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Preface

Global Production summarizes McKinsey & Compa-
ny’s extensive thinking on one of management’s
most complex and risk-laden topics in our increas-
ingly networked world. It is based on a large-scale
survey originally conducted by McKinsey’s German
Office together with Darmstadt University of Tech-
nology. The “ProNet” (production network) survey
included interviews with over 100 managers at 54
companies, yielding a wealth of data on best prac-
tices used by global leaders, as well as the pitfalls to
avoid. The empirical data is validated by a theoreti-
cal computer model that uses all the relevant input
parameters for production network relocation and
setup.

The German original that appeared in 2005 received
extremely positive feedback and is already being
reprinted. It has been updated in this English edi-
tion with the most recent findings from our global
knowledge network. We have included further in-
ternational case studies and new geopolitical data.

The latitude for improvement in network optimiza-
tion is astounding. We found that most companies
only achieve cost reductions of 10 percent or less,
despite the typical potential of 30 to 45 percent for

incumbents largely based in high-cost countries be-
fore the move. The rigorously integrated approach at
the heart of this book has been resoundingly suc-
cessful and has been applied in numerous situations
with our clients worldwide. The results are enabling
companies to tap much higher rates of return, side-
stepping the often crippling risks posed by the mul-
tiple factors we examine.

The macroeconomic perspective is also very reveal-
ing. Statistics show that a country’s economy reaches
a breakpoint when its industry attains a GDP share
of 45 to 50 percent. This is the trigger for its switch
to de-industrialization, in which services account for
the lion’s share of the “post-industrial” economy. In
conjunction with increased connectivity, the global-
ization of production is dramatically accelerating this
trend. Whereas in the past it took a century or more for
a country to evolve through the three phases from in-
dustrializing and highly industrialized to post-indus-
trial economy, this progression now often takes just
half that time. This has vast economic and social im-
plications for countries at each stage of development.
Regions also need to drive their progress along all the
relevant parameters much more proactively, building
the prerequisites for the next stage well in advance.
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Preface

Their joint effort can even fast-forward an economy’s
movement along the development path.

Our partner in the survey, the Institute of Produc-
tion Management, Technology, and Machine Tools
(PTW) at Darmstadt University of Technology, pro-
vided outstanding support throughout, and we thank
all our colleagues there for their contributions. We
also wholeheartedly thank the many executives who
provided invaluable support in the form of insights,
data, and case studies for our survey, as did our
McKinsey colleagues across the globe. Above all, we

gratefully acknowledge the intense dedication of the
team of editors and authors, who conducted the
analysis and have developed this groundbreaking
methodology with such deep commitment.

We very much hope CEOs and production network
managers as well as strategic planners and students
in this field will find this book helpful, and we wel-
come any comments or queries readers may have.

Prof. Dr. Jiirgen Kluge
Director
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FRANK JAcoB, GERNOT STRUBE

1 Why Go Global?
The Multinational
Imperative

Summary

Globalization is not a new phenomenon. The networking of the world’s economy has been
evolving for centuries, with companies gradually expanding beyond their national borders.
What is new is the dramatic acceleration of this process. The rapid networking of global com-
munications is being mirrored by web-like value chains that increasingly span the world.

Global production provides an unparalleled opportunity for companies to grow into new mar-
kets while at the same time boosting their competitiveness. However, most of today’s networks
are legacy structures - only a fraction were strategically planned. As a result, there is huge
potential to be captured from rethinking traditional structures, approaches, and supply rela-
tionships. And huge potential for getting it wrong. Our survey showed that production network
redesign can cut a company’s manufacturing costs by up to 45 percent - but over half the play-
ers achieved savings of only 10 percent or less.

This book focuses on the three industries covered by the ProNet survey: automotive engi-
neering, machine tool manufacturing, and electronics. Their profiles are all very different,
whether we look at the footprint and corporate history of key players, market characteristics,
product and production technologies, or their cost structures. The beauty is that this breadth
makes the results representative far beyond these three sectors. Their patterns and drivers
can help to identify optimal global networks throughout the manufacturing industry.

This first chapter lays the groundwork by elucidating the historical background to globaliza-
tion and reviewing the drivers and goals of the current race to go global. It then examines the
status quo of our three focus industries, with an overview of their survey findings. The rest of
the book, based on the results of that analysis, offers practical guidance for companies plan-
ning to reconfigure their global footprint.




Key questions, Chapter 1

m What different phases has the globaliza-
tion of production gone through over time?

m What are the reasons for the increase in
global production?

o What factors in the equation have chan-
ged?

o What are the underlying long-term trends?

o What influence are these factors and
trends having on existing industries?

m What objectives do companies pursue with
the globalization of production?

m Are these objectives realistic? What suc-
cesses have been achieved so far?

m How does the status quo of manufacturers
differ across the three focus industries -
automotive engineering, machine tool man-
ufacturing, and electronics?

m What implications do the developments
outlined above have for these three indus-
tries?

m What is the current status of the global-
ization efforts of the three focus industries?

1.1 Phases of Globalization

International trade has existed since recordkeeping
began. Herodotus, known as the “Father of History,”
wrote detailed reports about the trade in spices, silk,
glass, porcelain, and incense between Asia and Eu-
rope along the Silk Road around 430 BC.' Highly spe-
cialized economic structures formed along the value
chains of these goods in specific geographic regions.
These early know-how clusters?® led to local produc-
tion monopolies. Large regional price differences
(due to manufacturing advantages) made trade in
these items attractive despite the rudimentary trans-
port available. Global trade has advanced steadily
ever since. Globalization only entered a new era with
the dawn of the Industrial Revolution. Three phas-
es can be distinguished, from cross-border trading to
globalization in its current form (Figure 1.1).

1.1.1 Before 1930: Mainly Sales Offices
Abroad

Sweeping technical innovations such as the railroad
promoted the cross-border exchange of goods from
around 1850 onwards. The simultaneous rise of
mass production and its corresponding economies
of scale’ paved the way for the manufacture of large
unit volumes. The introduction of stock corporations
as a legal entity facilitated access to capital, loosen-
ing restrictions on freedom of movement and open-
ing up new structural options. Stock corporations
used these opportunities to expand their customer
and supply markets, intensify their international
trade relationships, and set up sales outlets abroad.
However, inadequate means of communication set

1 Cf. Franck (1986).

2 Clusters are self-reinforcing networks of producers, suppliers, research
institutions, service providers, and related institutions that operate
along a value chain. The members are connected with one another
through supply or competitive relationships and/or shared interests.
One cluster with a long history is the concentration of US automotive
industry players in and around Detroit.

3 Economies of scale define the dependence of production volume on the
factor inputs used. They occur when the production volume rises faster
than the factor inputs and the unit costs fall with increasing unit vol-
ume, e.g., due to better utilization of machinery or labor or better pur-
chasing terms.
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limits to the expansion drive. Telecommunications
was in its infancy, and information could barely move
faster than goods. Foreign branches therefore most-
ly acted autonomously. Because corporate centers
were unable to give guidance across long distances,
manufacturing in foreign countries was rarely eco-
nomically viable. Production networks in the current
sense of the term did not exist. It was only when
telecommunications became established at the be-
ginning of the 20th century that it became possible
to create a cost-effective network of production fa-
cilities in different countries. Delayed to some extent
by World War I and the subsequent economic reces-
sion, production facilities abroad did not start to mul-
tiply substantially before 1930.

Siemens is a good example. Founded in 1847 un-
der the name “Telegraphen-Bauanstalt von Siemens

& Halske,” the company found itself in a crisis in the
early 1850s due to a lack of orders. Business deals
with Russia and England gave it a fresh boost. In
1853, Siemens & Halske started to build the Russian
telegraph network as its first ever foreign venture. In
1858, it founded a subsidiary in England. Its chief
activity was laying ocean cables, produced at
Siemens’ first foreign plant in Woolwich from 1863
onwards.

This rapid internationalization had begun shortly
after the company was set up and - with the excep-
tion of the Woolwich plant - consisted mainly of
sales offices. However, the sites were still relative-
ly independent of one another, and it was not yet pos-
sible to establish more intensive communication or
supply chains. Production plants abroad did not in-
crease significantly until 1930 onwards (Figure 1.2).

The nature of globalization has changed over time

Fig. 1.1: Development of globalization in three phases
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1.1.2 1930 to 1980: Largely Independent
Production Abroad

After World War I and the world economic crisis,
powerful companies arose that continued to grow fast
and steadily. The triumphal march of the brand
names began. Coca-Cola, Mercedes, and IBM be-
came famous the world over. Increasingly low-cost,
effective communication made it possible to manage
companies of unprecedented scale. Organic growth
and acquisitions formed industry giants that were
able to tap major economies of synergy and scale.

Companies used their size and dominance on the
home market to open up foreign markets. Produc-
tion at the home factory was still not very closely in-
tegrated with production abroad. Foreign facilities
mostly operated independently, aimed at developing
new markets via local production. Their financial
strength generally enabled them to implement this
strategy quickly. They would often acquire competi-

tors abroad to spare themselves the risky and time-
consuming process of setting up their own sites.

General Motors (GM), for example, grew apace in
its US domestic market, taking over 25 companies
in the first three years of its existence. In 1931, it
overtook Ford as the largest OEM in the world, and
has retained this position ever since.

However, growth opportunities on the home market
flattened off over time. This was barely surprising -
it had a market share in the US of over 50 percent at
times. The obvious course of action was to expand
abroad. In 1925, GM opened its first foreign plant in
Argentina, and then took over the German Adam
Opel AG in 1929.

After World War II, during which GM exclusively pro-
duced military equipment, its globalization continued.
It began production of Holden* brand automobiles in
Australia in 1948, and opened Venezuela’s first ever

Pioneers started out with sales offices abroad as early as the 19th century, but did not move

much production abroad until after 1930

Fig. 1.2: Development of Siemens’ foreign activities
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4 Holden is an Australian automobile brand founded by General Motors
after World War II on the initiative of the Australian government.
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automobile factory in the same year. Its foreign
plants had extensive freedom of development, pro-
duction management, and product design.

1.1.3 Since 1980: Globally Networked
Production and Cross-Functional
Collaboration

The third era after 1980 was characterized by dereg-
ulation, a converging world economy, rapid technical
progress, and declining transaction costs’. Trade bar-
riers fell, GATT rounds® led to reductions in tariffs,
and customs unions such as the EEC were founded,
precursor to the EU. The economic powerhouses of
the West became increasingly intertwined. It was
during this period that the concept of globalization
took on the significance it has today.

The internal and cross-organizational networking of
companies grew in the following period much faster
than markets went global (Table 1.1). CKD and SKD
assembly were widely used.” Firms tapped economies
of scale by manufacturing basic components central-
ly. Products were also tailored to customer require-
ments locally. Companies that grasped the opportu-
nities of this new form of globalization quickly found
themselves with a strong competitive advantage.

Global cooperation took on a new quality at the end
of the 20th century. Customers no longer just ex-
change goods and supplies across borders. Staff at
far distant locations work on the same projects on a
daily basis. A business unit’s functions - whether
R&D, production, HR, or marketing - may well be
spread throughout the world. The challenge is not

Table 1.1: Intra-industrial trade as a share of the
export trade of industrialized nations

1954 | 1964 | 1980 | 1990
Germany 42% 54% 65% 79%
us 54% 71% 73% 85%
Japan 29% 34% 25% 44%
Other industrialized
countries 55% 65% 71% 77%

just to connect individual companies and corporate
units, but to set up corporate functions at the best lo-
cation for each, and manage them as a network.
Technologies such as the Internet and digitized com-
munication underpin this, linking up the advantages
of local know-how clusters with the factor cost ben-
efits of distant locations. The rapid exchange of in-
formation and intangible assets is leading to a global
knowledge network. And - on a historical time scale -
this development has only just begun.

