on, other flows of separate collection were being added for operational

and specially for economic reasons: batteries, tyres, electrical and electronic equip-

ment, monsters (large objects, such as furniture and mattresses), garden waste,

among others. This philosophy of collection at national level prevented that, for

example, a collection of only two streams, dry and wet, could be implemented with

either gains in treating Biowaste and MSW collection costs.

The sum up of all these collection circuits led to a significant increase in costs

that, according to the World Bank, in developed countries such as Portugal, can

vary from 85 to 250 USD/ton. These costs exceed largely the treatment costs,

estimated between 40 and 100 USD/ton for Landfills, 35–90 USD/ton for

composting systems, or 65–150 USD/ton for anaerobic digestion (World Bank

2012).

Biowaste is the largest fraction of MSW, from 35 to 50% (EUNOMIA 2002),

and one with a more significant impact on collective deposition in street containers,
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system adopted in Portugal, where the climate and the rapid leaching of this waste

causes odors and contamination not compatible with high demands of citizens as

regards the hygiene of public space. Importantly, the MSW collection in urban

areas in Portugal is mostly done in daily circuits, or at worst, every other day. For

these reasons, municipalities, directly or indirectly responsible for collection of

MSW, would not bear the financial costs and political risks of selective collection of

Biowaste. Therefore, only some collection circuits from large producers of

Biowaste (industrial and commercial), have been implemented in the country.

This way, when the second generation of MBT plants were built, they did not

provide the treatment of Biowaste, but MSW from undifferentiated collection. The

few of those which predicted the Biowaste collection, later had to be adapted to the

operation with MSW, as was the case of the ADP of TRATOLIXO, which we’ll
discuss as our case study.

Since various AD technologies originating from northern Europe were designed

to the reality of Biowaste treatment, when the opportunity for their adaptation to the

MSW collection systems arose, there have been several cases of failure. The

pretreatment system of MSW passes by the choice of the smallest fraction, usually

below 60 mm, where the contamination of inert elements (sand, stones and glass) is

high. This contamination is responsible for high abrasion problems of equipment

and in some cases, settling in anaerobic digesters, or intermediate tanks. These

problems have caused several stops of MBT plants and maintenance costs have far

exceeded the income from the sale of electricity, so the technology was viewed

negatively by most waste management companies.

This study aims to demonstrate that despite these problems, it is possible to carry

out adjustments during operation that allow to overcome these difficulties and,

increase the reliability of these facilities. It is also an objective to show that the dry

AD, is the most appropriate for the treatment of MSW to the typology found in

Portugal, allowing electrical production results well above expectations, with a

positive impact on the economy.

2 Methods

This study has been prepared based on the industrial-scale results of the Anaerobic

Digestion Plant (ADP), of TRATOLIXO, located in Abrunheira, municipality of

Mafra. This unit was designed to render 160,000 tons/year of MSW that after

pre-treatment, would ensure 50,000 tons/year of organic waste and the filling of

two digesters and; 40,000 tons/year of Biowaste that, after pre-treatment, would

ensure 25,000 tons/year of organic waste and the filling of one digester. This plant

was designed as a mesophilic dry process plant, with batch feeding, single-stage,

according to Valorga technology.

The process of inoculation and start-up of the two MSW digesters took place at

the end of 2012, having the plant operated only with these digesters during 2013.

Due to the reduced amount of separate collected Biowaste on AMTRES system
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(about 2000 tons/year, only), insufficient to operate the Biowaste digester exclu-

sively with this material, in early 2014, the decision was made to operate the third

and last digester also with undifferentiated MSW. Since March of 2014 that the

ADP operates with three digesters at full load, with MSW. This study aims to

present the operating results of the ADP, with regard to the main production ratios

of the digestion process:

– The amount of biogas per ton of sorted waste (SW) in the plant and sent to the

digesters (Nm3 of biogas/ton SW);

– The amount of electrical power produced per ton of MSW (kWh/ton MSW);

– The quantity of electrical power per ton of sorted waste in the plant and sent to

the digesters (kWh/ton SW).

These ratios should also be compared with what was envisaged in the project, in

order to understand what changes were made to achieve these results and what

gains were obtained. Finally, we will evaluate the impact that such production

figures have into the electricity network of these municipalities, and since the ADP

has the ability to process only 65% of the MSW of AMTRES system, what would

be the impact if this technical solution would be adopted for the treatment of all

MSW generated by householders.

Chart 1 shows the evolution of the ADP performance since 2013, when the plant

operation reached a rate close to the nominal in two of three digesters available. Full

load in the three digesters was only reached in the end of 2014s first semester.

It should further be noted that from mid-2013, ADP now operates with MSW

pre-screened to 80 mm in the Industrial Center of Solid Waste Treatment (ISWTP)

of Trajouce, for logistics optimization reasons. For this reason, the amounts of
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MSW displayed are those that have been pre-processed at the ISWTP, and then sent

to the ADP, to achieve amount of organic waste introduced into the digesters.

3 Results

In view of the several problems associated with these plants, some of them

experienced since the start-up of the ADP, improvements have been implemented

in the treatment process. In the commissioning phase, two substantial changes were

made to the operation of the ADP by the technology contractor (Urbaser):

– Addition to the process of AD of the less than 15 mm fraction (previously

rejected);

– Grinding to a particle size of approximately 20 mm from the fraction lying

between 15 and 60 mm, for the AD;

After commissioning, see Table 1, TRATOLIXO has implemented a number of

improvements aimed at two main goals: increasing the technical availability of the

plant and, the improvement of the AD performance (reduction of contaminants to

the digesters, increased productivity of biogas, reduction of the amount of biogas

sent to the emergency flare). Listed below are some of these changes and their

impact (Table 1):

These improvements allowed to surpass all expectations of biogas and electricity

production, as shown by the following charts:

Chart 2 presents the amount of biogas produced per ton of SW that is introduced

in the digesters. The project target was 147 Nm3/ton, value close to reality in the

Table 1 Main changes implemented during ADP exploitation by Tratolixo

Improvements

Increasing technical

availability of the plant

Improving AD

performance

Processing pre-screened <80 mm MSW ✓ ✓

Glass manual sorting ✓

Manual sorting of contaminants before AD (Q&C) ✓ ✓

Ballistic system for rejection of inerts in the fraction

<15 mm

✓

Implementation of technical cleaning team ✓

Increasing AD temperature from 38 to 40 �C ✓

Improvements in agitation network (high pressure

biogas)

✓ ✓

Construction of Bypass to the dewatering unit ✓

Schedulling of technical maintenance stops to avoid

deviation/losses of biogas and electrical power

production

✓

Increase of dry matter content, from 25 to 28% ✓
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years 2013 and 2014 but still below expected. In 2015 this value has been exceeded

for the first time, with 158 Nm3/ton.

