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ABSTRACT. Green product innovation has been rec-

ognized as one of the key factors to achieve growth,

environmental sustainability, and a better quality of life.

Understanding green product innovation as a result of

interaction between innovation and sustainability has

become a strategic priority for theory and practice. This

article investigates green product innovation by means of a

multiple case study analysis of 12 small to medium size

manufacturing companies based in Italy and Canada. First,

we propose a conceptual framework that presents three key

environmental dimensions of green product innovation

such as energy minimization, materials reduction, and

pollution prevention as identified in the life cycle phases of

products. Based on insights gained from in-depth inter-

views, we discuss firms’ motivations to develop green

products, environmental policies and targets for products,

different dimensions of green product innovation, and

challenges faced during developing and marketing of green

products. Results from the study are then synthesized and

integrated in a toolbox that sheds light on various aspects of

green product innovation and provides solutions to chal-

lenges and risks that are faced by firms. Finally, implications

for managers, academia and public policy makers are dis-

cussed.
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Introduction

A large number of trade magazines and numerous

media reports in the past few years have shown that

companies from disparate industries have launched

or are planning to launch new green products. In

recent years, academic research on green product

innovation has also grown in interest (e.g., Chen,

2001; Chung and Tsai, 2007; Pujari et al., 2003,

2004; Pujari, 2006; Rehfeld et al., 2007). In a recent

survey on companies’ thinking on climate change,

McKinsey and Company (2008) find that the greatest

percentage of executives surveyed consider climate

change strategically important, and about 60% take it

into account in developing and marketing new

products. According to Datamonitor, companies

have so far launched 458 products that claim to be

‘‘sustainable,’’ ‘‘environmentally friendly,’’ or ‘‘eco-

friendly,’’ and this number is likely to touch 1570

new green products launched this year (Greenbiz,

2009). For example, Ford has developed soy-based

seat cushion foam, while SC Johnson uses a green list

process to weed out restricted ingredients, and Lip-

ton Tea recently announced an expansion of their

sustainability program, pledging to source 100% of

their tea from estates certified as sustainable. This

kind of intent among companies suggests a new shift

in the environmental debate indicating that change

towards environmental value and social good is fos-

tered by market-driven product innovation and new

technologies rather than regulation alone (Berger

et al., 2007).

Even though recent trends show that green product

innovation is becoming mainstream among the

companies, there is still much confusion on what

constitutes a green or sustainable product (Baumann

et al., 2002; Berchicci and Bodewes, 2005; Ottman,

1997; Peattie, 1995; Roy et al., 1996). In this article,

we follow Ottman et al. (2006), who state that

‘‘although no consumer product has a zero impact on

the environment, in business the terms ‘green

product’ or ‘environmental product’ are used com-

monly to describe those that strive to protect or

enhance the natural environment by conserving
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energy and/or resources and reducing or eliminating

use of toxic agents, pollution, and waste.’’ This

definition highlights how different types of green

products focus on key environmental issues such

as energy, materials/resources, and pollution/

toxic waste (Roy et al., 1996) as shown in a con-

ceptual framework for green product innovation

(see Figure 1).

As shown in Figure 1, green product innovation

is a multi-faceted process wherein three key types of

environmental focus – material, energy, and pollu-

tion – are highlighted based on their major impact

on the environment at different stages of the prod-

uct’s physical life cycle – manufacturing process,

product use, and disposal. It is important to note that

neither all products have a significant environmental

footprint on each stage of physical product life cycle

nor does the footprint stem from all aspects (material,

energy, and pollution) but almost all products have

significant environmental impact in at least one of

the stages. For example, a furniture company’s

environmental impact may be primarily on the for-

ests (material) whereas washing machine manufac-

turer’s main environmental impact occurs during

product usage (energy use, water use, and detergent

use). There are, of course, other high environmental

impact industries such automobile and oil whose

environmental footprint may be bigger as it covers

all physical life cycle stages (manufacturing, product

use, and disposal). Introducing radical green inno-

vation in any stage of product’s physical life cycle or

addressing sustainability challenges across different

dimensions such as material selection, energy use, or

pollution prevention can bring substantial product

differentiation and competitiveness for these prod-

ucts at the market place. However, the intent to

introduce innovation will require not only an en-

hanced level of corporate environmental responsi-

bility but also a sustained level of implementation of

the firm’s environmental policies to put green

product ideas into practice and overcoming of

challenges and risks.