General Electric is the archetypal global conglomer-
ate - not least due to the acquisition of almost one thou-
sand different companies by long-time CEO Jack Welch.
GE is regarded as a pioneer in offshoring corporate
services to far-flung locations abroad. In the early
1990s, Jack Welch introduced the 70:70:70 rule. This
stood for moving 70 percent of labor to low-cost loca-
tions, 70 percent of this to so-called offshore develop-
ment centers, and 70 percent of that in turn to India.
What this ultimately meant was that 30 percent of GE’s
back-office activities were relocated to India. These
were primarily administrative and support functions,
such as data processing, information services, opera-
tional IT consulting and support, and call centers.

As a consequence, the group’s financial services com-
pany GE Capital International Services (GECIS),
which originally operated from the United States,
launched its globalization in 1997 with a location in
India. GE put a figure of 25 to 60 percent on the sav-
ings, depending on the business segment. Further
sites in Mexico, Asia, and Eastern Europe followed. In
2005 GECIS became independent and changed its
name to Genpact. In 2006 it was operating with
26,000 employees in 11 countries on 3 continents.

3 Transaction costs: The costs or expenses incurred for the exchange of
goods. In connection with production networks, this particularly refers
to customs duties, transport costs, shipping insurance, and commu-
nication costs. The capital tied up in transportation and depreciation
of the goods during transportation also count as transaction costs in
this context.

6 GATT: General Agreement on Tariffs and Trade.

7 CKD (completely knocked down) and SKD (semi-knocked down) de-
scribe modes of manufacturing where assembly kits are produced for
export. Final assembly is performed locally.

8 Cf.: http://www.genpact.com
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GE does not exclude tasks requiring high qualifica-
tions from global teamwork. The concept of “Sunrise
Development” has seen engineers and designers work
round the clock across continents on shared projects.

Globalization is accelerating

Globalization has not just changed its face over time,
it has gathered significant speed in the past few years
(Figure 1.3). This is also reflected in the number of di-
rect investments, which have risen exponentially
since the mid-1980s. The foreign investment base has
more than trebled within ten years. By 2003, private
investors, companies, and states from across the
globe had invested over USD 8 trillion in foreign com-
panies, real estate, or finance deals. This corresponds
to the combined gross national income of Japan, Ger-
many, and France in one year. And the regional focus
of investment has been shifting increasingly. In 2003,
China overtook the US for the first time as the main
target for direct investments.

Meanwhile, producers around the world are engaged
in building up efficient global production networks.
An analysis shows that the international operations
of major corporations are growing faster than in their
home countries (Figure 1.4). This relates primarily to
revenues, but also to assets and staff as production
facilities are established.

As aresult of globalization, whole industries are be-
ing redefined. Within just 10 to 20 years, the focal ar-
eas of global production are shifting dramatically.
Some industries - such as textiles or consumer elec-
tronics - have already completed this development.

A good example is the production of TV sets (Figure
1.5). The share of production in high-cost countries
fell within two decades from 75 to 20 percent. This
development was accompanied by a fundamental
change in the market. New competitors from low-cost
countries captured significant market shares. Brands
considered established today, such as Samsung,
Sharp, or Lucky Goldstar (LG), were largely unknown
in the Europe of the early 1980s, and were able to
gain ever more ground from domestic manufacturers

because of their attractive price-performance ratios.
Former greats, particularly German consumer elec-
tronics manufacturers such as Schneider, Grundig,
or Telefunken, went bankrupt. Other European man-
ufacturers such as Thomson or Philips managed to
turn themselves around only by making drastic
changes in their production networks and forming al-
liances with attackers from low-cost countries.

A further development that will change industry
structures is currently emerging, particularly for
products in the electronics sector. Although tradi-
tional product suppliers often initially invested in
building up their own production locations abroad,
gradually toll or contract manufacturing developed
into an ever more attractive option - emerging as
the business model of the electronics manufactur-
ing services (EMS) provider. EMS providers perform
operational services for OEMs’® - particularly the
manufacture and assembly of products for end con-
sumers - at very attractive terms and conditions.

The level of international integration is rising
exponentially

Fig. 1.3: Direct investments* abroad
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Source: World Trade Organisation (WTO)

9 The term Original Equipment Manufacturer (OEM) describes a man-
ufacturer whose products are sold under a brand name as a single
unit; an OEM normally buys components from other manufacturers,
integrates them unchanged into its own products, and sells the re-
sulting total package to end customers.



|8

1 Why Go Global? The Multinational Imperative

Globalization has accelerated: Companies are growing abroad faster than in their home markets

Fig. 1.4: Development of international business activities*

Percent
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Foreign share

of employees of assets of revenues
59.9 55.6
1990 2002 1990 2002 1990 2002

* Analysis covers BASF, Electrolux, Fiat, General Electric, IBM, Philips, Siemens, Sony, and Volkswagen

Source: UNCTAD Transnationality Company Ranking

They achieve significant cost advantages compared
with OEMs via specialization, economies of scale,

The market entry of low-cost providers often
leads to rapid relocation of an entire industry

Fig. 1.5: Trends in global location of TV
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Source: Reeds Electronics Yearbook, McKinsey

and attractive sites in low-cost countries such as
Malaysia, China, Poland, Hungary, and Mexico. Flex-
tronics, for example, the world’s biggest EMS com-
pany (see Chapter 9), manufactures Sony cell phones,
Hewlett-Packard printers, and Microsoft’s Xbox.
These providers are virtually unknown, whether
Flextronics, Solectron, Elcoteq, or Hon Hai. But their
customers are global brands.

The EMS sector has been acting as a catalyst for the
radical transformation of electronics production
worldwide. EMS companies are characterized by
very high agility, and frequently changing network
structures (Figure 1.6).

When HCC" incumbents award production contracts
to EMS companies, this often leads to relocation by

10 HCC refers throughout this book to high-cost countries. We define high-
cost countries and high-cost locations as geographies with average
gross wages for blue-collar workers at or above USD 15 per working
hour. This value includes fringe and voluntary benefits. The value ap-
plies for the average working hours in the respective geography, in-
cluding vacation and average absenteeism. When we convert location
currencies to the US dollar, we use the long-term average inflation-
adjusted exchange rate, e.g., EUR 1 = USD 1.16, to decouple the
findings from the shortterm impact of exchange rate fluctuations.
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outsourcing. But EMS providers have been also grow-
ing in high-cost countries - particularly by taking
over their customers’ factories. Traditional players
have to watch out that they do not lose their techno-
logical edge - and their markets. It is only a question
of time before this model gains equal ground in other
sectors, too.

1.2 What Are the Forces
Accelerating Global Production?

In the 21st century, the globalization of production
has taken on an entirely new pace, scope, and scale.
The drivers just outlined are no less important, but
why are companies going abroad ever faster, with
ever more functions?

Diverging factor costs and growth are widening the
disparity in the attractiveness of different produc-
tion locations. It has become clear that the wage gap

is not going to close between the new entrants to
the global economy and industrialized countries
anywhere soon. The political reasons are no less
important: liberalizing markets and the reduction
of trade barriers are shifting the centers of economic
activity. Steadily tumbling transaction costs have
also helped to vastly reduce the barriers to global
production, with falling transportation costs and
technological connectivity advancing at lightning
speed.

1.2.1 Huge Factor Cost Differences

If manufacturing costs at different production loca-
tions are considered in isolation, disparities are
mainly apparent in factor costs - and specifically in
labor costs. The development of labor costs is clear-
ly closely linked to prosperity: in affluent economies,
wages go up; in the others, wage development is
curbed.

EMS providers are the catalysts of an entire industry

Fig. 1.6: Change in the production network triggered by the three largest EMS* providers

between 1992 and 2002
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With the onset of the Industrial Revolution, growth
rates in Europe and North America soared. Large
parts of the rest of the world, particularly those under
communist rule, experienced a very different fate. A
misguided economic policy held back development
of many other nations. A historically unique pros-
perity gap opened up between the industrialized
countries and the rest of the world. This was accom-
panied by corresponding differences in local wages.

Because of the high and sustained economic growth
over five or more decades, labor costs in industrial-
ized nations are very high. Wages in other countries
that have been unable to keep pace with this rapid
economic development are much lower (Figure 1.7).
Following initial speculation after 1990 that labor
cost disparities would equalize much more rapidly,
the realization has now set in that developing and
newly industrialized countries will only catch up with
HCCs in the very long term, if at all. In the medium
to short term, the differences - in absolute terms -
will in fact further escalate. Companies have no
choice but to factor in these vast cost differences in
their network strategy considerations - not only di-

rect but also indirect labor costs, which greatly in-
fluence the price of sourced materials.

1.2.2 High Growth in Emerging Markets

Emerging markets are experiencing very high
growth in some segments - both relative and in
terms of absolute market volume. Markets outside
the highly industrialized world are becoming all the
more attractive as a result, particularly for manu-
facturing companies. These enormous growth op-
portunities have become the key motivating force for
the globalization of production. Demand for many
tangible goods in major industrial players’ domestic
locations, on the other hand, is stagnating or grow-
ing only slowly. The main activity at home is mere-
ly the battle to carve up market shares.

1.2.3 Lower Transaction Costs

From the perspective of entire networks and value
chains rather than just an individual location, a par-
ticularly important barrier for global production has
been transaction costs.

Global labor cost differences are high, but the gap is slowly closing

Fig. 1.7: Development of labor cost differences

(largely proportional to GDP per capita)

GDP per capita as proxy, adjusted for PPP*
USD thousands, in 2004 prices

1830 1900

1950 1973 2004

* Average of high-cost countries 1.4 4.0

Germany, Netherlands, UK, and
us

6.6 13.6 29.0

D G5O G G GiD

* Average of low-cost countries 0.6 0.8

China, India, and Mexico

1.1 2.1 5.6

* PPP = purchasing power parity
Source: Maddison (2001), German Federal Office of Statistics (2005)




1.2 What Are the Forces Accelerating Global Production?

Transportation has historically been the main cost
factor for the global exchange of goods. Up until the
spread of the railroads, it was only worthwhile trans-
porting goods with a very high value density and
high margins, such as spices, silk, glass, and china.
With the surge in new forms of transportation that
occurred from about 1930 onwards, costs fell steadi-
ly (Figure 1.8). In 2004, the costs of ocean transport
were less than 1 percent of the figure in 1830. Nowa-
days, even transporting goods with a low value den-
sity is cost efficient. Sending a cathode ray tube TV
set with a 70-cm screen from Turkey to Germany on-
ly costs around EUR 10, or about 5 percent of its pro-
duction costs. For a smaller size, higher value flat
panel TV, the cost share would even be lower at
around 2 percent.

Decreasing transport and communication
costs are eradicating the natural barriers to
globalization

The productivity gains in logistics are continuing
hand in hand with falling transport costs. Ships are
becoming ever larger, the crews needed for steering
and loading them are shrinking due to automation,
and transport risks are declining. The size of ships
is leading to natural economies of scale: Less fuel is
needed per unit transported. In addition, the fixed
costs of supertransporters with a capacity of more
than 8,000 containers - from the captain’s salary
through to pilotage fees - are spread out across a
very large volume of goods.