Regarding the electricity produced from biogas, gains on technical availability

of critical equipments allowed to spend only 2% of the biogas produced, in the

plant’s emergency flare, increasing ratios of electrical production per MSW and SW

as the Charts 3 and 4 show.

Considering that the project foresaw the production of only 81 kWh/ton of MSW

processed, the results are quite better. In part, this improvement is related to the

increase in the ratio of the SW for the digesters, which went from 37 to 40%.

In terms of electricity production for every ton of waste actually introduced in

the digesters, this also overcomes the project in about 30%, which estimated a ratio

of only 259 kWh/ton RT.

It is also important to clarify that these values of electrical power produced, refer

to the amount actually injected into the national grid. There are still about 5% of
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losses between the production and the injection on the network, already considered

in all these results. The ADP does not use any electricity for self-consumption.

4 Conclusions

The results presented here, demonstrate a positive reality of a technology that is

often viewed in a reticent manner as a solution for MSW treatment. It is possible to

notice that despite the problems associated with the treatment of this highly

heterogeneous stream of waste, the potential of the organic fraction contained

therein allows to achieve very satisfactory electrical production ratios, without

further burdening Municipalities with new separate collection systems.

There are, in fact, numerous technological and operational improvements that

are changing the reality of these plants. Regarding to the impact that a plant like this

can have in the community, in addition to the obvious environmental benefits that

should be emphasized—renewable energy production, the significant reduction of

greenhouse gas emissions and the potential of organic recovery for incorporation in

the soil in the form of compost—there is a very positive impact on the power grid.

Considering that the production of MSW in the municipalities of AMTRES is

0.346 ton/inhab.year (TRATOLIXO 2013), knowing that for every ton of this waste

in ADP is possible to produce 135 kWh, we can calculate that for each inhabitant, it

is possible to produce in a year, 47 kWh of electrical power from its MSW. Taking

into account the electrical consumption per capita (PORDATA 2015) in Portugal,

divided by different components, we know that domestic consumption is 1173 kWh

a year and the public street lightning is equivalent to 141 kWh. If all AMTRES’s
MSW was treated in the ADP, the total electrical production would be enough to

guarantee 33% of the total public street lightning or, 4% of the total domestic power

consumption.
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Although unknown to most, this is a reality in the AMTRES system, where with

the installed capacity of the ADP it is already possible to achieve 65% of these

results. If a similar treatment was extended to the entire national territory, the

impact would be very positive, just think that one third of the electricity for street

lightning across the country, could be produced from food scraps and other organic

materials placed in dustbins, without additional costs in the collection.
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Wastewater Reuse: Case Study of

Abrunheira’s Industrial Water Treatment

Plant

Ana Barbosa, Lúcia Bonifácio, and Susana Dias

Abstract Increasing pressure on water resources and technological development

of water treatment systems, coupled with savings from water reuse, have prompted

the urgency of wastewater recycling and reuse.

Based on this premise, Tratolixo has built an Industrial Wastewater Treatment

Plant in Abrunheira (IWTP)—Mafra, a system that reuses 60% of effluent for

industrial purposes. The final effluent shows a significant reduction on its pollutant

parameters, leading to a reuse in the Anaerobic Digestion Plant.

Since it started working the Abrunheira’s IWTP has saved more than 25,000 m3

of water that was reintroduced into the industrial process. This chapter describes a

real case of successful investment on wastewater reuse.

Keywords Tratolixo • Reuse • Industrial water

1 Introduction

It has been estimated that the water saving potential in Europe stands at 40%. This

fact illustrates the importance of improving water efficiency across a variety of

sectors as one aspect of tackling water scarcity and droughts (http://ec.europa.eu/

environment/water/quantity/water_efficiency.htm).

This water scarcity leads us to reflect on drinking water applications, prompting

the urgency of wastewater recycling and reuse, and finding alternative water

resources (Asano 1998). In Portugal, there are already some standards and legisla-

tion on reusing wastewater, specially conducted by ERSAR—the water and waste

regulatory entity (Monte and Albuquerque 2010).

There’s already a technological development on wastewater treatment systems.

At an industrial level, there can occur a closed-loop system, where the industrial

treated wastewater can be used on the same process (Fig. 1), thereby increasing
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water savings. About 25% of worldwide water demand is related to industrial

applications.

The cost-effectiveness of reusing water for industrial purposes depends on the

distance the water must be transported, between the reclamation facility and the

point of use (Asano 1998).

In Abrunheira’s Ecopark—Mafra, TRATOLIXO has built an industrial waste-

water treatment plant (IWTP) 300 m distant from the Anaerobic Digestion Plant

(ADP). This is a new technological facility for waste treatment and has three

digesters that use industrial water into the organic process. This water may come

from the IWTP, making the whole process economically and environmentally more

respectful.

This work reflects on treated wastewater reuse (final water/effluent reuse),

specially taking as an example the matching between these two Abrunheira’s—
Mafra facilities: ADP—as the industrial wastewater production and final water

consumer and IWTP—as the treatment unit and final water producer (this facility

may also consume some of the treated effluent).

2 Case Study

In 2012, Tratolixo started a new technological solution for waste treatment—an

Anaerobic Digestion Plant in Abrunheira’s Ecopark—Mafra, an innovative solu-

tion, strategic in terms of organic waste deviation from landfills, enhancing organic

and energetic valorization.

Fig. 1 Engineered treatment and reuse facilities in the cycling of water through the hydrologic

cycle (Asano 1998)

312 A. Barbosa et al.



This anaerobic digestion process, despite being called a dry process, needs

water/moisture for the microorganisms, around 90 m3/day. The water that results

from this digestion process, around 113 m3/day, has a high organic content.

This leachate together with the wastewater from social facilities (and from the

future landfill) of the Ecopark, go straight into the Industrial Wastewater Treatment

Plant, that began working in May 2014, with a capacity to receive 245.5 m3/day.

This infrastructure was specially designed to receive and recover waters with a high

and complex organic content and has a high level of technical know-how. The final

effluent achieves a quality that allows re into the industrial circuit, minimizing

potable water consumption (Fig. 2).

Since IWTP started working, the potable water consumption reduced (Fig. 3).