A review of literature reveals that there is little

knowledge on why and how companies integrate

environmental sustainability into new product

development. The business climate is undergoing

rapid change in terms of societal and environmental

expectations from multiple stakeholders. Marketers

- Recycled products/packaging 
- Products/packaging made of 

renewable materials 
- Recyclable products/packaging 
- Biodegradable products/packaging 

- Energy efficiency in 
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production
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Figure 1. A conceptual framework for green product innovation.
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are facing increasing challenges to address sustain-

ability issues in order to attract, satisfy, and retain

customers. The size of green markets is increasing

and is likely to get bigger in future. These changes

and expectations make it essential for researchers to

investigate green product innovation. New societal

expectations also make it imperative for firms to

understand how to integrate sustainability issues into

their product development so that the firm’s social,

environmental, and economic goals can be achieved.

Our quest for an in-depth insight into the reasons,

approaches for and challenges in integrating envi-

ronmental sustainability issues into product innova-

tion is the key motivation for this study. To this aim,

the article investigates in depth, 12 companies to find

out why and how these companies in Italy and

Canada are responding to environmental sustain-

ability challenges and integrating them into their new

product strategy and new product development

process. In particular, we analyze: (i) different moti-

vations influencing companies to develop green

products; (ii) setting of environmental policies and

targets for products; (iii) different dimensions of green

product innovation (e.g., radical versus incremental,

packaging, product life cycle stage, and environ-

mental performance); and (iv) challenges faced

in developing and marketing green products. The

following sections provide details on methodology

and a discussion of the main results. Finally, besides

discussing implications of the study, a toolbox is

developed to help understand the challenges and

possible solutions for integrating environmental sus-

tainability in green product innovation.

Methodology

A qualitative approach was employed in this study to

achieve the research aims of gaining deeper insights on

companies’ green product innovation through per-

sonal interviews, company records, and published data

sources (Eisenhardt, 1989; Patton, 1990; Yin, 1981,

1989). Specifically, an inductive multiple case study

methodology is employed (Yin, 2003) to cover con-

textual or complex multivariate dimensions of the

phenomenon-greening of new product innovation.

A series of in-depth, intensive interviews with

executives and managers in 12 companies was

conducted. These companies are based in Italy and

Canada and are small to medium size consumer and

TABLE I

Companies in the sample

Company, country Industrial sector Size (number of

employees)

Market served Role of the interviewee

Company A, Italy Detergents 120 B2Ca, B2B Director of Quality Control

Company B, Italy Photovoltaic applications 14 B2C, B2B, B2G New product development

Executive

Company C, Italy Ink-jet systems and inks 14 B2C, B2B Project Manager

Company D, Italy Glass tiles 12 B2B CEO

Company E, Italy Wooden pallets 80 B2B, B2G President & CEO

Company F, Italy Ecologic products or product

coming from fair trade

13 B2C, B2G Environmental/marketing

advisor

Company H, Italy Recycled rubber products 16 B2C, B2B, B2G Director

Company I, Italy Paper carrier bags 30 B2B CEO

Company L, Canada Solar integrated

roofing system

60 B2B VP of Sales & Market

Development

Company M, Canada Solar thermal providing

hot water/heat not electricity

20 B2C Product Development

Engineer

Company N, Canada Solar wall 8 B2B, B2G President

Company O, Canada Bio-diesel 38 B2B VP of Business Development

& Sales

aB2C = Business to Consumer; B2B = Business to Business; B2G = Business to Government.
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industrial manufacturing companies (see Table I).

One of the reasons why we chose Canadian and Italian

companies was to have an international perspective

and to benefit from our accessibility to companies in

these two countries. The choice of companies was also

based on their commitment towards sustainability is-

sues as evident from their winning environmental

awards or having environmentally-specific patents.

To gain greater insights on the phenomenon, the unit

of analysis in this study is green product innovation

projects (see Table II). We discussed issues relating to

innovativeness of green products companies have

developed, motivations to engage in green product

innovation, firm-level environmental product, tools

companies have used to address sustainability issues,

measurement of environmental performances, and

challenges and risks they face. Even though we

investigated sustainability issues at the firm level, this

analysis was in the context of product development.

Project level analysis in particular provided opportu-

nities to investigate intricacies of the sustainability

challenges the product development teams face.