The dramatic progress in communication techno-
logy has been the greatest distance Killer of all.
Whether orders, controlling indicators, R&D engi-
neering blueprints - any and all intangible informa-
tion can now be transmitted worldwide in an instant.
The benefits are shrinking costs throughout the value
chain, whether real-time datasharing, satellite-linked
networking, remote maintenance or troubleshoot-
ing. It is nearly unimaginable that this technology

Transport costs have declined dramatically by historic standards, and have lost importance

as a barrier to globalization

Fig. 1.8: Development of transport costs between 1830 and 2004
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revolution is still in its early days. Technological con-
nectivity has sent communication costs tumbling, to
the benefit of all parties to a transaction. At the sim-
plest level, the price of an international call has fall-
en to zero with Voice over Internet Protocol systems,
and a tiny fraction of its previous costs even using
non-VolIP telephony.

The impact of the Internet on consumer behavior is
also having a knock-on effect on cost structures
worldwide. Consumers increasingly have information
and access to the same products and brands wher-
ever they live. This greater demand-side transpar-
ency is putting additional cost pressure on producers
worldwide, and further eradicating the significance
of where an OEM is actually located.

1.2.4 Fewer Trade Barriers

Not only economically but also politically, the world
has changed radically in the last two decades with
the fall of the Iron Curtain and the dissolution of the
East/West divide. This has been accompanied by in-
creasing the liberalization of markets that were pre-
viously inaccessible to Western companies. Russia,
Eastern Europe, and China have become attractive
markets and significant importers of higher-value
goods.

This development is far from over, as the example of
China illustrates. China has fundamentally altered
its business environment in the past 15 years, liber-
alizing trade, improving the protection of intellectual
property, and eliminating export quotas and demands
for local content.

India as an emerging economic power is also wooing
companies with lucrative prospects in the competi-
tion between global locations. In 1997, India launched
an initiative to reduce taxes and tariffs, improve its
infrastructure, and reduce subsidies. On March 31,
2001, it lifted its last volume-based restrictions on
imported goods and reduced its top tariff rate.

However, deregulation has not yet progressed very
far in some arenas. In India, for example, direct in-

vestments from abroad are still regulated. Foreign
investors are only permitted to have minority inter-
ests in some sectors, such as cellular telephony pro-
vision, banking, and insurance." The intention
behind this is to protect national companies from
tough international competition.

This also applies to China, where the level of state
control is heavily dependent on the specific industry
(Figure 1.9). Competition is artificially restricted, pre-
venting local manufacturers from being subjected to
price pressure in many sectors. The customer pays
the price. A very small number of foreign automotive
manufacturers and their local joint venture partners
were able to enjoy four times the margins achievable
in the rest of the world there until the late 1990s.
Chinese customers paid significantly more for the
same automobiles than buyers in Europe and the
United States.

In addition to the unilateral abolition of regulations,
state trade barriers are being dismantled all over the
world. Customs duties have historically been a
significant source of government income. It was
widely accepted, however, that they hampered the
international exchange of goods. In the last few
decades, the perception gradually seeped through
that global trade brings more advantages to a nation-
al economy and thus the government than high
customs duties. The continuous reduction of tariffs
began. The basis was the GATT framework. The first
was concluded in 1947. By 1994, tariffs and other
trade barriers had been reduced step by step to one-
fifth of their original value (Table 1.2).

The outcome of the last GATT round, the Uruguay
Round, was the Marrakech Declaration that founded
the World Trade Organization (WTO). The WTO com-
menced work in 1995. The WTO continues to apply
the regulations developed under the GATT frame-
work and further the reductions in tariffs and other
trade barriers under the umbrella of the Multilater-
al Trade Agreement.

1 See EIU (2007), p. 18.
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Deregulation has not yet penetrated all sectors of industry in China

Fig. 1.9: Liberaliziation of the Chinese market by industry
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Table 1.2: GATT rounds and the corresponding tariff reductions

Year Tariff reduction Index
100%

Geneva 1947 19% 81%
Annecy 1949 2% 79%
Tournay 1950/51 3% 77% Reduced to 18%
Geneva 1955/56 2% 75% of pre-1947
Dillon Round 1961/62 7% 70% tariff level
Kennedy Round 1964 - 67 35% 46%
Tokyo Round 1973-79 34% 30%
Uruguay Round 1986 - 94 40% 18% -
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Regional economic alliances create a
favorable climate for investment - a win-win
for all participants

In parallel, many states came together to form eco-
nomic areas during the 20th century. These alliances
all aim to create a win-win situation for the member
states. Companies in the member states gain better
access to a larger market and are thereby able to re-
alize economies of scale from higher production vol-
umes. Thus free trade can lead to an improved use
of resources, i.e., higher productivity and more com-
petition. Higher productivity allows for higher wages
and thus can stimulate demand whereas it also fur-
thers the cost-efficient supply of goods.

The links forged range from pure free trade zones
through customs unions (with zero tariffs on the
movement of goods within the union and standard
import tariffs for non-member countries) to fully in-

tegrated economic zones with a joint currency. These
associations change legacy structures and have a
substantial impact on the globalization choices of
multinationals.

1.3 Goals of Global Production

Market development and cost reduction are gener-
ally the main motives when companies set their
sights on globalization. Further reasons include the
low-cost sourcing of supplied parts, high-grade
knowledge and qualifications, and avoiding business
risks such as exchange rate fluctuation. These sec-
ondary motives normally play a part in globalization
decisions in conjunction with one of the two main
aims (Figure 1.10).

Companies will choose different approaches depend-
ing on their key motivation. If they mainly wish to
gain new customers in other countries, they will glob-
alize by setting up new sales offices and strengthen-

Global production offers major opportunities, but also challenges

Fig. 1.10: The two key drivers of global production: new markets and cost reduction
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Eastern Europe is developing into the key foreign location for German automotive suppliers

Fig. 1.11: Recent trends in production abroad

Automotive supply industry:
imports to Germany
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* Compound annual growth rate
Source: McKinsey/PTW (ProNet analysis)

ing their local customer services. Occasionally they
will open up production locations to support their
market drive by responding promptly to customer
requirements and gaining competence in manufac-
turing tailored products. If, however, they are prima-
rily looking to reduce manufacturing costs in existing
markets, multinationals will primarily invest in ma-
chinery and plant in LCCs,"” or shift existing factories
to the new location.

Market attractiveness has been the key reason for
expansion to North America and Asia so far, while
cost-cutting has been the primary attraction with
Eastern Europe (Table 1.3). This is borne out by the
strong growth in imports. Imports of automotive
parts from Eastern Europe to Germany have risen
by over 30 percent on average in the last decade
(Figure 1.11, left). Other indications of the draw of

Eastern Europe are the many branches of Western
suppliers with increasing numbers of staff (Figure
1.11, right).

1.3.1 The Growth Impact

It used to be that companies could grow in new mar-
kets “just” by expanding local sales and service ca-
pabilities. This is no longer true. The consensus is
that production in new markets can be an impor-
tant component of tapping into these markets. One
reason is the transaction costs for imported products,

12 [,CC refers throughout this book to low-cost countries. We define low-
cost countries and low-cost locations as geographies with average
gross wages for blue-collar workers at or below USD 5 per working
hour. The other boundary conditions apply as for high-cost loca-
tions.
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Table 1.3: Reasons for the attractiveness of countries or groups of countries®

Region Reason for attractiveness (percent) Mentions (absolute)
Market Costs Other?

China/India 52 32 16 87

Eastern Europe (EU) 13 59 28 36

Other’ 26 40 34 75

! Brazil, the Philippines, Romania, Thailand (each mentioned three times), and o
2 Mentioned in questionnaire: “know-how” and “other.”

which make them too expensive. Another is that
products cannot be adapted flexibly enough to local
market needs. The gain in image and trust vis-a-
vis the customer from local manufacturing is a fur-
ther important argument. Another is the elimina-
tion of state regulation imposed on imported prod-
ucts.

Interviews during the ProNet corporate survey
showed how important “soft” factors in the business
context are for success in developing countries.

Local production often makes it easier to
open up a new market

Even with capital goods such as machinery and
plant, decision makers know local presence can be-
come the anchor of a firm’s success. These are not
just hard facts like easier maintenance, and avail-
ability of spare parts. Fuzzier indicators of customer
perception are also important: confidence in long-
term flexibility, reliability, and the intensity and
quality of customer care. Customers develop greater
trust because competent contacts - including pro-
duction staff - are always on site. They can count on
fast reactions and short lines of communication,
knowing the personnel speak their language (both
literally and metaphorically).

Western companies are therefore increasingly setting
up their own production facilities even for sales-ori-
ented foreign activities. This applies particularly in
Asia, because of the great distance, the high state bar-
riers, and cultural differences. The early commitment
of Volkswagen in China is a good example. By estab-

thers.

lishing a Chinese plant long before the “rush to Asia,”
Volkswagen managed to secure a dominant market
position in the most highly populated country in the
world that lasted many years (see box: “China and In-
dia - Attractive Markets if Approached Right”).

For many customers, however, the connection be-
tween a brand and its nationality has intrinsic value.
Porsche Director Michael Macht stated that Ameri-
cans are prepared to pay EUR 1,500 more for a top car
“Made in Germany.”"* There, and for that product, lo-
cal production would not necessarily be the key to
success. The story is different for EADS, the Airbus
aircraft manufacturer. Production on site and a US
image is key to success in the US aerospace market.
This is also a reason why EADS focuses intensely on
building activities in the US. According to an EADS
spokesman, “We can only be successful if we are ac-
cepted in the US as an American company.”" Experi-
ence shows that local presence and the link between
brand and nationality often pose a conundrum.

1.3.2 The Cost Impact

Cost advantages are driving ever more companies to
set up production at new locations. The decision on
where to locate production operations should be
based on evaluation of the parameters outlined in
Chapters 2, 3, and 4. The calculation must include
the total landed costs, i.e., total production and trans-
action costs for the entire productive value chain.

13 Cf. results of ProNet survey.
4 http://www.staufen-akademie.de/michael_macht.html
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China and India - Attractive
Markets if Approached Right

Emerging markets, particularly China, have re-
ceived major attention from MNCs over the last
few decades, with India moving into the spotlight
more recently. Both countries share three key
characteristics: GDP is soaring, their populations
are very large (and thus the number of potential
consumers), and factor costs - especially labor -
are a fraction of those in developed countries.
However, to conclude that these markets are an
MNC’s paradise would be overly simplistic.

If GDP is used as a measure for a country’s wealth,
it is true that China and India are experiencing sig-
nificantly higher growth rates than developed
countries. In the time frame between 2005 and

2030, expected average annual real growth rates
for China and India are about 6 to 9 percent, ver-
sus 2 to 3 percent for the United States, and only 1
to 3 percent for Japan and Western European coun-
tries.” Looking at absolute annual GDP growth, the
incremental growth in China is already higher to-
day than in Japan and Germany, and India has just
surpassed these two countries as well. Nonethe-
less, it will still take until about 2016 for China’s
GDP to outgrow Japan’s, and until about 2030 for
India’s GDP to exceed Germany’s. US GDP will still
remain by far the highest of all countries. Absolute
GDP growth in China will match that of the US in
around 15 years (Figure 1.12).