Late results from September 2015 have shown that almost half of the total water

consumption in the Ecopark is industrial water (44%), leading to savings in

drinking/potable water. TRATOLIXO already saved around 25.796 m3 of potable

water since the IWTP started.
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3 Treatment Process

The differences on quality and quantity of the leachate have made it necessary to

build two distinct lines, that just converge on the tertiary treatment. The IWTP was

dimensioned to receive wastewater from three different origins, described on

Table 1 (Socamex 2013).

Except for BOD, it was already expected that ADP wastewater would be the

most heavily charged. Until now, the landfill origin has no influence because it is

still under construction, and the IWTP only works with the wastewater from the

ADP and Social Areas, with a flow of 113 m3/day. This flow has the following

characteristics (Table 2):

Not only does ADP wastewater have a strong organic level but also a high

conductivity and solid content.

The treatment process has three different phases. The final effluent achieves such

a quality that it can be reused in the ADP industrial process:

1. Primary Treatment: coarse and perforated screens, equalization tanks for flow

regulation and two treatment lines:

• Line A: Less significant flows—ADP

• Line B: Significant flows—Landfill

Table 1 Parameters of the three different wastewater origins

Admission parameters (data project)

Parameters Landfill (line B) ADP (line A) Social areas (line A)

Flow (m3/day) 67 196 65

Conductivity (μs/cm) – 30,000 –

COD (mg O2/l) 20,000 35,000 650

BOD (mg O2/l) 10,000 6875 250

TSS (mg/l) 500 13,000 325

N (mg/l) 3000 4500 100

P (mg/l) 30 100 11

Table 2 IWTP admission

parameters (project and real

data)

Admission parameters

Parameters Project Real

Flow (m3/day) 327 113

Conductivity (μs/cm) 30,000 35,000

COD (mg O2/l) 35,000 28,000

BOD (mg O2/l) 20,000 6000

TSS (mg/l) 13,000 14,000

N (mg/l) 3000–6000 4500

P (mg/l) 100 40
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2. Secondary Treatment: Biological treatment (Line A and Line B) and MBR—

Membrane Bio Reactor;

3. Tertiary Treatment: reverse osmosis by “Cross-Flow” with a pore of <0.001

microns;

4. Solid phase treatment: one treatment line with rotary drum thickener, for the

sludge removed from the biological treatment and MBR.

The main advantage of the final phase with the tertiary treatment is the high

quality of the effluent that can be reused on the industrial process of the ADP and

also in the IWTP.

Based on this premise the final parameters were defined (Table 3).

At the present moment, except conductivity (not so relevant on the ADP

process), every other final parameter meets all the expected values for reusing: a

medium flow of 68 m3/day and a conductivity of <300 μs/cm, COD < 16 mg O2/l

and BOD < 3 mg O2/l (Table 3).

Since ADP reached its full capacity, in 2014, the volume of wastewater naturally

increased. However, in 2014 and comparing with 2013, at an economic level,

TRATOLIXO saved around 17% on the wastewater treatment costs (wastewater

was previously sent out to external treatment).

Between 2014 and 2015 (until the present moment) there was a 9% saving and

the amount of effluent treated raised from 583.2 to 682 m3/week (median values).

4 Conclusion

Water as a production factor has an undoubted importance in a country such as

Portugal, due to its edaphic and climatic constraints. This fact, together with

domestic and industrial demands, and comparing raising demand and known

water resources, renders inevitable its proper and sustainable use (Lencastre and

Franco 2003).

“Acting to Safeguard the Future”, Tratolixo is strongly committed in water

saving and reusing the effluent of the waste treatment process. In Abrunheira’s
Ecopark—Mafra an Industrial Wastewater Treatment Plant was conceived to

Table 3 Final effluent

parameters (project and real

data)

Final effluent parameters

Parameters Project Real

Flow (m3/day) 196 68

Conductivity (μs/cm) approx. 200 approx. 300

COD (mg O2/l) <100 <16

BOD (mg O2/l) 40 <5

TSS (mg/l) <80 <5

NH4 (mg/l) <15 <3

Cl (mg/l) <200 50
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reclaim and treat the ADP, Social Areas and landfill effluents. Nowadays, the major

contribution comes from the ADP with highly organic effluent containing

35,000 μs/cm of conductivity, 28,000 mg O2/l of COD, 6000 mg O2/l of BOD

and 14,000 mg/l of TSS.

The IWTP has a phased treatment, with a final step reverse osmosis. This

infrastructure’s performance leads to a final effluent with a very high quality:

conductivity < 300 μs/ cm, COD < 16 mg O2/l and BOD < 3 mg O2/l allowing

final water reusing.

This fact has already allowed savings of around 23,267.1 m3 of potable water

since May 2014 when IWTP started working.

The reusing solution of the high quality final effluent in Abrunheira’s Ecopark
proves to be the best economic option but mainly the best environmental solution.
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Choosing the Appropriate Technology

for Wastewater Treatment Regarding Energy

Sustainability

David Pereira and Inês Moura

Abstract This paper intends to present a study about the costing of construction

and operation of a particular branch of wastewater treatment: the use of activated

sludge systems. There are three classical options of this process taken into consider-

ation: extended aeration, conventional aeration with standard rate sludge digestion

and conventional aeration with high rate sludge digestion and energy valorization.

In a large range of served population the treatment alternatives were evaluated,

designed according to the current parameters.

The economic study of the treatment alternative used a geometrical pre-design,

followed by measured work and quotation. This technical-economical modeling

allows for the obtainment of interesting conclusions for the future design of

wastewater treatment plants, whether they be new facilities or installations that

need enlargement and/or rehabilitation.

Based on practical assumptions there’s a definition of the served population

which brings advantages to the use of one or other alternatives, considering almost

exclusively economical and financial criteria. The designer must have the responsi-

bility to consider other factors that are discussed widely.

The purpose of the present study, being an academic dissertation, was to offer a

general tool for decision. Since it was based on actual average market conditions, it

may present deviations when applied to real situations, requiring adaptation from

qualified technicians.

As it is well-known a wider range of contributing equivalent population

should be served, with advantages, by a treatment that incorporates biogas use from

mesophilic anaerobic digestion, to produce heat and/ or electricity. On the other hand,

smaller equivalent populations use to their advantage extended aeration systems,
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without separated digestion. The question to answer was for what population there

was no doubt about the decision to take without making too many design exercises.

In this study the range of populations where one or other system is obviously a

good option are divided by a middle range, called “the doubt region”, that has to be

studied with more accuracy, due to local and particular characteristics. This “doubt

region” includes activated sludge systems with conventional aeration using stan-

dard rate anaerobic digestion or treated digestion or extended aeration ones, com-

peting according to actual local conditions.