Open-ended interviews were conducted by direct

visits to companies, and clarifications were sought

through e-mails and phone calls. Interviews on an

average lasted for more than one hour thus covering

the research issues comprehensively. The interviews

were then transcribed and content analyzed for within

case and cross case analyses. Appropriate procedure

was undertaken in translating and back translating

interviews in Italian language to ensure the accuracy

and consistency of comments. For the purpose of data

triangulation, and to strengthen and verify the use of

the interview data (Miles and Huberman, 1994; Seale,

2000), other sources of information about the com-

panies and the projects under study were also ana-

lyzed, such as companies’ website content, company

documents, patent office databases, environmental

innovation awards listings, internal company reports,

as well as media reports on companies’ environmental

activities.

Analysis and results

Firm’s motivation for green product development

Integrating environmental sustainability issues into

business strategy and greening the innovation

process are becoming a strategic opportunity for

companies (e.g., Porter and Reinhardt, 2007). As a

result, the number of companies embracing the

concept of environmental sustainability into their

business strategy, and developing environmental

strategies is growing (Aragon-Correa and Sharma,

2003; Dyllick and Hockerts, 2002; Sharma and

Vredenburg, 1998).

However, reasons that push firms to go ‘green’

can be very different (Bansal and Roth, 2000;

González-Benito and González-Benito, 2006).

Interviews with executives have allowed us to gain

further understanding on the motivations that

influence companies to go ‘green’ and in particular

to develop green products. One of the motivations is

to have compliance with regulations. During the last

two decades, a number of declarations and regula-

tions for environmental protection have followed

one another. These included the restriction on

chlorofluorocarbon (recommended by the Montreal

Protocol of 1987), the restriction on CO2 (re-

commended by the Kyoto Protocol of 1997), the

European Community directives on the restriction

of the use of certain hazardous substances (RoHS)

and on waste electronics and electrical equipment

(WEEE) effective since 2006. The regulations con-

tinue to determine growing impacts on industries,

and compel companies to green their processes and

products. However, environmental regulations do

not represent only constraints for companies, as

highlighted by this executive: ‘‘Regulations repre-

sent for us constraints but also caution for avoiding

risks of activity breakdown, money losses or damage

to the company image’’ (Company A).

Discussions with case companies suggest that

compliance with environmental regulations is also

one of the means for risk minimization, revenue, and

image protection. Furthermore, regulations can even

become an opportunity for new business creation, as

highlighted by this executive: ‘‘Some years ago the

Italian government was thinking of enacting a law

forbidding the use of plastic bags, which are very

pollutant. So the idea to create a company produc-

ing low environmental impact bags was born’’

(Company I).

Environmental sustainability imperative also rep-

resents an opportunity to improve competitiveness

in a win–win logic (Porter and van der Linde, 1995).

In particular, the development of green products, by
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improving firm reputation and image, is seen as a

means to enhance competitiveness, as opined by this

executive: ‘‘The reduction of packaging materials

and of environmental risk is quantified and easily

recognizable at the eyes of our main market, and so

environmental innovation in products and packaging

gives added value to our company’’ (Company A).

This position is further strengthened by the envi-

ronmental/marketing advisor in company F who

pointed out that the development of green products

represents a means to exploit the opportunities cre-

ated by the growth of green markets: ‘‘The market

for green products is rapidly growing and surely

represents the most promising trend of the future.’’

Beyond compliance with regulations and com-

petitiveness, another important reason for companies

to develop green products is ecological responsibil-

ity, deriving from the concerns that companies have

for social obligations and values. For example,

company B and company L aim at increasing social

and environmental benefit by making the use of

renewable energy more widespread. In fact, the

executive of company B stated: ‘‘Our mission is to

produce solar energy products for a more widespread

and daily use,’’ whereas the executive of company L

reported: ‘‘Our job is to create renewable energy

solutions that make solar power more affordable,

more convenient and more available to anybody

who wants it… we think solar should be for

everybody.’’ A similar position, even though not

related to renewable energy solutions but to material

resources, is shown by the executive in company D,

who said: ‘‘The most important motivation that

pushes us to consider the environmental dimension

in new product development is to develop and

communicate a new concept of recycle and reuse of

daily used materials. These materials are transformed

and moulded, in order to make waste, ugly and

useless, something nice and useful.’’