Looking at markets rather than the size of inte-
grated economies, the potential in emerging mar-
kets is indeed impressive. A good example is the

In terms of absolute growth of real GDP, China will overtake the US around 2024

Fig. 1.12: Real GDP and GDP growth, selected countries
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development of urban consumers in China. A mod-
el developed by the McKinsey Global Institute
divides the key emerging middle class into a lower
segment with an income of RMB 25,000 - 40,000,
and an upper segment with an income of
RMB 40,000 - 100,000. While the nominal curren-
cy ratio is about RMB 8 for USD 1, the different
price levels create a ratio of buying power of about
RMB 2 to USD 1, i.e., a Chinese household income
of RMB 100,000 has similar buying power to a US
household with an income of about USD 50,000.
Development in China will take place in two phases.
During the first wave (currently ongoing), we will see
the rise of the lower-middle class reach a peak in
2009 with about 270 million consumers, about 43
percent of China’s urban population. A second tran-

sition will follow in the next decade with a stagger-
ing increase in the upper-middle class. By 2025 this
group will number 475 million, about 60 percent of
China’s projected urban population, with a dispos-
able income of some RMB 12 trillion (Figure 1.13).

In approaching these markets, it is important to
truly understand them. The tier-1 cities - Shanghai,
Beijing, Guangzhou, and Shenzen - have the high-
est income level, at least 50 percent higher than
the rest of China. However, China’s rising middle
class is widely dispersed, spread across some 650
cities and 10,000 towns. In addition to spending
power, attitudes and behaviors also vary signifi-
cantly both between the mega-cities and smaller
towns as well as across the towns themselves.

The emergence of a middle class

Fig. 1.13: Share of urban households by income class in China
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The need for MNCs to adapt their range and pric-
ing to local markets is always critical - and India
has seen its share of success stories as well as fail-
ures recently (Figure 1.14). Hyundai has developed
a clear competitive edge with a range specially
tailored to the market. It offers lower power, fuel-
efficient engines, tropical air conditioning, and
higher vehicle clearance for road bumps. With this
tailoring, it has achieved a 2 percent price premi-
um over the local market leader, capturing sig-
nificant volume as the third-largest car maker.
Another major global OEM nose-dived offering a
range with inferior lifetime ownership costs and a
10 to 15 percent price premium, resulting in a re-
cent write-off of USD 100 million. McDonald’s is
another name in the “How to do it right” category.
Offering vegetarian food as well as chicken prod-
ucts with a tangy, tandoori flavor, its local market

prices start at just 40 US cents. McDonald’s has be-
come India’s largest fast-food chain. KFC (former-
ly Kentucky Fried Chicken) entered the market
with its international product range and interna-
tional prices, and failed to make the grade. It has
since withdrawn.

In addition to the market strategy challenge, MNC
operations in emerging markets often pose major
challenges. Local players frequently benefit from
their home advantage by producing outside the
major cities, where labor costs are much lower.
This puts heavy pressure on MNC prices and mar-
gins.

Another issue, particularly in China, is the coun-
try’s reluctance to enforce the protection of intel-
lectual property. In the ProNet corporate survey, a

“Indianize” the product and get the price-value equation right

Fig. 1.14: Global winners and also-rans in India
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machine tool manufacturer reported: “The Chinese
started to copy our work practically during con-
struction. They bought the same machinery and
then poached our labor force six months after the
start of production. We definitely won’t be return-
ing.” Another manufacturer’s experience of his
employees’ “dedication” also highlights the hard-
ships of doing business in China: “... a short time

Many companies have managed to save costs and re-
duce competitive pressure by creating intelligently
linked production networks. Good examples of this
are the automotive supply companies’ manufactur-
ing facilities in Eastern Europe or the textile indus-
try’s relocation of production to Asia.

later we found staff continuing to work at night ...
and selling the results to line their own pockets.”

Bottom line: China and India are vast markets.
They need to be on every MNC’s radar. However,
any approach towards the market and local oper-
ations needs to be planned and executed with
painstaking care and foresight.

Companies can only survive long term by
fundamentally redesigning their production
networks

Particularly effective savings levers are, of course, the
lower factor and materials costs, particularly wage
and energy costs, but also savings in investment ex-

Cost savings of between 20 and 45 percent can normally be captured from optimizing

production networks

Fig. 1.15: Production network optimization by incumbents based in HCCs*
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penditure due to subsidies and tax benefits available
in low-cost countries. The dominant cost lever de-
pends to a large extent on the company’s current
position. Numerous projects have shown that the sav-
ings potential is generally substantial (Figure 1.15).

Just how high the savings can be is exemplified by a
safety valve manufacturer that decided to set up a
second plant in China to supply the local market
(Figure 1.16). The cost advantages were so great that
the works manager suggested even supplying the Eu-
ropean market from China shortly after the start of
production, and received approval. The transfer price
set was 57 percent of the manufacturing costs in Ger-
many.

The cost savings potential from globalization can be
both opportunity and threat. Any company that
wants full capacity utilization for expensive, state-

of-the-art production facilities needs world-class
sales volumes. Competitors who can capture market
shares without expensive machinery and plant by
tapping the cost advantages of globalization can
threaten the economic viability of expensive pro-
duction facilities for an entire segment. Companies
too slow off the mark in this new constellation may
find themselves without a future, as the fate of many
laggards in Europe has shown.

Grundig, formerly a renowned brand in audio and
video consumer electronics, failed to reshape its pro-
duction network to make it more competitive for over
a decade. Although the company had production
facilities outside its German home base, these loca-
tions were not suited to balancing out structural dis-
advantages. As a result, Grundig was eventually
forced into insolvency (see box: “The Grundig Ex-
ample”). Rover - still one of the largest automotive

Main cost savings come from wage and materials costs

Fig. 1.16: Example: new foreign plant for safety valves in China
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manufacturers in the world after World War 1II -
could not keep pace with competitors for a similar
reason, and went bankrupt in 2005 after a protract-
ed decline. Sewing machine manufacturer Pfaff also
failed to read the signs of the times." Its production
network is no longer a match for the challenges pre-

The Grundig Example

With over 38,000 employees, Grundig was a
renowned manufacturer of consumer electronics
products at the end of the 1980s. A symbol of the
German economic miracle, the company made its
name selling televisions, razors, and electronic
office equipment. At the start of the 1990s, the
competitive landscape altered dramatically and
rapidly (Figure 1.17). New brands invaded the mar-

sented by new competitors from the emerging coun-
tries of Asia. The company shrank dramatically be-
tween 1981 and 2003; the number of staff fell from
9,539 to 863. Although it has meanwhile established
operations in China, it remains a company with on-
ly around 1,000 employees.

ket - impressing buyers thanks especially to their
low prices. The new providers produced at low
cost, mainly in Korea, Taiwan, and Turkey initial-
ly, and later in China. Grundig, on the other hand,
manufactured its appliances in Germany, Austria,
France, and Spain - a large proportion of them at
its home factory in Nuremberg, Germany.

Grundig had a good name and enjoyed a high mar-
ket share, especially in Germany and Austria. It

Grundig was unable to close the structural gap versus competitors

Fig. 1.17: Grundig’s price/costs gap over time
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15 Cf. Zirbik (2003).
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did not see any pressing need to take action. But
the situation rapidly grew more acute. The new
manufacturers were gaining in experience, rais-
ing the quality of their products and increasing
their cost advantage with improved processes. Be-
tween 1990 and 2004, the average price of com-
parable TVs fell by 2 percent each year. As other
manufacturers pressed forward with the reloca-
tion of their production to low-cost countries, the
price decline accelerated. This development found
Grundig in a phase of increasing production costs.
The company tried to keep up via additional in-
vestments in automation, but the gap between
market price and Grundig’s cost of goods manu-
factured continued to grow.

Grundig invested in cost-cutting initiatives and
managed to achieve improvement rates compara-
ble to those of other manufacturers. But the gap re-
mained constant: costs were still higher than the
prices it could charge. By now, other manufactur-

ers had cast off the image of low-quality, cut-price
providers. Grundig’s share of the market was
dwindling.

In response, Grundig started restructuring its own
production: television assembly was discontinued
in France (1992) and Spain (1993). The main fac-
tories remaining in operation were in Vienna,
Austria and Nuremberg, Germany. However, this
pullback did not lead to the necessary cost reduc-
tions either. In 2002, Grundig filed for bankruptcy.

An analysis of the options open to Grundig based
on the annual accounts of the previous decade re-
veals that the company was last in a position to
save itself in 1995. The funds required for re-
structuring and setting up new production sites
were no longer available the following year - six
years before the company went bankrupt (Figure
1.18). Once Grundig had fallen below the mini-
mum liquidity limit, it could no longer be saved

The cumulative spending on relocation would have exceeded the credit line from 1996

onwards

Fig. 1.18: Credit line vs. cash-out required for the restructuring of Grundig
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without raising additional equity capital. The com-
pany’s hesitation had led to a point of no return.

If this development is compared with that of oth-
er manufacturers in similar situations, one can
see what might have saved Grundig: relocating
production to leverage factor cost advantages.

Grundig’s rival Thomson was in a similarly precar-
ious position in 1992, but rigorously implemented
a program of dramatic countermeasures. In 1996,
around 80 percent of Thomson’s production was in
high-cost locations, but just two years later the fig-

1.3.3 Secondary Objectives: Tapping
Resources and Minimizing Risks

Access to tangible and intangible resources and the
reduction of risk are examples of secondary motives
that also have a major influence on the decision to
go global. The term “resources” covers a wide range
of factors: being close to raw materials suppliers, to
the industry focus, or to technology leaders. Risk re-
duction includes protection against currency expo-
sure, supply bottlenecks, and production stoppages,
and also special terms offered by some states, such
as direct investment subsidies and tax benefits.

1.3.3.1 Resource Access

Where tangible resources are concerned, relocating
production close to the source of low-cost input prod-
ucts can often yield great advantages. This applies,
for example, to the manufacture of metal-based prod-
ucts in Russia. The local availability of metal ores
eliminates costs for long-distance transportation, and
low labor costs are a boon both for converting ore in-
to metal and for producing intermediate products.

MNCs find emerging nations’ low labor costs
and high growth extremely attractive

At the same time, incumbents pursuing smart glob-
al labor strategies are finding promising talent

ure was only 40 percent and falling. The company
has been back in the profit zone again after 1998.
The toughness gained by the organization in the
“manufacturing crisis” may also enable Thomson
to successfully master the current difficulties.

Bottom line: Failure to take prompt action can
jeopardize a company’s existence. Reorganizing a
production network when you are already weak-
ened is much harder than being proactive and
doing so before cash and credit line reserves are
prohibitively low for a broad relocation of assets to
lower-cost regions.

growth in emerging nations, too. At 33 million, de-
veloping countries have more than twice the number
of university-educated young professionals that de-
veloped countries do, and they can be tapped in a
win-win situation for employer and employee pro-
vided multinationals install the right training and
staff retention policies.

Access to intangible resources implies location close
to centers of know-how in a company’s industry.
Companies benefit from technical and country-spe-
cific knowledge transfer and from the availability of
qualified, low-cost personnel on site. When staff with
specialized training are needed for low-volume pro-
duction, which is often the case, companies can gain
clear advantages from choosing locations where staff
already have the know-how to manufacture their
products efficiently. The best case is a “hat trick” or
triple play: a setup that allows a company to develop
products close to production, close to the market,
and with a fast ramp-up.