These qualitative results were expected, being the present dissertation a contri-

bution to delimit these results in a quantitative way. It was concluded that the con-

ventional aerated systems with standard rate digestion start to compensate,

comparing with the extended aeration systems costs, in 15 years, for served equi-

valent populations higher than 10,000 inhabitants. The activated sludge conven-

tional aeration system with heated and mixed digesters and energy production from

biogas becomes economically viable for the same project duration, from about

35,000 inhabitants served (according to this study, from 33,500 inhabitants),

regarding average Portuguese conditions.

In between, deep studies must be done, wherein there is the possibility of using

separate digestion of primary and secondary sludge in standard rate digesters, a type

of solution that is falling into disuse, because of the exploration´s disadvantages,

but whose study should be performed to reduce the inconveniences, decrease the

energetic consumptions in comparison with extended aeration systems, for a

range of equivalent population where the implementation of high rate digestion with

energy production is not yet justified.

Keywords Wastewater treatment • Activated sludge process • Anaerobic

digestion • Cost minimization • Energy balance

1 Introduction

Municipal wastewater treatment is a costly process which needs to be economically

and financially optimized. The present paper intends to present a study about the

costing of construction, maintenance and operation of a particular branch of waste-

water treatment, the use of activated sludge systems, with three classical options of

this process: (i) extended aeration, (ii) conventional aeration with standard-rate

sludge digestion and (iii) conventional aeration with high-rate sludge digestion and

energy valorization.

This technical & economical modeling allows the obtainment of interesting con-

clusions for the future design of wastewater treatment plants, whether for

new facilities or installations that need enlargement and/or rehabilitation.
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The purpose of the present study, being an academic one (de Moura et al. 2012),

was to offer a general screening tool for decision help between alternatives,

limiting the hard work which is the study of a larger set of alternatives.

2 General Comparison of Activated Sludge Processes

Briefly the main activated sludge systems types may be compared in the following

way:

(a) EXTENDED AERATION

• Lower investment

• Greater energy consumption (electricity)

• Easy operation and maintenance

• More reliable

• Shock loading relatively resistant

• Stabilized sludge

• Less amount of sludge for deposition

• More difficulties in optimized layout under hilly (less flat) ground conditions

(b) CONVENTIONAL AERATION

• Greater investment (greater number of unit operations)

• Less electricity consumption in oxygenation

• More complexity in equipment

• More dependent of incoming quality conditions, especially industrial toxicity

• Separate sludge treatment with heat consumption

• Potential for gas & electricity production

3 Methodology

In a wide range of served population, the treatment alternatives were evaluated,

designed according to the current parameters. Classical litterature was followed as

Eckenfelder, Novotny 1989; Pires 2009; Qasim 1999; Spellman 2003; Vesilind

2003; U.S. Environmental Protection Agency 1974.

The economic study of the treatment alternatives used a geometrical pre-design,

followed by quantity measurement and quotation using cost functions. Sensitivity

analysis was an important point in the study.

Based on practical assumptions there’s a definition of the served population

which brings advantages to use one or other alternative, considering almost exclu-

sively economical & financial criteria. The designer must have the responsibility to

consider other factors that were discussed.
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As it is well known, wider ranges of contributing equivalent population better

justify incorporation of biogas use from mesophilic anaerobic digestion, to produce

heat and/or electricity. The question to answer was for what population there was no

doubt about the decision to take without making too many design exercises.

The defined target was to obtain a middle range, called “doubt region”, that has

to be studied with more accuracy, due to local and particular characteristics,

being relatively safe to define the extreme areas.

In Fig. 1 we may observe a general cost function, which shows the economy of

scales, i.e., the decrease of unit costs with the increase of dimension. This example
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Fig. 1 Typical cost function and a synthetic example with relative costs (only for comparison with

parallel assumptions, not absolute values)
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does not give absolute values, since there were a set of assumptions regarding, for

instance, type of topographic ground and soil characteristics.

Figure 2 presents, on the other side, the general flowsheet of the application of

the methodology, specifically for the simpler alternative: extended aeration acti-

vated sludge.

4 Results and Conclusions

Qualitative rather than accurate quantitative results were expected and obtained.

The present study was a contribution to delimit these results in a approximate

quantitative way, that are only valid for average Portuguese conditions on the year

it was built.

It was concluded that the conventional aerated systems with standard-rate

digestion start to compensate, compared with the extended aeration systems costs,

in the project duration of 15 years, for equivalent served populations higher than

10,000 inhabitants. The activated sludge conventional aeration system with heated

and mixed digesters and energy production from biogas becomes economically

probably viable, for the same project duration, from about 35,000 inhabitants

served, regarding average Portuguese conditions.

Between these figures (approximately from 10,000 to 35,000 equiv. inhab.),

deep studies must be done, if one does not accept the possibility of using separate

sludge digestion in standard-rate digesters, without heating. Given the simplified

assumptions and the variations on the energy market (Comiss~ao das Comunidades

Europeias 2001; Monte et al. 2010; Moreira et al. 2015), deep studies shoud be

preferably done in a wider range, from 7,500 to 50,000 population equivalent.

Outside of this boundaries the probability to exist an exception will be

extremely low.

In developed and, partially, developing countries standard-rate unheated

digesters are a solution falling into disuse, because of the efficiency, reliability

and environmental issues disadvantages, but whose study should be performed too,

reducing its inconveniences: decrease the energetic consumptions in comparison

with extended aeration systems, for a range of equivalent population where the

implementation of high rate digestion with energy production is not yet justified.

As underlined above, there are limitations on the obtained results.

Since the study was based on probably outdated average market conditions, it

may present deviations, when applied to real situations, requiring adjustment from

qualified technicians.

Resulting from Portuguese data, the study is adaptable for other conditions,

different in aims, costs and tradition.

Conclusions are not universal! Think about Algeria and Portugal, for instance!

And the future?