This environmental responsibility in new product

development often originates from an internal

environmental orientation of the firm combined

with potential to market success, as highlighted by

the environmental/marketing advisor in company F:

‘‘Our company is totally committed towards the

respect for the natural environment…The greatest

difference from conventional new product devel-

opment process is that we don’t start from the

economic evaluation, but we believe that a product

with the features we give it has great possibilities to

succeed in the market.’’ This position is further

strengthened by the executive in Company H, who

stated: ‘‘The idea for this new product was born from

the company’s internal sensitivity to environmental

issues, rather than from customers’ requirements.’’ In

other cases, the main driver of green product

development is the personal commitment of top

management, as pointed out by the President and

CEO in company E: ‘‘The interest towards envi-

ronmental sustainability starts from me and involves

all the company’s areas.’’ From the analysis of case

studies, it has emerged that the development of green

products can be driven by different motivations that

sometimes can co-exist within the company. For

example, both compliance and competitiveness are

the main drivers for green product development in

company E, whereas both competitiveness and

environmental responsibility are the main drivers for

company F. It is important to note that simply having

motivations to ‘‘go green’’ is not enough. The firms

will have to set policies and targets in place to move

forward on green product innovation. Taking these

results together suggests that environmental regula-

tions represent opportunities beyond simple com-

pliance. Specifically, they offer opportunities for new

business creation, waste reduction, and customer

satisfaction.

Firm’s environmental policies for product development

At corporate level, it is important to understand how

targets and policies for green product development are

set and how they are communicated within the

company. As environmental sustainability issues

continuously evolve, for example in terms of regu-

lations, new environmental technologies, and low-

environmental impact materials, we find that

companies see it as important to acquire knowledge

from a variety of actors, as opined by this executive:

‘‘The environmental targets and policies for products

are set following the guidelines of European Union

and paying a greater attention to the scientific world,

society, companies, universities, and other organiza-

tions’’ (Company E).

To guide the operational definition of environ-

mental targets and policies and to internally com-

municate them to all employees, companies develop
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sustainability plans or ethical codes, as pointed out by

these interviewees: ‘‘We aim at producing innovative

and high quality products, and this means for us

developing products with low environmental impact.

The guiding document for the environmental targets

and policies is the company’s ethical code’’ (Com-

pany C). These documents provide directions for

green product development, as highlighted by the

executive of company A: ‘‘There is a company sus-

tainability plan, which provides general directions for

product development and reduction of their envi-

ronmental impact during the whole life cycle’’

(Company A). Our further investigations into ethical

codes and sustainability plans suggest that these

internal company documents include sustainability

criteria that were put in place as a result of a study of

production and life-cycle analysis of products. In

particular, cross-point activities in social/environ-

mental and economic/environmental fields are

identified such as selection/warehousing of compo-

nents, workplace environment/product manufac-

turing cycle, and product development (risks for the

health and safety of the consumer and reduction in

packaging materials and/or optimization of packag-

ing to provide logistical advantages). These results

show that formalizing environmental policies and

targets for products into documents such as ethical

codes or sustainability plans is important to guide

companies in the development of green products.

Radical versus incremental green product innovation

For a deeper understanding on the differences be-

tween radical and incremental green product inno-

vations, our case studies included both types of green

innovations (see Table III). Literature suggests that

radical green product innovations include the use of

new technologies (e.g., hybrid or hydrogen vehi-

cles), or the replacement of one critical component

with a completely new one that significantly reduces

the overall environmental impact of the product

(e.g., an insecticide, which is based on a completely

new, natural, or eco-friendly ingredient). Incre-

mental green innovations include the increasing use

of existing key dimension of green product such as

eco-efficiency (e.g., incremental improvement of

fuel efficiency in vehicles), the substitution of con-

ventional materials with materials with a lower

environmental impact (e.g., replacement of virgin

materials with recycled ones), or the design of

recyclable products (e.g., designed for disassembly)

(e.g., Hellström, 2007).

As described below, green product innovations

are characterized as radical if it is new to the market

or is based on a radically new technology, and/or has

been patented by the firm. As one project manager

of a company that developed a non-toxic and bio-

degradable ink that is easily removable from paper

said, ‘‘It is a radically new product- it is the first

ecologic ink. At the present, nothing similar exists in

the market’’ (Company C). Another interesting case

in our study was a company L that has developed a

solar roofing membrane that is a unique solution

combining power generation with a very light-

weight material. Company L executives consider

this product’s technology to be extremely innovative

and new. Similarly, in the case of company O pro-

ducing biodiesel, the technology used is radically

new and is patented.