An area with a concentration of one type of industry
and a great deal of the related know-how is known
as a cluster. Clusters act as focused pools of re-
sources and ideas that amplify a continuous stream
of innovation. Having a production site in the clus-
ter enables companies to swiftly translate innova-
tions into products, and is often essential if they wish
to tap this know-how and play a leading industry



1.3 Goals of Global Production

25 |

role. These are often called lead plants or NPI (New
Product Introduction) facilities. Particularly in in-
dustries where products are highly standardized for
global sales, e.g., electronics, it is common to have an
NPI in a facility near the R&D center, with rapid de-
ployment to the other production sites, including
those of external contract manufacturers. Well-
known examples of effective industry clusters are
Silicon Valley for semiconductors, “Mainboard Road”

“More Art than Science” -
Extract from an Interview on Clusters
with Professor Porter

Michael E. Porter, Professor at Harvard Business
School, is considered one of the world’s greatest
experts on competitive strategy and international
competitiveness. How can regions and countries
sustain and promote growth, innovativeness, and
employment? Originally an aviation engineer, Pro-
fessor Porter has been focusing on these central is-
sues throughout his career.

Professor Porter, what are clusters, and why are they
important for the competitiveness of an economy?
Clusters are a spatial organizational form for in-
dustry that generates greater productivity and
innovation than more physically disparate struc-
tures. In a cluster, a variety of businesses and
associated entities important to competition are
gathered together in a relatively small area: man-
ufacturers, suppliers, service providers, universi-
ties, and other training institutes.

What impact does a cluster have?

A cluster influences the market in three ways.
First, it creates greater efficiency. Transactions
can take place without high costs for logistics or
transportation. Lines of communication are short-
er, market participants can respond to one anoth-
er faster. Clusters also produce goods that firms
within the cluster can obtain relatively favorably.
Anyone working outside the region has to conduct
transactions and pay to access them.

in Taiwan, or China’s electrical and electronics man-
ufacturing cluster around Shenzhen. They are also
critical in emerging industries. Several centers of
technology in France, Sweden, and Germany are try-
ing to enhance their industrial growth by establish-
ing explicit clusters around the new European
Galileo satellite navigation system. Participation in
the relevant clusters is critical for companies that
want to play in the top league.

Skilled staff in a specific sector are a good exam-
ple. You can simply hire them, they’ll move from
one enterprise to another. Anywhere else, you'd
have to train them first. This applies to a whole
range of inputs: labor, market knowledge, tech-
nology. In a cluster they virtually become public
goods to which everyone has access.

Second, opportunities drive innovation. If a large
number of companies and market participants are
concentrated in a small space, it is easier to detect
gaps in the market. New goods or services seem to
emerge all the more readily, the appropriate tech-
nical expertise is at your feet. You can also com-
mercialize opportunities faster. All the elements
of the value creation process, from the idea
through to the product, can be combined in an in-
stant. A cluster also provides better access to cap-
ital. Financial institutions that work with a cluster
have sector-specific experience - from wine-grow-
ing to automotive production - and can make
faster and better venture capital decisions.

Third, clusters stimulate new businesses in their
field. The thresholds to market entry are lower for
the reasons I've just described. It is easier to raise
capital, access key suppliers, and find customers.

Source: “Mehr Kunst als Wissenschaft” by Steffan
Heuer in McK Wissen 01 (2002)
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1.3.3.2 Risk Reduction

A further important goal of location planning is to
minimize risks. One way to reduce risks lies in
spreading them through diversification. Having
plants in various countries can balance out produc-
tion outages in the event of political and social un-
rest, terrorist threats, or war, which mostly affect only
one location. Diversification is also an advantage in
dealing with everyday risks, such as currency fluc-
tuations, which can threaten a company’s survival.

If a company’s costs are primarily incurred in the eu-
rozone (because it has only one production location -
Europe), and its sales are chiefly earned in the US
dollar zone, a change in the exchange rate will have
a direct impact on the company’s profits. In the past
five years alone, the euro/dollar exchange rate has
seen swings of 40 percent. No manufacturer has that
high a margin. Without countermeasures such as
hedging," this inevitably leads to periods of extreme
losses.

Corporations can hedge on the financial markets.
However, the more obvious course of action is to
eliminate the imbalance via operational hedging - by
aligning the currency structure of costs with the cur-
rency structure of sales. In the example above, a bal-
ance could be achieved by purchasing more parts in
the dollar area, or by adding value (i.e., producing)
there. Having similar currency structures eliminates
the risk of exchange rate fluctuations. With global
sales, global production is an obvious solution.

Companies can also use diversification to reduce
sourcing risks, by using several suppliers. Depend-
ing on one supplier or even one production site
only can cause severe problems and bring entire pro-
duction networks to a standstill should the supplier
face any number of challenges. This may happen for
quality reasons or due to issues in the parts logistics.
Another example of risk due to lack of operational
hedging is the case of the Sony factory producing
high-performance batteries for mobile phones. After
a major fire in the plant in the mid-1990s, the plant
ceased to supply the units for Sony and Siemens, se-

riously hampering sales in a critical phase of the ex-
ploding mobile handset market.

1.4 Current Production Networks
of the Three ProNet Focus
Industries

The three focal industries of this book - automotive
engineering, electrical and electronics, and machine
tool manufacturing - have widely differing cost struc-
tures (Figure 1.19). Almost 70 percent of the cost
base of an automotive OEM are for materials and
supplied parts. These items account for over 50 per-
cent of costs in the electrical and electronics indus-
try, but less than half in machine tool manufactur-
ing. Since labor costs represent a relatively large cost
factor in the latter, the cost pressure on in-house
production is all the more intense. This explains why
two-thirds of machine tool manufacturing companies
- more than in the other two industries - produce
abroad largely for cost reasons.

Most current production networks have
a legacy structure, without any strategic
planning

Interestingly, both machine tool manufacturing and
automotive engineering appear to be fairly success-
ful in high-cost locations, as indicated by their high
share of exports and especially their high net export
surplus.” The numbers tell a different story in the
electrical and electronics industry. Although this in-
dustry exports a significant share of its output, the
share of high-tech products imported by high-cost
countries is also high, sometimes making the im-
port-export balance a zero-sum game. The position
and behavior of HCC-based companies in the elec-
trical and electronics industry are therefore quite

16 Hedging safeguards a transaction against risks such as exchange
rate fluctuations or changes in raw materials prices. The person or
company wishing to hedge a transaction enters into a second trans-
action linked with the underlying one. This normally takes the form
of a forward transaction.

17 The net export surplus shows how many percent more of the pro-
duction value is produced than consumed in a particular country.
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different from in the automotive or machine tool sec-
tors, as the following profiles show.

1.4.1 Automotive Industry

While automotive mass production has its origins in
North America, all three US OEMs are struggling.
Global markets are dominated by European and
Japanese players.

The successful globalization strategies of automakers
can be divided into two classes, based on the nature
of their product orientation (loosely termed “premi-
um” and “value”). [llustrating the premium product
strategy, many European players have successfully
leveraged their outstanding engineering skills to es-
tablish a strong position at the upper end of the mar-
ket. They are realizing price premiums that allow

them to maintain an engineering and production foot-
print largely in high-cost countries (after making
massive productivity improvements during the last
industry downturn). German manufacturers are par-
ticularly strong despite the very high factor costs in
their home base. Both German companies and the lo-
cation of Germany itself have benefited from the strong
growth of the premium segment in passenger cars.

Japanese and Korean players, on the other hand, are
focusing more on the lower and middle market seg-
ments, with an emphasis on value for money. As a re-
sult, they have established global manufacturing
footprints that rely increasingly on low-cost produc-
tion sites.

Two highly successful companies in the automotive
sector illustrate the divergent manufacturing footprint

Great structural differences in the industries analyzed

Fig. 1.19: Structural indicators, three selected industries
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strategies well: BMW and Toyota. BMW pursues a
strategy of producing its cars and critical large com-
ponents such as engines mainly in high-cost loca-
tions with highly skilled labor forces. Most of its pro-
duction is in Germany, Austria, and the UK (for the
Mini), close to its engineering centers (Figure 1.20).
The most recent addition was the new plant in
Leipzig to manufacture some 3 Series cars and the
new 1 Series. Beyond these, BMW has only two oth-
er manufacturing sites of note: a major plant in the
US and a smaller one in South Africa. All of its oth-
er manufacturing operations are smaller joint ven-
tures for SKD (semi-knocked down) in China and
CKD (completely knocked down) car Kits to gain eas-

ier access to markets such as Thailand, Malaysia,
Russia, Egypt, and Indonesia."

By contrast, Toyota pursues a much more internation-
al manufacturing footprint strategy. Strongly on track
to become the largest global OEM, it is firmly estab-
lished across all market segments, including the low-
er end. It also has tremendously high volumes - well
over 9 million vehicles in 2007 - and growth. This po-
sitioning provides different imperatives for a broader
production footprint geared to low costs (Figure 1.21).

Toyota still makes over 50 percent of its cars in its
home base, Japan, where its plants are already the

BMW:’s vehicle assembly is particularly close to the market

Fig. 1.20: Production network of the BMW Group
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most efficient in the world, outperforming competi-
tor productivity by significant margins. Nonetheless,
the increase in new capacity in the Toyota network
to match its globally rising demand averaged around
3 percent p.a. in its Japanese plants and over 18 per-
cent in its plants outside Japan. Its newest additions
to the plant portfolio are sites in the Czech Republic,
China, and Russia (planned for 2007 or 2008).”

To fend off the threats of lower-cost attackers, volume
players based in HCCs need to rigorously improve
performance along three fronts. The first and most
immediate imperative is to optimize their manufac-
turing efficiency. Second is the ongoing drive to move

additional manufacturing to low-cost locations, such
as Eastern Europe. This is especially important for
the growing low-cost car segment, as the success of
Renault’s Dacia Logan shows. Built in Romania, the
Dacia Logan has plans to expand production to nu-
merous other low-cost production sites to gain better
access to new markets without compromising its low-
cost position. The third imperative is to move the sup-
ply base to low-cost regions as well. Today, of the
15,000 components installed in cars made in Eastern
Europe, 80 percent are imported from the West.” This
imperative also extends to first-tier automotive sup-
pliers, but is only truly beneficial if excess transport
costs are consistently eliminated along the supply

Toyota’s manufacturing footprint spans the globe

Fig. 1.21: Toyota’s global presence
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chain. In reality, this is often not the case. As the man-
ager of an (automotive) electronics plant in Hungary
reports: “The setup did not really make economic
sense. We shipped 90 percent of the parts from Ger-
many to Hungary, added about 5 percent value in
manufacturing, and shipped them back to our cus-
tomers in Western Europe for assembly in the vehicle.”

1.4.2 Electrical and Electronics Industry

The picture in the electrical and electronics industry
is very different - particularly in the growth segment
of communications and consumer electronics. The
share of electronics products from production in low-
cost countries is growing by leaps and bounds. High-
cost countries are irrevocably losing out in this field.
However, to date, most of the action has concentrat-

ed on the manufacture of simple components and
the assembly of end products. The distribution of
global value added in this industry clearly reveals
that the loss of HCC market share has occurred
mainly in Europe, primarily due to competition from
LCCs (Figure 1.22). The US and Japan have more or
less maintained their share of value added to date.
However, in the future, all high-cost countries are ex-
pected to lose significant market shares in electrical
and electronics production to low-cost competitors.
While these trends highlight continuing country and
regional differences, the absolute size of the indus-
try has been growing significantly in all regions due
to the strong growth of the global electronics market
between 1980 and 2020, which is projected to see
continuous growth rates of about 7 percent p.a. over
this 40-year time period.