Limitations will not allow absolute boundary answers but will fix the region of

the answer. When doubts appear, additional studies are necessary.
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Figures 3 and 4 shows some results of the methodology. One may follow these

figures with the next key:

EA Extended aeration

CA Conventional aeration

SRAD Standard rate anaerobic digestion

HRAD High rate anaerobic digestion

LPCPD Liters per capita per day
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Estações de Tratamento de Águas Residuais, Master of Science Thesis. Faculdade de Ciências

e Tecnologia da Universidade Nova de Lisboa

Moreira RFC, Bessa R (2015) Previs~ao Probabilı́stica dos Preços de Energia Elétrica do Mercado
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Sustainabilty of Large Real Estate Projects:

Case Study of Vila Nova de Santo Estêv~ao

David Pereira and Susete Mestre

Abstract This article analyses the contribution to the systematic assessment of

sustainability in major real estate projects, both at the environmental level and its

interactions with the various infrastructures that constitute the project or in which

they are integrated. Hence, the adoption of sustainability policies as an instrument

of paradigm change, enabling better use of new technologies and allowing signif-

icant waste reduction is reducing the ecological impact.

Aiming to assess qualitative and quantitative impacts and to propose a set of

measures that can reduce these ecological impacts it is increasingly urgent to

consider the actual and potential impacts associated with the construction environ-

ment of large buildings . The analysis of the situation should be held in a prelim-

inary phase, in order to facilitate the identification of the adequate measures that

minimize the impacts and, if possible, its complete elimination.

The creation of more sustainable environments where urban green spaces play a

key role in the citizens’ quality of life is a common concern and priority for all

stakeholders, including not only industry and governments but also citizens.

This Vila Nova de Santo Estêv~ao enterprise (VNSE) is a real case project whose
impacts’ assessment has been done for the infrastructures of the golf course, the

WWTP (Wastewater Treatment Plant) and the reservoir, according to an adaptation

of the LiderA classification, widely used in Portugal.
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1 Introduction

1.1 Framing

The modern society has developed based on technological advancement and the

assumption of inexhaustibility of natural resources, which caused the devastation of

the systems that support life on the planet, endangering the well-being and survival

of mankind. As a result, today we live a huge environmental crisis.

There is a growing awareness about these phenomena and a consequent proac-

tive attitude, which gave rise to a model of sustainable growth. This recognizes the

complexity of the relationship between development and the environment, realizing

that this is a relationship of interdependence, and cannot be treated separately.

According to this definition present in the Brundtland Report-Our Common

Future of 1987, the concept of sustainable development is about meeting the

needs of the current generation and not compromising the future generations, taking

into account the rational use of resources and preserving both the species and their

habitats.

The green spaces are an urban component essential to the sustainability of cities,

benefiting them ecologically, socially and aesthetically. However, these also must

be sustainable. The sustainability of a green space results from the balance of the

various elements that compose it. As such, if this balance is compromised it can

become unbearable. It becomes, then, important to know these elements and their

dynamics, not only in space but also in the environment that surrounds it, and

realize how we can intervene, to achieve sustainability.

The efficient and conscious use of available natural resources, such as energy or

water, is a central issue in sustainable development and is one of the most visible

aspects in the pursuit of sustainability.

The water is a limited resource, which is necessary to protect and preserve. Its

efficient use is an environmental imperative in any country in the world.

In Portugal, climate change can significantly affect water availability, in short to

medium term, which is why it is necessary to develop measures in different sectors,

to ensure an increase in the efficiency of water use. The need for an efficient use of

water has been recognized as a national priority, through the publication of the

resolution of the Council of Ministers of Portugal n� 113/2005, which approved the
National Program for the Efficient Use of Water (PNUEA - Implementation from

2012 to 2020).

Also, the energy sector has been the subject of management policies aimed at

sustainability, as for example the extinction of non-renewable or fossil

energy sources. Renewable energy sources are all those that are inexhaustible and

can draw on a permanent basis, such as solar, hydro, wind, biomass, tidal, wave and

geothermal energy. They cause null or reduced impact on greenhouse gas emis-

sions, which is one of the causes of the greenhouse effect.

Non-renewable energies, as the name indicates, use limited reserves, which

decrease as they are consumed. Examples include coal, natural gas, oil and
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uranium. The cost of these types of energy increases according to their scarcity and

cause environmental impacts (ADENE 2010).

1.2 Scope and Objectives

The environment, the economy and the society sensitize us to view the world not

just as parts of a whole. The social, economic and environmental aspects are

essential for achieving sustainability.

In the context of the introduction of the concept of sustainability in enterprises,

the need arises to apply a model of performance evaluation, which gives importance

to factors affecting the nature and social welfare measures that minimize the

environmental, economic and social impact: improvements in water management,

ecosystem recovery, reduction of carbon footprint and energy consumption, among

others in order to achieve sustainability.

The overall objective is to propose an assessment for the project under study,

through criteria that define the environmental sustainability, proposing for further

implementation measures on the sustainable use of VNSE (Vila Nova de Santo

Estêv~ao) venture through a model to evaluate, through classes, its behavior.

2 Sustainability

Global awareness about the need for a better relationship with the planet forces us to

be more aware of protecting natural resources and the environment.

Throughout History, various scientific publications and events were held, with

the aim of alerting society for negative impacts on the environment from develop-

ment without limits, whose continuity would compromise future generations.

It is necessary to point out that in this article, the concept of negative impact as a

loss, cost or fail and of the positive impact as a benefit, advantage or opportunity

(PARTIDÁRIO 2011) is adopted.

The data demonstrates the Nature as an economic object of uncontrolled con-

sumption, which caused a series of negative impacts on human health and the

planet, such as global warming, environmental imbalances, social inequalities,

increased pollution and related diseases and extreme poverty.

In 1984 Canada was the first nation to launch environmental management

legislation—the Responsible Action Program (SOUSA 2010).

In the year of 1987, with the release of the Brundtland Report (Our Common

Future), from the World Commission on Environment and Development, from the

United Nations Organization (UNO), the concept of sustainable development began

to be employed for the first time in History.

According to the definition, the needs of the poorest people should receive top

priority, and there must be a limit of technology and social organization, so that

future generations can meet their real needs (UNO 1987).
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The participation of society in sustainable development (Borrego 2002) is essen-

tial. The great pillars of sustainability (environmental, social and economic) are not

sufficient, if these were not to serve stakeholders. Therefore, the intervention of

each of us in an individual way is necessary, and through governmental and

non-governmental organizations, business associations and associations of citizens,

among others.

At the beginning of the twenty-first century, sustainability, which was restricted

to intellectuals and politicians, became more democratic and linked to the media as

a way of encouragement, or even pressure, so that governments and corporations

incorporate sustainable development concepts.

Sustainable construction is a new approach to the traditional construction pro-

cess, in addition to the issues related to the cost, time and quality, it seeks to give

emphasis, in a first phase, to ecological aspects such as emissions, consumption of

resources and biodiversity, passing then to broaden the scope, into quality of life,

social equity and sustainable economic development. The figure below reflects the

evolution of this paradigm of construction (PINHEIRO 2006) (Fig. 1).