On the other hand, our analysis shows that

incremental green product innovations are charac-

terized by small or incremental improvements of

previous product versions or their reliance on

existing technologies with minor changes, not dis-

similar to the features of their incremental conven-

tional products (for example in Companies D and

N). More specifically, the manager in company H

highlights, ‘‘Synthetic grass flooring had already

existed, but in the considered product there is an

TABLE III

Type of innovation in green products

Company Type of innovation

Company A, Italy Incremental

Company B, Italy Incremental

Company C, Italy Radical

Company D, Italy Incremental

Company E, Italy Incremental

Company F, Italy Incremental

Company H, Italy Incremental

Company I, Italy Incremental

Company L, Canada Radical

Company M, Canada Incremental

Company N, Canada Incremental

Company O, Canada Radical

477Mainstreaming Green Product Innovation



additional layer of rubber with absorbing impacts

properties, particularly suitable for sports players.’’ It

was also noticed in our analysis that incremental

improvement in green credentials of existing prod-

uct may come from a single dimension such as

recycled content, recyclability ratio or improvement

in energy efficiency levels as one product develop-

ment engineer from company M says, ‘‘The product

is not radically new because it is based on an existing

technology. It is much more efficient than in the

past.’’ In other cases, however, companies have tried

to integrate some new features in an existing product

probably for product differentiation or repositioning

based on green features of the new product, as

pointed out by the executive of company F, ‘‘Our

product is an incremental improvement of an earlier

version, but with some radically new elements, such

as the communication approach, the green message,

and the link between ecological materials and

environmental protection’’. However, it is impor-

tant to note that changes solely on marketing com-

munication without any credible and verifiable

green credentials may leave a brand open for public

or stakeholder backlash.

New product’s physical life cycle stages

A new product’s physical life cycle perspective is an

important aspect of green product innovation

(Gauthier, 2005) which allows product managers

and environmental specialists to measure and analyze

the environmental impact of each stage. The com-

panies we studied seem to be aware of the need to

evaluate and judge greenness of the product over the

whole life cycle as highlighted by an executive

(company F), ‘‘Product’s ‘environmental friendli-

ness’ for us means an ecological product in the

whole life cycle…we evaluate the whole life of the

product…we carry out an analysis of energy costs

and of environmental impacts such as emissions,

transport, and materials consumption.’’ Another

executive emphasizes going beyond the ‘cradle to

grave’ approach as he says, ‘‘The product develop-

ment process in our company is strictly focused on

eco-design and therefore on life cycle thinking…for

the environmentally friendliness of our products, we

use the necessary quantity of materials without

exceeding in the use, we reduce the environmental

impact of production process through the use of

renewable energy and of water and energy efficient

machineries…we use only FSC or PEFC certified

wood… we try to create a network to obtain a short

supply chain… products can be reused (with and

without repairing), collected, disassembled and

components recycled… Our product is different

from a ‘cradle to grave’ path because it follows a

‘cradle to cradle’ logic.’’ Similar logic is highlighted

by another manager (Company D) who says, ‘‘At the

end of their life cycle, all types of products we

produce are reusable in our production processes for

future uses: they can be removed from the wall or

flooring, cleaned and used again in production

processes, giving life to new products.’’

However, approaches or philosophies such as

‘cradle to grave’ or ‘cradle to cradle’ are complex and

difficult to implement. A useful methodology to

evaluate the environmental impact of a product

during whole life is Life Cycle Assessment (LCA)

which is becoming rather common among firms

who are genuinely addressing environmental sus-

tainability challenges. One of the respondents

(Company C) in our study provided some insights

with regards to the use of LCA to assess the envi-

ronmental impact of ecological ink, ‘‘In order to

evaluate the whole life of the product, we do a life

cycle assessment study. It has been necessary to

define the study boundaries, which include raw

materials, the whole production process up to the

final destination of washing and production waste,

and the end-of-life of the refill.’’ These results show

that a life cycle perspective is essential when devel-

oping green products.

Packaging and sustainability

A major frontier in the quest for achieving envi-

ronmental sustainability is packaging due to its

environmental impact during product transportation

(in terms of energy consumption and pollution) and

at the disposal stage (in terms of waste). Even though

environmental laws were enacted several years ago in

most of the countries in the Western world and

particularly in Europe, companies started to express

their commitment to have ever higher goals for

recycled content and recyclability in sustainable

packaging. For example, Starbucks has recently
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announced a new goal to have 100% recyclable or

reusable cups,1 whereas HP has cut packaging on a

recent product by 97%.2 Even in emerging econo-

mies, such as China, where new packaging rules

have come came into effect, government directions

encourage the development of sustainable packag-

ing.3 During our interviews with companies, it

emerged that environmental design of packaging is

fast becoming an integral part of green product

innovation and greater attention is devoted to green

packaging when developing green products. For

example, one executive (Company D) pointed out

the importance of R&D in packaging while another

(Company A) stated, ‘‘The research for reducing and

optimizing packaging for our company is one of the

most important areas of incremental and radical

innovation development…we have received awards

for concept and production of sustainable packag-

ing.’’ Other initiatives in sustainable packaging in-

clude the use of recycled materials (company C), or

natural and biodegradable materials, such as bio-

polymers based on cornstarch (Company F).