Although some regional differences in the Triad persist, electronics production is clearly

moving to low-cost countries

Fig. 1.22: Value added in electronics* by region, 1980 - 2020 (estimated)
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The once thriving Western European electrical and
electronics industry, for example, has only preserved
a global presence worth mentioning in two areas: as
suppliers to the automotive industry and in electric-
ity generation and distribution. The only way to retain
(and attract) the extremely capital-intensive manu-
facture of semiconductors in Western Europe has
been high subsidies. However, European companies
have been largely driven out in the greatest growth
arena of the last decade, communications and con-
sumer electronics. They are not succeeding in devel-
oping a premium segment through innovative and
high-quality products, unlike the German automotive
industry. Manufacturers find they cannot compen-
sate for the comparatively poor cost structure and are
losing market shares. This has already led to sub-
critical unit volume for mass-market products and a
barely competitive cost position, and has frequently
resulted in the sale or closure of factories.

Western Europe has lost significance in almost all
fields of electronics, from communications and con-
sumer electronics, office machinery, and computer
segments to electrical equipment. Analysis shows
that the Western European share of value added has
fallen from 30 to less than 20 percent since 1980. In
the field of consumer electronics, Western Europe
has retained value added almost exclusively for
goods with a low value density (e.g., washing ma-
chines and driers) that are very costly to ship over
large distances - and even this sector has been fac-
ing increasing competition recently from locations
in Eastern Europe and Turkey.

Once a manufacturing segment in this industry is
gone, it is unlikely ever to return. The only opportu-
nity for HCCs is to leverage technological break-
throughs that redefine the rules of the game of the
industry for the coming one to two decades. Unfor-
tunately, manufacturers in Germany and other HCCs
missed out on the last round of such fundamental
innovations in the electronics sector - whether the
development of TFT and plasma television sets, DVD
and hard drive recorders, or portable MP3 players -
although a considerable share of the basic ingredi-
ents for these were developed in Germany. To re-

establish profitable production in high-cost locations,
manufacturers in the electrical and electronics in-
dustry must find a way of minimizing the time to
maturity for series production and full production
ramp-up by intensifying the interaction between
R&D and production.

1.4.3 Machine Tool Manufacturing

The situation in the machine tool industry is funda-
mentally different, though closer to that of the auto-
motive industry. Measured against world production
volume, the industry has grown nominally by an av-
erage of only 0.5 percent in the last 20 years - mean-
ing that it has shrunk in real terms (Figure 1.23).
Also, the industry is predominantly characterized by
small and medium-size enterprises (SMEs). The av-
erage company employs around 160 people - com-
pared with 863 in automotive engineering.

As the ProNet survey reveals, many companies at-
tempted to move some of their activities to LCCs
when they recognized the cost pressure and compe-
tition from emerging players. However, due to a lack
of scale and limited management experience and
bandwidth, these efforts were often unsuccessful.
Many companies eventually retreated from their ven-
tures abroad and refocused on their activities at
home instead. In many cases, this retrenchment ap-
pears to have been successful. The market share of
leading German (high-cost) manufacturers has risen
in the past two decades from 17 to 25 percent”, and
their sales volume has remained about constant af-
ter adjustment for inflation. The unique value propo-
sition of these players is their engineering expertise
and mature process chain throughout the entire
manufacturing process. Their operations are backed
up by global service concepts, and they have suc-
ceeded in tapping attractive markets.

However, a second look reveals that this success is
closely linked to that of the German automakers. In
2003, more than half of the machine tools produced

2l Excluding parts and accessories.
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in Germany went to the automotive industry and its
suppliers. Machine tool manufacturers’ sales figures
correlate closely with automotive investment activi-
ties rather than reflecting structural strength and
competitive advantage based on superior operational
performance.

Consequently, a fast-growing competitor is increas-
ingly threatening the position of high-cost manufac-
turers: China - now the world’s fourth-largest pro-
ducer of machine tools. Growth rates of over 20 percent
per annum suggest that its role will continue to ex-
pand and pose a serious threat to the viability of
incumbents.

Trends in the machine tool industry give
indications of future development in other
sectors

The reason for this rapid development, apart from
manufacturing costs, is primarily the booming Chi-
nese market. China contributes 20 percent to world
demand, making it the biggest market for machine
tools. This dominance of the Chinese market, which
is the leader in other industries “only” in terms of
growth rates, is explained by a peculiarity of the
capital goods industry: Investments are always the
forerunners of future production. As a result, what
is happening in machine tool manufacturing pre-
views a development that will follow in other
industries. Taiwanese and Indian machine tool man-
ufacturers are also profiting from high domestic
demand, and expanding their offerings in the stan-
dard segment.

Overall, the industry situation is problematic. Lack
of growth in the market as a whole makes it difficult
to simply expand the network into other countries,

Global production of machine tools is stagnating; however, Germany’s market share is

increasing slowly but steadily

Fig. 1.23: Nominal global production of machine tools
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since capacity utilization at existing factories would
shrink as a result. If manufacturers maintain exist-
ing structures, however, they will become exposed to
new competitors from emerging nations. The only
path to long-term success for European manufactur-
ers is well-planned redesign of their production
networks - especially in the standard segment. Oth-
erwise, they risk following in the footsteps of their
former peers in the electronics sector.

There are many reasons for globalizing production.
Most companies are aware of the potential advan-
tages. But how familiar are they with the challenges
and hurdles? Do they know how to find the right lo-
cation, minimize risks, and integrate new locations
into existing structures? The relationships are com-
plex, and the answers differ widely depending on
the company.

Most companies capture less than 10 percent
savings at new production sites

Fig. 1.24: Production cost savings relative to
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The ProNet survey showed that many companies fall
down on the task (Figure 1.24). More than half
achieve cost savings of no more than 10 percent with
anew location. The reasons are numerous, spanning
a lack of resources or experience in implementation,
hesitant and incomplete implementation, and exces-
sively low expectations about the savings potential.

Around 20 percent of the companies we surveyed,
however, emerged as truly successful globalizers.
They have managed to strike the right balance be-
tween high aspirations and realistic planning of
available skills and resources. Analyzing the differ-
ences between what those 20 percent did and the
other 80 percent provided us with invaluable in-
sights into patterns that appear to yield success and
pitfalls to avoid. In the remaining chapters, we will
describe these findings through every area of the
value chain, highlighting analyses and decisions that
have helped companies to get it “right first time.” Be-
cause companies only have one chance with a move
as radical as footprint redesign.

Further reading
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Summary

Centers of economic activity are shifting profoundly, not just globally but also within regions.
Manufacturing footprints are transforming even more dramatically - and the story is not sim-
ply the transition to Asia. To make the right decisions on where to invest, it is critical for de-
cision makers to understand what criteria matter the most, and how locations are likely to
change.

The ProNet survey showed that reducing costs and tapping new markets abroad are the two
main motives for globalizing production. The two characteristics that are consistently most rel-
evant when determining the attractiveness of a production location are labor costs and mar-
ket proximity. The availability of qualified workers ranks third but is growing in importance.
This ranking, however, is an average that runs across multiple products and production
processes. Decision makers should be aware that the relevance of the parameters we will be
discussing in this chapter depends on the specific production requirements being considered.
Three categories of requirements determine what matter most: the relative importance of
production input factors (labor intensity, for instance), product characteristics (e.g., value den-
sity), and the geographical scope of site selection (are you choosing between continents or
neighboring industrial zones?). Another perspective to remember is that while a country may
not be attractive for producing parts or finished products, it may still be appealing as a mar-
ket or location for corporate functions such as back-office operations.

Successful global companies manage to achieve excellent productivity and quality virtually
everywhere in the world. They build on their experience, adapt their organizations to the spe-
cific circumstances they face, select appropriate manufacturing techniques, and use employ-
ment strategies tailored to the local environment. Above all, they are proactive, foreseeing the
need to address these aspects early on, rather than waiting until the issues arise.



Key questions, Chapter 2

m What location characteristics and process
requirements are most relevant for select-
ing global production locations?

m What parameters are particularly impor-
tant for specific industries and regions?

m What is the current status/what trends are
discernible for the following parameters?

o Markets: Which trends are fundamental-
ly important, and how are they likely to
change over time?

o Factor costs: Is the labor cost gap closing?
How quickly could this happen?

o Productivity: Are factor cost advantages
in low-cost countries negated by low pro-
ductivity and poor quality?

o Manufacturing technology: What equip-
ment and processes should be used?
What are the implications for the optimal
scale and scope of plants?

o Logistics: How are freight charges evolving?
What is the impact of longer distances/
transport times on the supply chain?

o External factors: What impact do taxes,
subsidies, currency exchange rates, prod-
uct piracy, and other risks have on the
choice of locations?

o Migration: What expenses can be expect-
ed when setting up a factory abroad and
possibly restructuring existing locations?

2.1 The Relevance of Selection
Criteria for Global Production
Locations

Multiple factors influence which location is best for
producing a specific product. The decision is partic-
ularly complex when setting up facilities far from
the home base in countries with very different
economies and cultures.

A structured set of facts on the relevant countries is
therefore vital - a road map that will help decision
makers identify the key factors for or against a spe-
cific location. The art is to distinguish the informa-
tion that is really crucial. Whether labor costs for a
semi-skilled worker in China are currently EUR 1.0
or EUR 1.2 per hour is largely irrelevant for most
industrial multinationals, despite the time spent
debating these details. Much more important is
whether qualified local staff can be attracted, train-
ed, and retained to drive high-quality, productive
manufacturing at the new plant.

Insight into the trends underlying the data is also
crucial. How are each of the indicators developing -
whether the market, factor costs, logistics costs, ex-
change rates, or numerous others? This chapter de-
scribes what to look for in these selection criteria
and how they differ worldwide.

2.1.1 Interaction Between Location
Parameters and Process Parameters

When evaluating individual production locations as
well as entire networks, it is important to distinguish
between location parameters and the parameters of
the manufacturing process (Figure 2.1). This dis-
tinction is essential for understanding both the eco-
nomics involved and the operational hurdles and re-
quirements. Process parameters are used to weight
the relevance of location parameters. If the energy
intensity of a manufacturing process is low, for ex-
ample, the price of energy is of little relevance as a
location attribute. This means no hard and fast judg-
ments can ever be made on how attractive a partic-
ular location is for production. It needs to be rated by
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the requirements for a specific manufacturing step
of a specific product. Oversimplifying selection en-
tails risks. Labor costs will be the dominant criterion
if the goods are simple, standard products requiring
labor-intensive manufacturing. This is not the case
for high-tech products with numerous variants and
capital-intensive production equipment. Analyzing
and selecting locations by product line and major
production process (e.g., molding, processing, pre-
assembly, final assembly) is therefore usually a worth-
while investment.

Location parameters reflect the characteristics of a
geographic location and influence the attractiveness
of a site for a specific process step for a product.
Quantitative location parameters include factor costs,
geographic position (determining shipping distances
and therefore to a large extent transportation costs),
or customs duties and taxes.

Product and production-related factors (process pa-
rameters) describe the manufacturing process and
the characteristics of the product. Quantitative pro-
cess parameters include the input factor volumes
needed to manufacture a product, such as the amount
of labor, energy, capital, and raw materials. The in-
put factor volumes depend on the product charac-
teristics and manufacturing technology. They can of-
ten be varied by, for example, altering the level of
automation in production and substituting capital
with labor or vice versa. Input factor volumes, prices,
and other quantitative process factors have a direct
impact on total production and logistics costs. Qual-
itative process parameters have an indirect impact
on costs and reveal further location-related require-
ments - such as a guarantee of uninterrupted sup-
plies or legal safeguards.