3 LiderA: Portuguese National System for Evaluation

and Certification of Sustainability

The system LiderA supports, evaluates and certifies the sustainability, integrating

the various phases: design, construction and operation. This standard protects six

principles to achieve sustainability: valuing the local dynamics and promote ade-

quate integration; promote efficiency in the use of resources; reduce the impact of

loads (either in value or toxicity), ensure the quality of the environment, focused on

the environmental comfort; promote the sustainable socio-economic experiences;

ensure the best sustainable use of built environments, through the environmental

management and innovation.

Fig. 1 Evolution of the paradigm of sustainable construction (PINHEIRO 2006)
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Classification LiderA structured principles for achieving sustainability in six

aspects, with 22 areas and 43 criteria:

1. Local integration, with regard to the soil, to natural ecosystems and the land-

scape and heritage;

2. Resources, covering energy, water, materials and food;

3. Environmental loads, involving the effluents, atmospheric emissions, waste,

outside noise and thermal-lighting pollution;

4. Environmental comfort, in the areas of air quality, thermal comfort and lighting

and acoustics;

5. Socioeconomic experience, which includes access to all, life-cycle costs, eco-

nomic diversity, amenities and social interaction, participation and control;

6. Conditions for sustainable use integrating environmental and innovation

management.

Each of these strands has a weight, which allows your evaluation, and the sum of

the various chapters will match 100% (see Table 1).

After obtaining the value of each criterion, the global efficiency and environ-

mental sustainability can be evaluated. When linking the performances of the

criteria, the total performance in each area is obtained. On the other hand, weighing

each area the positioning in each strand can be found and to perform the weighing

for each strand is found the class of sustainability of the solutions considered,

through the scale presented in Fig. 2.

Table 1 Weight of the sorting sheds LiderA

Strands % Criteria % Each criterion

Local integration 14 6 2.33

Resources 32 9 3.56

Environmental loads 12 8 1.50

Environmental comfort 15 4 3.75

Socio-economic experiences 19 13 1.46

Sustainable use 8 3 2.67

Total (%) 100

Fig. 2 Performance

Classes assigned the

criteria, according to

LiderA (Pinheiro 2013)
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4 Application of Integration and Evaluation Model

It was decided to apply the model LiderA, to the three main infrastructures of the

enterprise of VNSE, in order to ascertain the final class of each performance, in

terms of sustainability.

4.1 Golf Course

The evaluation rating of the infrastructure of the golf course is 54%, which is

integrated in the class A+ according to the classification LiderA.

These are the following concerns regarding the golf course:

• In terms of local landscape there is concern of select species for restocking,

according to the soil and climate characteristics, mainly Quercus suber and

Pinus Pinea.
• There is an old gothic-style building, which served to guard the cattle—OVIL—

with historic heritage value; in the designed commercial galleries was provided

for the maintenance of the beautiful facade.

• Buildings in support of the golf course have many windows, to ensure natural

lighting; given that the facilities are almost exclusively active during working

hours (day) that helps to reduce the energy consumption.

• Carbon intensity—there wasn’t a direct reflection on the subject, but the overall

environmental concern related with energy consumption tended to value this

component indirectly.

• About the quality of water greater efficiency in the reservoir of hydrocarbon

retention and reuse of washing water and rain are required. The irrigation water

that the golf course uses is managed in a rational way, through a computer

program—Site Pro, which allows to define, in real time, the water needed in the

different zones.

• Most of the solid waste produced on the golf course is handed over to the

competent units, for recycling.

• Whenever possible, one opts for battery equipment to avoid noises that disturb

the residents.

• The Club House possesses the infrastructure adapted to people with disabilities.

There are partnerships with schools and surrounding towns to enjoy the facilities

of Santo Estev~ao golf. There are also initiatives of open days, when all the people

can, free of charge, contact with sports (Golf). There is a picnic park to enjoy

Nature, a physical maintenance inside course and a magnificent terrace for

relaxation.

Tournaments are held to use the revenue for charities. There is also a collabo-

ration with public and private entities, for the accomplishment of traineeships for

people with difficulties in integration at the work market, both with motor
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deficiencies or economic difficulties, through the official network of employment

agencies.

4.2 Natural Water Reservoir

With regard to the natural water reservoir, the weight of each strand was calculated

using the number of criteria, i.e. each criterion shows the same weight of impor-

tance in the calculation of sustainability. Being the welfare and social interactions

of greater importance (25%), followed by local integration (20%) and resources,

environmental management and awareness and communication, into% each.

Finally, it positions itself to lower weight: environmental charges (10%).

The dam was built primarily for leisure and wellness in the venture to create and

if needed to respond in emergency water supply in case of fire. In this way, you can

check that matches the aspect of greater weight: welfare and social interactions. The

reservoir is integrated within the complex and surrounded by local fauna and flora.

It is a valued and protected place.

Every day, except on weekends, the storage level range is read, which rises

through the rainfall, runoff, stormwater network and treated wastewater from the

existing WWTP.

The dam produces no noise that disrupts the population. It is accompanied by a

quarterly report delivered to the Portuguese Environmental Agency (APA), on the

behavior of the dam.

It is a stunning location accessible to the community and with a line of road

transport. This dam is built to support the water reserve for fire fighting, fire training

divers and recreational purposes.

The assessment of the natural water reservoir infrastructure took a rating equal to

55%, which is integrated in the class Aþ, as the golf course had too, according to

the classification LiderA.

4.3 Wastewater Treatment Plant (WWTP)

Without more details, which may be seen in the full document that serves as base

for this paper (Mestre and Pereira 2014) it is presented the evaluation rating for the

WWTP infrastructure (31.25%), which is integrated in the class B, according to the

classification LiderA.
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5 Discussion of the Results Obtained by Applying

the Model and Recommendations

The major goal of this study is the analysis of the environmental perspective of

infrastructure implementation of the considered type, contributing for future ben-

efits planning. The conclusions may be addressed not only to promoters of these

ventures, but also to entities that regulate and oversee them. It is also important to

consider strengthening the awareness and education of players, users and residents,

to the problems of the environment, in order to be able to establish an informed and

active participation of those involved, in the protection of ecosystems and habitats

present in the venture, to safeguard the rational use of natural resources.