Product’s environmental performance

The reduction of environmental impact of products

throughout their life cycle is fundamental to green

product innovation. However, assessing the envi-

ronmental impact of a product in a scientific and

systemic way is a difficult and complex process. The

interviews we did for this study provided interesting

insights on how companies measure environmental

performance of products. In some cases, the mea-

surement of environmental performance of green

products takes the form of a comparison with con-

ventional products. For example, using a life cycle

assessment software, company C (that develops

inks), measures and compares environmental impact

during the whole life cycle of its green product

(ecological ink) with conventional products which

helps them make a credible claim of lowering

environmental impact in green products by 30%.

Similarly, the respondent in company O also

emphasized the uses and benefits of using life cycle

assessment study that compared crude oil and dif-

ferent types of bio-diesel which allowed them to

make credible claims of producing bio-diesel of

highest environmental performance.

It also emerged in our study that in certain

product/service categories such as energy-based

products, environmental impact assessment is done

in a single stage but has still been very useful for both

manufacturers and customers. For energy-based

products, the outcome of the assessment generally is

expressed in terms of energy saved or pollution

avoided during the usage stage. For example, the

product development engineer in company M says,

‘‘Thanks to the use of software it is very easy to

calculate kilowatt-hours or cubic meters or litres of

propane and that in turns allows us to do a CO2

calculation… you can reduce typically for a home

between 1 and 1.5 tones of CO2 per year.’’ This

issue was also highlighted by an executive in com-

pany N, who says, ‘‘We use computer software that

calculates the energy savings using the local weather

data… We tell people it will save this amount of

energy and you recover your cost over so many

years.’’ Interestingly, for material-driven products

too, in some cases, environmental performance can

be expressed in one single stage, for example, as

percentage of recycled materials used during product

development process, as highlighted by the execu-

tive in company D: ‘‘The percentage of recycled

materials inside the resin may vary depending on the

material used. For example, using waste glass bottles

or mirrors, recycled content ranges between 60%

and 80%. If we use recycled electric circuits, recy-

cled contents generally range between 50% and 60%,

even though percentage can rise to 80% if we use

glass fragments as filler.’’ Two key insights come to

light from these discussions. First, life cycle assess-

ment is not only a useful tool but it is now used

more frequently by companies. Secondly, even

though life cycle assessment’s purpose is to evaluate

environmental impact during each stage of the

physical life cycle of the products, in some product

categories, the LCA tool is used for only one or two

stages, the ones which have the potential of causing

greatest environmental impact.

Challenges in green product innovation

Companies that develop and market innovative

green products seem to face several challenges but

empirical studies that report on these challenges are

scant (Berchicci and Bodewes, 2005; Hall and
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Vredenburg, 2003; Ottman et al., 2006). To en-

hance our understanding on the key challenges

companies face while developing green products, we

gained some interesting insights during our discus-

sions with companies in this study. First of all, it

emerged that a key challenge in green product

innovation is to integrate environmental and con-

ventional product attributes (e.g., avoiding trade-off

between product quality and green attributes). An-

other challenge is selling at a competitive price, as

pointed out by a project manager in company C: ‘‘In

the sectors such as fuels, automotive, paper, ink,

leather, etc. green solutions already exist, but their

price exclude them from any possible preference

from industrial and final consumers.’’ One of the

reasons why pace of green product introduction is

still slow in several industries is not the lack of

adequate technologies, but high development and

manufacturing costs that make their price non-

competitive. In several product categories, without

government subsidies to companies or government

rebate to customers, companies find it difficult to

compete with brands and companies who have not

invested in green technologies, as highlighted by

several executives in our study. For example, the

product development engineer in company M elab-

orates, ‘‘Economics is another challenge…We are at a

disadvantage when comparing price to price with

electricity and natural gas…We are not given any

grants…Our customers have to pay taxes for saving

energy, I mean it is just not a level playing field.’’

Besides price, other important attributes that must be

integrated with environmental sustainability are

product quality, esthetics, and credibility of claims.