A concrete example shows how important it is to al-
so factor in trends. Evaluations can change over

Both location and process parameters determine the optimum location

Fig. 2.1: Factors influencing site selection - location and process parameters
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time, for instance, due to an alteration in qualitative
parameters. In the 1990s, Sony shifted the produc-
tion of digital cameras and camcorders from Japan to
China to realize cost savings for these products,
which at that time were manufactured laboriously
in relatively small volumes. In 2002, production was
moved back to Japan. What had changed? Product
life cycles for digital cameras had shortened dra-
matically, and they had transformed from purely
functional to high-fashion products. This made it es-
sential to have production close to the supplier base
and the main customer market. Higher volumes al-
lowed for greater process automation. In Sony’s view,
China in 2002 was not mature enough, whether as
a supply base or a consumer market.' These characte-
ristics could of course change, improving China’s at-
tractiveness for high-tech consumer electronics OEMs.

It can be a great challenge to give adequate consid-
eration to qualitative criteria, such as the protection
of know-how. Comparing individual location para-
meters or weighting and compressing them into in-
dices as proposed in various publications is not very
meaningful. An aggregated index provides neither
insights into the total production costs of a product
nor the operational requirements that need to be in
place to get production activities off the ground.

For some qualitative parameters, companies can and
should identify quantitative relationships, such as
the risk of disruptions due to political or social tur-
moil. An adjusted rate for the cost of capital can, for
instance, take into account the expected loss of prop-
erty. Security services and specialized consultancies
provide country ratings and assess the likelihood of
relevant events. These qualitative factors can next
be quantified via mathematical correlates and then
folded into an equation that includes other quanti-
tative factors, such as the materials costs and labor
intensity of a production process step.

Quantification does not, however, make sense for
all qualitative factors. While quantitative factors can
be weighed up against each other to a certain extent,
as a higher value for one may compensate for a low-
er value of another, this cannot be done with all qual-

itative factors in the decision-making process. A bet-
ter infrastructure cannot make up for deficiencies in
legal safeguards. Both need to meet specific mini-
mum standards, and need to be gateways for “go/no-
g0” decisions in their own right.

Applying minimum requirements to key location
characteristics is very useful for preselecting coun-
tries. Qualitative attributes should at the very least
be listed when potential sites are compared to create
transparency for management. A record should be
made of whether and how these parameters were in-
cluded in the selection process, and whether they
were incorporated into the quantitative assessment
(such as total production and logistics costs of the
production network configuration).

2.1.2 How Varying Perspectives Affect
the Importance of Different Location
Parameters

The relevance of individual location-related param-
eters varies for different products and production
process steps, as these have diverse cost structures
and levels of complexity. The significance of loca-
tion-related parameters for the decision-making
process may also vary by geographic region and in-
dustry.

With some location-related attributes, the company
itself plays an influential role.”? The attributes are
largely but not entirely defined by the external en-
vironment. Labor costs - the key location-related
parameter at a country level’ - are strongly depen-
dent on the location, but still not imposed in most

L Cf. Jiang (2003), p. 26: “|...] the latest camera design on the Chinese
market is typically six months behind products on the Japanese and
US markets. Therefore the manufacturer would not gain any useful in-
formation for the supply-chain-wide forecasting system by producing
[...] in China.”

2 Cf. Welge (2003), p. 90.

3 Cf. Ernst & Young (2004), p. 15, and Hardock (2000), p. 180: (“per-
sonnel costs” are rated by far the most important criterion ahead of

“skills and motivation,” “corporate taxation,” and “labor productiv-
ity”).



2 Selection Criteria: Assessing Relevant Trends and Indicators

regions of the world. Compensation levels vary de-
pending on the specific qualification a company re-
quires. Similarly, a company is largely free to define
its own benefits and incentives scheme. Companies
can also play a role in shaping the market price for
labor locally. Particularly companies with large fa-
cilities in rural, sparsely populated areas have to rec-
ognize that their demand for workers can have a dra-
matic impact on the local labor market.

Dealing with such semi-external factors as labor
costs - partially determined by the company itself -
can be fairly complex. To attract staff with higher
qualifications, for example, the company may have to
pay more. This in turn might allow the use of more
complex, but also more efficient, production tech-
nology. This could increase labor productivity be-
yond the rise in labor costs - a trade-off worth ex-
ploring. Simplifying existing production processes
and lowering qualification requirements while main-
taining productivity can also work. Companies may
opt for this approach especially in markets with a
wide spread between the cost of skilled and un-
skilled labor.

Successful companies see global production
primarily as an opportunity to reduce costs
via lower labor expenses and increase sales
with greater market proximity

Likewise, productivity and quality are generally
more dependent on the company than the location.
When companies are gauging location factors, they
should also estimate their own capability to influ-
ence them.

Survey results show that successful players with ex-
tensive experience in setting up new plants (also in
developing and newly industrialized countries) are
more likely to base their decision on costs. They are
confident of their ability to train staff and create the
local business environment they need. Labor costs
are by far the most important selection criterion for
these winners in the globalization arena. They also
assign customer requirements very high relevance
(Figure 2.2). Another sign of their stronger focus on

the opportunities and cost position of their produc-
tion networks is the greater consideration they give
to transportation costs, customs duties, taxes, and
the possibility of subsidies.

The picture is very different for companies that are
new to globalization or have suffered setbacks when
starting up locations abroad. These are more likely
to be guided by the risks than the opportunities. As
a result, they see the availability of trained employ-
ees as a more important parameter.

Followers mainly see the risks: they focus
more on the availability of skilled staff to
ensure the feasibility of their production
abroad

How companies rate the importance of different lo-
cation parameters is determined not just by the tar-
get country, but also by their country of origin. Ger-
man and Japanese companies, with their home bases
in countries with very high labor costs, focus more
intensely on labor costs when setting up a produc-
tion facility in the United States than their Ameri-
can counterparts do. Conversely, Americans attri-
bute greater significance to transportation costs* -
even when they invest in European countries, which
are geographically smaller than the US. This shows
that decision makers find it difficult to shed behav-
ioral patterns that were successful in developing
their home markets but may not be transferable to
other countries.

The company’s country of origin influences
which location parameters are considered
relevant

4 Cf. Tong (1980): survey on the relevance of location criteria for inter-
national companies when investing in the US (254 respondents). Trans-
portation: 3.70 (out of max. 5); staff motivation: 3.67; room for ex-
pansion: 3.65; proximity to the market: 3.65; etc. The importance of
the criteria in each case depends on the investor (e.g., share of foreign
ownership, corporate center).
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Another example of this gut response is that Ger-
man industrial companies® make the availability of
qualified staff their key indicator. They feel this is
Germany’s major advantage and automatically graft
it to the top of their list of requirements abroad. Ide-
ally, of course, sound analysis should precede that
judgment. Management could also seek to make do
with fewer qualified staff to manufacture simpler
products more cost-effectively abroad.

The type of product - whether intermediate or fin-
ished - also affects how the parameters are rated.
Companies planning to manufacture or source parts
and intermediate products abroad will assign little
importance to customer proximity, since these prod-

ucts will anyway go to other factories for further pro-
cessing. In this case the target location for the fin-
ished product only has an indirect impact on the op-
timal site for manufacturing the parts. For finished
products, the manufacturing location has a direct
impact on the delivery lead times and flexibility the
company can provide to its customers.

The parameter rating will also vary depending on the
geographical scope of the analysis and the stage in
the selection process. The importance of the criteria
will differ depending on whether you are deciding be-
tween two continents (America or Asia, for instance),
or looking at different countries (after having decided
on the continent) - such as whether to choose Korea,

Leaders put more emphasis on labor costs, customer-specific requirements and taxation/

subsidies

Fig. 2.2: Relevance of location criteria on a country level
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Questions A3 and E7: “What are the most relevant criteria for selecting a specific country/region as a production location?”

Source: McKinsey/PTW (ProNet analysis)

5 Cf. Produktion (2004): survey of 93 industrial companies.
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China, or Taiwan (Figure 2.3). Taxes and customs du-
ties are often very relevant criteria on a country level
but less important at the continental or local level
(with some exceptions such as the US or Switzerland,
which have local tax schemes). Equally, what applies
at a continental or national level is often irrelevant at
a local level. In selecting a suitable suburb, indus-
trial zone, or specific plot, differences in distance to
customers and suppliers play only a minor role. Ex-
tra acreage for expansion or environmental restric-
tions may well be much more crucial at that stage.

A number of parameters are of general relevance on
a country and regional level. Of the six categories we
describe, the first five fall into a group we call the
“static perspective” (Figure 2.4). This is the analysis
of operating costs, producing an evaluation of the long-
term total landed costs of a production network. These

are the costs of delivering the products to the market,
including materials costs, production costs, trans-
portation, costs of carrying inventory, and customs du-
ties. This view is useful in determining the strategic
benefits of redesigning a network. The ideal position
of an optimally configured network is also the best po-
sition that competitors with comparable products
and similar production technology can achieve. This
greenfield analysis helps assess the competitive threat
that the incumbent might face, particularly from new
entrants with a home base in low-cost countries.

A dynamic perspective includes the costs that ap-
ply to the transition phase, i.e., the setup and clo-
sure of facilities involved in the relocation. The last
of the parameter categories contains these “transi-
tion financials,” made up of the three parameters:
investments (capex), ramp-up, and restructuring.

Relevance of the different parameters changes depending on level of analysis

Fig. 2.3: Scope of analysis and relevance of location parameters
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The following sections describe what to look out for
in these parameters - both the underlying structures
and long-term trends. We consciously distinguish be-
tween low-cost countries and developing/newly in-
dustrialized countries. The economic development
of countries in Eastern Europe has been held back
particularly due to the influence of Communism. As
a result, labor costs in most of these countries are
still low, but their economic development is other-
wise advanced. They do not present the same hurdles
to multinational companies as developing and new-
ly industrialized economies. This is particularly the
case with developing countries in Asia, where most
unskilled workers have little or no experience with
Western lifestyles and work methods. We believe that
insufficient acknowledgment of the fundamental
historical and cultural differences between coun-
tries is a major source of the frustration that West-
ern companies have experienced when setting up
operations in Asia, particularly China. The reverse
side of this coin would also explain Western compa-

nies’ relatively positive view of locations in Eastern
Europe.

2.2 Markets and Market Development

The development of demand in geographical mar-
kets is a crucial driver in the globalization of pro-
duction. Companies want to directly benefit from
market prospects abroad, open up opportunities to
increase sales, and increase their margins. They are
therefore increasingly opting for a global structure,
seeing the entire world (or at least large tracts of it)
as their playing field. It is important, however, to as-
sess underlying market fundamentals in order to
successfully plan foreign investments and market
entry strategies.

The production footprint strategy supports
one goal: to have the best possible access to
the relevant sources of supply and demand
at the right time

Input parameters to access the economic attractiveness and feasibility of production

network design

Fig. 2.4: Relevant parameters for the optimization model
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The development of entire industry sectors and in-
dividual product segments can be estimated by ana-
lyzing interdependencies and comparing countries.
Such comparisons can produce forecasts of aston-
ishingly high accuracy. Companies should use struc-
tural analyses of this kind when planning to enter
new markets at the right time and with the right
products, expand their involvement, or withdraw
from a market.