The objectives of this study were attained, because it was possible to determine

the assessment of the sustainability of the enterprise, with the evaluation of major

infrastructure, despite the difficulties in evaluating certain parameters and of

subjectivity. It was observed that, in accordance with the procedures, both the

reservoir and the golf infrastructure are integrated in class Aþ, according to the

LiderA system and the WWTP has a lower class, i.e., is integrated in class B, due to

the small amount of effluent that enters for treatment, which does not allow a great

efficiency of the system.

6 Conclusions

In this study, it was possible to define, critically and consistently, the current

situation of the development VNSE, as well as recommend a set of actions that

can contribute to increase the sustainability of the environment as a whole.

The major conclusion was to show that, through simple methods one may

contribute to mitigate the impacts caused by the deployment of large enterprises.

Despite it being a particular case study, it can offer generalized conclusions about

typed ventures, both in Portugal and in other locations.

This work aimed to propose a general evaluation for the enterprise, through

criteria that define environmental sustainability. Proposed measures to the sustain-

able use of VNSE venture through a model that allowed evaluating through classes,

the behavior of the enterprise, based on the concept of sustainability.

There was difficulty in defining the weights of some factors, in the LiderA

method, for the infrastructure of the project, because, often, the order of magnitude

is not easily quantifiable. But, on the other hand, this method allowed a simple and

fast evaluation with reduced resources.

In this sense, the result obtained for the sustainability of the enterprise is not

absolute, but the results obtained with the methodology adopted for the evaluation

corresponded to the objectives proposed, having been transmitted in a clear and

objective way.
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An overall assessment study, simple and succinct, but pragmatic and objective of

sustainability from the overall complex, was carried out. The importance of envi-

ronmental management systems was verified, which contributes to a continued

improvement, a role more responsible towards society and ecology. Also, through

the simple, individual or collective voluntary behaviors, the value chain may be

optimized, ensuring sustainability, to improve the permanent social welfare.

The importance of an environmental manager is extreme, because he/she is the

coordinator of all environmental policy, supporting and motivating the team and all

stakeholders by setting the strategies and investments in the area of Environmental

Protection. Finally, this work has been one step ahead, to internally evolve this

company toward a greater efficiency of environmental sustainability, serving as

example and leverage that sector typified. Through the implementation of environ-

mental policies, all actors in this process will contribute to overall positive devel-

opments, understand the motivating aspects that influence organizations to invest in

actions accountable to the environment and society.
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Nova de Santo Estêv~ao, Dissertation submitted to obtain the degree of Master of Science in

Engineering and Water Management in New University of Lisbon

Partidário MR (2011) AIA and sustainability: loop IST, concepts, sustentabilidade.pdf. https://

dspace.ist.utl.pt/bitstream/2295/711702/1/2

Pinheiro MD (2006) Environment and sustainable construction. Environmental Institute, Amadora

Pinheiro MD (2013) Leading tourism enterprises: voluntary system for the sustainability of built

environments, voluntary Portuguese standard produced by the LiderA. LiderA, Portugal

Sousa (2010) The evolution of environmental policy in 20th century, Brazil, BC. http://www.

achegas.net/numero/vinteeseis/ana_sousa_26.htm

UNO (1987) United Nations Organization – Report of theWorld Commission on Environment and

Development: our common future. New York. http://www.un-documents.net/wced-ocf.htm

David Pereira Born in 1956, is a Civil and Sanitary Engineer, with a PhD, with a professional

career in very practical technology application and author of bestseller Portuguese innovative

technical software, since 1977. He had a parallel career in both the academic and the industry

sides, being partner of a consulting engineering conglomerate and an environmental sustainability

company. Core competencies include water, wastewater and solid waste systems modeling

(simulation and optimization), technology application in real life (water/wastewater transport

and treatment, solid waste management), and technical and economic planning of those systems.

Susete Mestre Born in 1980, is an agronomist since 2004, with a master’s degree in Water

Management and Engineering (2014). Her professional career focuses on the environmental man-

agement and maintenance of golf courses, always following the principle of sustainability and

economic development.

Sustainabilty of Large Real Estate Projects: Case Study of Vila Nova de. . . 335

https://dspace.ist.utl.pt/bitstream/2295/711702/1/2
https://dspace.ist.utl.pt/bitstream/2295/711702/1/2
http://www.achegas.net/numero/vinteeseis/ana_sousa_26.htm
http://www.achegas.net/numero/vinteeseis/ana_sousa_26.htm
http://www.un-documents.net/wced-ocf.htm

	Foreword
	Foreword by the European Commission
	Brief Description
	Contents
	About the Editors
	Editorial Introduction
	Innovation Economics and Policy Perspectives
	Living Labs and Open Innovation in European Context
	1 Introduction
	2 Living Labs in European Context
	3 Open Innovation as Part of Living Labs´ Thinking
	4 Open Innovation 2.0 and Ecosystems
	5 Open Innovation 2.0 in 20 Snapshots
	6 Conclusion
	References

	The Consequences of Tax Base Rules on Enterprise Innovation in the European Union
	1 Introduction
	2 Literature Review
	3 Data and Methodology
	4 Results
	5 Discussion and Conclusions
	References

	Absorptive Capacity of RandD in Space: A Conceptual Approach to the Productivity Paradox
	1 Introduction
	2 The Theoretical Model
	3 Equilibrium Results
	4 Application of Absorptive Capacity to Regional Issues
	5 Conclusions and Further Developments
	Appendix
	References


	Innovation Management and Policy Perspectives: Case Studies in the Central European Countries
	The Regional Innovation Policy: The Situation of Slovakia
	1 The Theoretical Basis of Regional Policy
	2 Support of Innovation in Slovakia
	3 The Role of Regional Authorities in the Regional Innovation Policy
	4 Conclusion
	References

	The Perceived Value of Public Services as a Prerequisite for a Comprehensive Analysis of the Effectiveness of Public Sector Or...
	1 Introduction
	2 Theoretical Background
	3 Data and Research Methodology
	4 Results and Analysis
	5 Discussion and Conclusion
	References

	Determinants of Innovation Activities: Public Financing and Cooperation: Case Study of Czech Republic and Hungary
	1 Introduction
	2 Selected Determinants for Innovation Activities
	3 Data, Methodology, Results and Analysis
	4 Conclusions
	References

	Innovation Through Treasury Centralization: The Potential of the Visegrad Countries for Establishment of Corporate Treasury Ce...
	1 Introduction
	2 Literature Review
	3 Data, Methodology and Results
	4 Conclusion
	References

	Modeling Open Innovation Effects in Czech Manufacturing Firms
	1 Introduction
	2 Effects of Open Innovation on Innovation Performance
	3 Data and Research Methodology
	4 Empirical Results
	5 Discussion and Conclusion
	References