Another key challenge that is faced by companies

that develop and market green products is the lack of

customers’ awareness of green products’ benefits as

pointed out by an executive (company M), who

concedes, ‘‘Many people aren’t even aware…mass

awareness is not present in the market…awareness is

one of the key challenges.’’ Another executive in

company E highlights the difficulty of sometimes

leveraging product’s green attributes for competitive

advantage as he says, ‘‘The customers don’t perceive

the added value of product sustainability. The mar-

ket isn’t aware of eco-design advantages, such as

waste reduction. The greatest difficulty is to make

the environmental variable as a source of competi-

tive advantage.’’ However, lack of customers’

awareness can be addressed by means of eco-labeling

or third party certification which makes green

products clearly recognizable and creates credibility

of the green claims. However, some product cate-

gories still do not have eco-labels as was evident in

the frustration of one of the executives (Company

M) we had discussion with as he says, ‘‘There isn’t an

eco-label for this type of product: it doesn’t consume

energy, it generates energy.’’ Another challenge that

was unraveled in our discussion related to the

organizational issues, notably the management of

information flows and coordination of resources

within and outside of the product development team

particularly when companies seek to get third party

certification or eco-label. Eco-labeling process is

sometimes tedious and requires managerial skills to

deal with multiple stakeholders. This process is likely

to be more seamless when the role of environmental

specialists in the product design and product devel-

opment process becomes more prevalent.

Discussion

It is evident from our study that several motivations

drive companies to develop green products. Our re-

sults also show that environmental regulations don’t

just represent constraints or regulatory compliance,

but can also offer opportunities for risk minimization,

preservation of revenues and reputation, or for new

business creation. The literature highlights several

benefits that can arise from integrating environmental

sustainability issues into product development and

business operations: increased efficiency in the use of

resources, return on investment, increased sales,

development of new markets, improved corporate

image, product differentiation, and enhanced com-

petitive advantage (Fraj-Andre’s et al., 2008; Miles

and Covin, 2000; Miles and Munilla, 1993; Pujari

et al., 2003; Shrivastava, 1995; York, 2009). For

example, with a particular focus on green innovation,

Chen et al. (2006) found that the performance of both

green product and green process innovation is posi-

tively correlated to competitive advantage. In our case

studies we found that the expectation of green market

growth and increasing profits (such as in the case of

company F) or the improvement of reputation and

corporate image (such as in the case of company A) are

important drivers of green product development.
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Another motivation, common to several cases (such as

in the case of companies B, L, and D), is ecological

responsibility, deriving from the concerns that com-

panies have for social obligations and values, and that

often originates from an internal environmental ori-

entation of the company or from the personal com-

mitment of the top management. An important result

is that different types of motivations often co-exist

within the same company.

However, engaging in developing and marketing

of green products is not without its challenges and

risks in certain situations. One of the key risks of

developing and marketing green products is an

increased public scrutiny by stakeholders, particularly

the environmental groups. Some companies may not

find this situation comfortable. Developing customer

awareness about green products is not difficult but

customer attitude and customer behavior in buying

and paying more for green products is not the same.

Some product categories are more price sensitive

than others when it comes to how much more cus-

tomers want to pay for the green products. Further,

several new green ventures and companies are

founded on the expectations of continuing govern-

ment subsidies which may not last, leaving the

companies very vulnerable. Finally, betting on green

product technologies that may achieve technical and

commercial success is not without significant risks.

Only some companies with deep pockets can afford

to invest in multiple technologies but it is costly.

With regards to setting environmental policies and

targets for the development of new products, com-

panies acquire knowledge from a variety of sources.

These environmental policies and targets are then

formally defined and communicated by means of

sustainability plans or ethical codes, which provide

general directions for the reduction of products’

environmental impact during the whole life cycle.

Having investigated both radically new green prod-

ucts and incremental new green products in this study,

we have highlighted how green product innovative-

ness (new to the world or new features with existing

technology) can play an important role in addressing

the environmental sustainability challenges. Since

radical product innovation brings significant changes

such as making old products obsolete, and permitting

entire markets to emerge, transform, or disappear

(Kaplan, 1999; Van de Ven et al., 1999), radical green

products could greatly contribute to the achievement

of the environmental sustainability objectives. This,

however, requires a systemic change in both infra-

structure and consumers’ behavior.

Another important aspect of green product

innovation that is emphasized in this study is mea-

suring product’s environmental impact or perfor-

mance which is rather a complex process. However,

companies have started to embrace product’s phys-

ical life cycle perspective in their product manage-

ment operations. Companies in this study do believe

in ‘cradle to grave/cradle’ philosophy, and use life

cycle analysis tool to assess environmental impact of

the products at each stage of the product’s life cycle

or at most impactful stages. One of the areas that

have received an increased attention is green pack-

aging (Kassaye and Verma, 1992; Sterling, 2008).

Our interviews have shown that material reduction

in packaging, packaging minimization and optimi-

zation, and the use of recycled or biodegradable

materials are the main green initiatives that compa-

nies have undertaken to make product packaging

sustainable. In future, packaging is likely to face

more stringent regulations as well as greater scrutiny

from the external stakeholders.

Finally, it is important to identify challenges that

companies will have to overcome to achieve com-

mercial success for green products. To achieve

environmental sustainability, commercial or market

success of green products at a mass scale is vital. Unless

an increasing number of green products provide

viable choices for customers and wrestle away market

share from conventional products, developing green

products will not have much impact. It is important

to note that green products are unlikely to be able to

sustain long-term success in the market unless they

can demonstrate credible environmental performance

without compromising functional benefits of the

product. However, sometimes environmental attri-

butes are often seen by companies as distinct from

more traditional ones (Berchicci and Bodewes,

2005). Lack of capability in some companies to rec-

ognize that environmental attributes should be inte-

grated with desired consumer value may lead to

product failures (Ottman et al., 2006). From our

interviews, it emerged that companies were more

aware of the importance of integrating environmental

and conventional product attributes, particularly

quality and pricing which is an encouraging sign.

Another challenge the companies face is a lack of
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awareness by customers, who are often not willing to

pay a premium price for green product attributes.

Sometimes, customers’ awareness can be stimulated

by means of eco-labels, which make green products

clearly recognizable for customers, but creating

credibility through eco-labels or third party certifi-

cation will require stringent, scientific, and systematic

internal processes to integrate and measure product’s

environmental impact at each life cycle stage. In this

article, we have created a toolbox (see Table IV)

which identifies key elements that are integral part of

green product innovation–green product strategy,

design/process, and performance. Several dimensions

and useful activities for each of these elements are

highlighted. This toolbox also identifies risks and

challenges associated with developing green products

as well as useful tools and solutions that will be helpful

for managers to mitigate these risks.

Conclusions and implications

This article investigated green product innovation

projects in companies that have pursued the path to-

wards environmental sustainability. By using a quali-

tative methodology, the article provides insights on

multi-faceted nature of green product innovation

process involving both micro and macro environ-

mental issues. This study advances our understanding

on the green product development process, innova-

tiveness of green products (radical versus incremental),

and life cycle analysis as a tool for measuring environ-

mental impact at each of stage of green products.

There are several implications that can be drawn

from this study. This knowledge can help develop a

theoretical framework to engage in future studies.

First, this article enhances our knowledge on why and

how companies integrate environmental sustainabil-

ity into product development, explaining different

types and dimensions of green products. This study

provides preliminary evidence that different types of

green products could require different approaches for

integrating environmental sustainability. Future

researchers can focus on investigating distinctive ap-

proaches and practices of green product innovation,

by analysing innovativeness of green products, such as

radical or incremental, and different types of green

products such as material-driven, energy-based, or

green products based on pollution-prevention.

Managers will be able to appreciate benefits as well

as challenges and risks of engaging in green product

innovation. Secondly, the study also provides possi-

ble solutions to mitigate these challenges and risks as

shown in the toolbox. Thirdly, the study emphasizes

the role of public policy that can play an active role in

stimulating the demand for green products through

subsidies and consumer rebate for the new emerging

green markets, especially alternative energy markets.

Finally, the article provides useful knowledge with

regards to the use of life cycle assessment and envi-

ronmental performance measurement which should

spur more detailed studies in future.

Future studies may also look at green product

programs in companies rather than focusing on

individual green projects. A deeper understanding of

green product portfolio management will further

enhance our understanding of how companies are

investing in green product technologies platforms to

bring new green products to markets. Future studies

should also investigate the impact of the size and scope

of investments in green product technologies and the

breadth of green product portfolio on firm’s overall

environmental impact, providing a more integrative

approach towards environmental sustainability.

Notes

1 http://www.starbucks.com/SHAREDPLANET/envi

ronmentalInternal.aspx?story=greenerCups (last accessed

on October 2009).
2 http://h71036.www7.hp.com/hho/cache/605859-0-

0-225-121.html (last accessed on October 2009).
3 http://sustainablebrandsinternational.com/content/

column/design/new_packaging_rules_in_china (last ac-

cessed on October 2009).
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