	German Law Covering the Public Participation in Planning and Building Infrastructure Projects
	1 Introduction
	2 Types of Plans
	3 Legal Types of Binding Affecting State Plans of Spatial Development
	4 Possible Dynamics Affecting the Implementation of Plans
	5 Regional Planning Procedure
	6 Distinction Between Spatial and Sectorial Planning
	7 Procedure for Determining Sectorial Plans
	8 Prior Public Participation
	9 International Sustainability Concerns as a Valuable Forerunner in Public Participation Tools
	10 Assessing the New Legislation
	11 Conclusion
	11.1 More or Less Legal Demands?
	11.2 Common Plan About the Exact Procedure of Planning and the Coordinating Party
	11.3 Positive Experiences with Accompaniment in Difficult Periods
	11.4 Assessing the Potential for Influencing Decisions and Its Limitations
	11.5 Deterioration of Material Conditions and Motivation

	References

	The Critical View on Innovation Activity in SME´s Sector in Slovakia
	1 Introduction
	2 Innovation Performance of Slovakia
	3 Innovations in Small and Medium Enterprises in the Slovak Republic
	4 Results and Discussion
	5 Conclusion
	References

	How to Measure Intermunicipal Cooperation in Conditions of the Czech Republic
	1 Introduction
	2 Material and Methods
	3 Results and Discussion
	4 Conclusion
	References


	Modeling Innovation and Sustainability of the Future Tourism Destinations
	Innovation Process in Mountain Destinations: Does Sustainability Matter? The High Tatras Case Study
	1 Introduction
	2 Theoretical Background
	3 Methodology and Results
	3.1 Implemented Product and Marketing Innovations
	3.2 Implemented Institutional Innovations
	3.3 Upcoming Process and Managerial Innovations
	3.4 The Impact of Innovations on Sustainability

	4 Conclusions
	References

	Modeling Innovation and Sustainability in Tourism via Competitive Advantage and Collaboration: Building Smart Tourism Destinat...
	1 Introduction
	2 Competitive Advantage and Innovation in Smart Tourism Destination
	3 Building of Smart Tourism Destination on Olkhon Island in Baikal Lake (Case Study)
	4 The Impact of Local Production System with Dominant Subject on Building a Smart and Sustainable Tourism Destination
	5 Conclusions
	References

	Events and Places: What Strategies for Cities and Regions Marketing Choices? Remarks on Event Sector Development in the Post-I...
	1 Event Marketing as an Element of Place Marketing
	2 Which ``Event Strategy´´ for Not Major Towns and Cities?
	3 Can Post-Industrial City Be an Event City? Example of Łódz (Poland)
	4 Łódz: From Industry to Event ``Industry´´?
	5 Conclusion
	References

	The Necessity for a Local Level of Gastronomic Tourism Standardization: The Case of Torino´s City Branding
	1 Introduction
	2 Literature
	2.1 Community-Based Tourism
	2.2 Rebranding Post-Industrial Cities
	2.3 Authenticity
	2.4 Standardization
	2.5 Alternative Food Networks
	2.6 Conclusions

	3 Methodology
	4 Case Study: Torino´s Slow Food Approach
	4.1 Torino: Historical Ingredients for Creative City Branding
	4.2 Slow Food
	4.3 Analysis

	5 Discussion and Conclusions
	References


	Scalable and Sustainable Information and Communication Technologies
	Impact of ICT Utilization on Innovations and on Labor Productivity: Micro-level Analysis for Poland
	1 Introduction
	2 Literature Review
	3 ICT, Innovations and Productivity in Poland: General Overview
	4 Data and Methodology
	5 Results and Discussion
	6 Conclusions
	References

	Equipment Lifecycle Management Framework
	1 Introduction
	2 Operational Dematerialized Management
	3 The Operational Management Concept
	4 Equipment Lifecycle Management Framework
	4.1 Warehouse Management
	4.2 Maintenance Strategies
	4.3 Equipment Categories
	4.4 Equipment Lifecycle Management Framework
	4.5 Future Work

	References

	The IT Audits in the Spanish Business Sector: Longitudinal Analysis (2001-2011)
	1 Introduction
	2 State of the Art
	3 Methodology
	4 Discussion and Results
	4.1 IT audit
	4.2 Relationship Between Importance of Internet and IT Audit
	4.3 Relationship Between e-Commerce and IT Audit
	4.3.1 Companies That Use e-Commerce to Buy
	4.3.2 Companies That Use e-Commerce to Sell


	5 Conclusions
	References


	Environmental Sustainability Innovation Management: Case Studies in the Southern European Countries
	The Use of Geological Background Reference Values for Soil Evaluation and Remediation: The Trajouce Ecopark Case-Study
	1 Introduction
	2 Methodology
	3 Case Study
	3.1 Lisbon Volcanic Complex

	4 Conclusions
	References

	Soil Contamination: Case Study on Environmental Rehabilitation of the Trajouce Ecopark
	1 Introduction
	2 Methods
	3 Results
	4 Conclusion
	References

	Anaerobic Digestion of MSW: Challenges of a High Cost Technology
	1 Introduction
	2 Control Ans Operation of an AD Process
	3 The Multi-Staged Anaerobic Digestion
	4 The AD Plant Profits
	5 Conclusion
	References

	The Potential for Electricity Generation in Anaerobic Digestion of Municipal Solid Waste: The Real Case of TRATOLIXO
	1 Introduction
	2 Methods
	3 Results
	4 Conclusions
	References

	Wastewater Reuse: Case Study of Abrunheira´s Industrial Water Treatment Plant
	1 Introduction
	2 Case Study
	3 Treatment Process
	4 Conclusion
	References
	Online Resources

	Choosing the Appropriate Technology for Wastewater Treatment Regarding Energy Sustainability
	1 Introduction
	2 General Comparison of Activated Sludge Processes
	3 Methodology
	4 Results and Conclusions
	References

	Sustainabilty of Large Real Estate Projects: Case Study of Vila Nova de Santo Estêvão
	1 Introduction
	1.1 Framing
	1.2 Scope and Objectives

	2 Sustainability
	3 LiderA: Portuguese National System for Evaluation and Certification of Sustainability
	4 Application of Integration and Evaluation Model
	4.1 Golf Course
	4.2 Natural Water Reservoir
	4.3 Wastewater Treatment Plant (WWTP)

	5 Discussion of the Results Obtained by Applying the Model and Recommendations
	6 Conclusions
	References