2.2.1 Market Growth - Industrialization and
Transition to a Service-Based Economy

The industrialization of North America, Western Eu-
rope, and Japan encompassed an economic area with
approximately 500 million inhabitants, and a time
frame of roughly 140 years (from around 1830 to
1970). The 25 years after 1970 saw the development
of relatively stable (and partially oligopolistic) mar-
kets. Since the mid 1990s, a new dynamic has been
emerging due to further technological innovation
and surging growth in China, India, and parts of
Southeast Asia. Their huge population - around 3
billion inhabitants in total - makes these countries
appear particularly attractive as markets for indus-
trial products, especially goods that long ago reached
saturation in more developed economies. Paradoxi-
cally, the markets are so attractive in some areas that
the intensive pressure on MNCs to enter and devel-
op the market is leading to highly competitive mar-
ket structures. As a result, virtually none of the com-
panies involved earn adequate profits or generate a
positive net cash flow in the segments that are open
for investment and presumed the most attractive, at
least in the short and mid-term. Particularly in cap-
ital-intensive industries that require ongoing invest-
ment to support growth, from airlines to semicon-
ductors, local companies and subsidiaries struggle
to become financially viable, independent of constant
support and cash injections.

The rapid growth of developing and newly industri-
alized countries needs to be put into perspective.
Growth rates are high, but their baseline is often
very low. Absolute figures tell a different story. High-
ly developed industrialized nations are still seeing

considerable growth in absolute terms, despite mod-
erate growth rates - due to much higher baselines.
The US economy, for example, was still nearly six
times as large as China’s in 2006, and absolute GDP
growth will remain greater in the US than in China
for another 15 years or so. So the US is still a very at-
tractive market - though less so for manufacturing
than service companies.

The reason why Asia - and particularly China -
rightfully attracts so much interest from industrial
companies can be seen by examining global eco-
nomic trends of the last 10 years and extrapolating
growth trends through to 2015 (Figure 2.5). Increas-
ing industrial production is a major contributor to
the high growth rates of developing economies in
Asia. For China, strong exports have been stimu-
lating industrial growth for quite some time. How-
ever, this export-driven economy is also demon-
strating ever heavier demand for consumer durables
such as washing machines. Sales of these goods in
the US, Western Europe, and Japan have long since
reached saturation point. Chinese companies have
replaced local manufacturers in those countries. Of-
ten exports Kick-started industrial production, but
are now increasingly being substituted by local con-
sumption as a key driver of growth in this segment.
Only few economies, especially India with its histor-
ical focus on import substitution (rather than ex-
ports), have experienced a more consumption-driven
development right from the start.

Developing and newly industrialized coun-
tries are experiencing strong growth in the
industrial sector, while highly developed
economies are expanding almost exclusively
in the service sector

In contrast to this, growth in highly developed
economies is mainly in the service sector. This
means manufacturers have less to gain from eco-
nomic growth in high-cost countries, and have to
achieve their growth objectives via diversification,
predatory competition, or expansion into foreign
markets where demand for industrial goods is still
growing fast.
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The stronger focus on the service sector in highly de-
veloped industrial countries is accompanied by much
lower investment rates. Gross investment as a share
of GDP in China is above 40 percent, at a par with
private consumption. In contrast, the investment rate
in Germany, the US, and other industrial countries
is only around 18 percent; private consumption dom-
inates, particularly for services.

GDP composition can provide numerous insights for
assessing the market potential of economies for spe-
cific product categories, while comparison with oth-
er countries often reveals fundamental trends and
inflection points.

2.2.2 Market Growth in Developing and
Newly Industrialized Countries -
General Trends and Regional Specifics

On a highly aggregated level, all countries pass
through a similar development pattern while ma-

turing from mainly agricultural economies to highly
developed industrialized ones. The development pat-
tern of overall market volumes for product categories
is often very similar. It is therefore comparatively
easy to draw up estimates. The demand curve for
goods, particularly consumer durables, is fairly sim-
ilar for economies all over the world. As a certain
GDP per capita level and inflection point is reached,
demand grows very fast until saturation is attained.
This is often defined by a particular number of units
per capita. Depending on whether the products are
subject to substitution by an item of higher value
that has the same basic functionality (for example,
a car for a motorbike), demand either remains stable
or deteriorates after the saturation phase.

Countries’ appetite for specific goods always
develops along a very similar curve

Depending on the price and relative utility of the
goods, the inflection point for a rapid increase in

China has the largest market growth in industrial products

Fig. 2.5: GDP** and expected growth

GDP growth [l Industry *

TH S i
USD trillions /= ar?t;vclactﬁser
Incremental growth GDP: avg. real
2006 - 15 growth rate
Gross domestic product 2005 (Extrapolated) Percent p.a.

North

America 14.4

Western

Europe 129

Japan 4.6

Asia™* 3.0

China 2.2

Rest

of world 7.5

* Manufacturing industry, excl. construction industry
** In 2005 prices and exchange rates
*** Asia, excl. China, Japan, (Russia), and Middle East

Source: Global Insight (WIM 2006)

8060060606

z



2 Selection Criteria: Assessing Relevant Trends and Indicators

their demand can be very early (e.g., TV sets and bi-
cycles) or later on (e.g., automobiles) in the devel-
opment of the economy.

When GDP per capita reaches around USD 150, the
demand for TV sets will pick up. Saturation for tra-
ditional, tube-based sets is reached at a GDP level of
around USD 1,000 per capita. From around USD 400
GDP per capita® upwards, motorcycles replace non-
motorized transport (bicycles, for example). From
USD 800 to USD 1,500 of GDP per capita, automobile
purchases increase, and these only exhibit satura-
tion effects from around USD 20,000 per capita GDP
and upwards - in other words, at a fairly late stage
of development.

Besides the absolute level of GDP per capita, other
factors, particularly the distribution of income, in-
fluence demand trends. The following pattern ap-

plies for many consumer durables: first, demand for
the goods from the next stage in development is trig-
gered - at a relatively low level - among segments
of the upper and upper-middle classes. Demand then
soars as the product becomes established in the pop-
ulation at large as a standard household appliance,
for individual mobility or for entertainment. The
strong growth phase ends when general saturation
sets in, at which point few new sales are made. Ulti-
mately, even the need for replacement drops, due to
substitution by more highly developed products.
Market decline is only avoided by products from the
highest level of development, such as the automo-
bile, which represents the most highly developed
product for individual mobility.

Managers have tended to neglect this maturity curve,
despite the fact that it is relatively straightforward.
Take the motorcycle industry: The majority of com-

China is 4 to 5 years ahead of India in mobile phone communications

Fig. 2.6: Mobile teledensity in China and India, 1996 - 2006*
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panies that dominated the Western European and
the US market in the 1940s and 1950s have gone out
of business - instead of diversifying into automobiles
and expanding into less developed markets abroad
(such as Honda did).

An example that illustrates the concept well and can
also be applied to other countries in a similar situa-
tion is the Chinese two-wheeler market. Sales of bi-
cycles in China have barely grown since the end of
the 1980s. Production reached saturation point at
around 40 million units p.a. (40 percent of global
production). On average, each household owns
around 1.8 bicycles. Domestic demand has exhibit-
ed a slight downward trend over the past years. In
contrast, motorcycle production since 1990 rose from
fewer than 1 million units per year to an estimated
15 million units in 2003. While production and also
demand have still been growing since then (to some
19 million units in 2006), growth rates have been
gradually declining. In contrast, the number of
automobiles per household - still very low in 2004,
averaging approximately 0.04 units (the comparab-
le US figure is around 1.9 units) - has been grow-
ing ever faster. China has only just reached the in-
flection point from which automobile sales could
take off.

Two other examples illustrate the insights that can
be gained by comparing different countries and
economies.

First, the mobile phone markets in India and China
have strong parallels. In India, conditions are simi-
lar to those in China four to five years ago, such as
the level of mobile phone subscription fees and oth-
er costs in relation to average income. Because the
country’s fundamentals are similar, the Indian
mobile phone market can be expected to grow in a
pattern similar to that seen in the Chinese market
(Figure 2.6).

The second example is based on the relationship be-
tween a country’s steel consumption and its GDP.
During the period of “classic industrialization” in Eu-
rope, the US, and South Korea, steel consumption

rose sharply as GDP increased. Consumption reach-
ed its peak at a GDP of some USD 15,000 per capita.
With further GDP growth, per capita steel consump-
tion would decline and reach stability at a much low-
er level. This pattern has significant implications for
producers. After reaching peak consumption, much
of the demand can be covered by so-called “mini-
mills,” which mostly process scrap and thus return
recycled steel to the materials cycle. Developing
countries today - particularly China - are currently
experiencing a strong rise in steel consumption be-
cause of their growing prosperity (GDP per capita).
Other countries will follow. This includes India,
which has a per capita consumption that is only one-
eighth of China’s. Yet with the potential substitution
of steel by other materials (e.g., plastics and alu-
minum) and the earlier rise of the service sector’s
contribution to total GDP, it is doubtful that they will
reach the temporary peak consumption of “classic
industrialized” countries. Some basic fundamentals
have changed over the 30-plus year period that lies
between the development of countries such as Sin-
gapore, South Korea, and Taiwan (previously), and
where India is today (Figure 2.7).

The question of the right timing for market entry
cannot be answered in general terms. For manufac-
turing companies, this question always has two as-
pects. It requires a commercial perspective on the
location as a market for the companies’ products, as
well as an operations perspective on the country as
a potential location for the production and sourcing
of parts and services. The commercial perspective
needs to take into account the size of the market and
its potential. It also has to consider the expected
market structure and market conduct, which will ul-
timately drive price levels in the respective market-
place. The factors that matter most from an opera-
tions perspective were discussed in section 2.1. How
strongly these two aspects are interlinked depends
heavily on the characteristics of the product, partic-
ularly on economies of scale in production, value
density (monetary value by weight), and order speci-
ficity of the products (make-to-order vs. make-to-
stock). The size and capabilities of the company as a
whole also play a role.
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Generally speaking, very early market entry and lo-
cal production in emerging markets appear to be
steps associated with a high level of risk but also
high average returns. Building businesses up from a
small scale in emerging markets can generate sig-
nificant value - high even for large MNCs. After the
inflection point of an industry is reached, the valua-
tion of local companies often attains extreme highs
in expectation of continued high growth rates. As
competition gets stiffer, early entrants have already
established strong brands, and may have built up a
capable, loyal workforce. Market entry at that point
through an acquisition becomes costly, and late en-
try via organic growth requires a set of capabilities
and resources that only few companies have.

The lesson: If the business climate and regulatory
environment are conducive to entry and the compa-
ny can sustain setbacks, it should enter a market ear-

ly, rather than waiting. Most manufacturers should
aspire to globalize ahead of their competitors, making
sure they are among the first to enter a country and set
up production. In Asia, for instance, they should not
only still have China on their radar screen, but also
at least one large ASEAN country (Indonesia, Thai-
land, or Vietnam) and India. These countries are cur-
rently creating the conditions for growth and mak-
ing themselves attractive as production locations by
eliminating trade barriers, fighting corruption, ex-
panding their infrastructures, and introducing less
restrictive capital market and investment conditions.

However, early market presence does not automat-
ically ensure long-term success. Volkswagen’s recent
loss of market share in China is one example. The sit-
uation in the Chinese automobile market illustrates
how difficult it is to find the right strategic position-
ing, particularly in apparently attractive but still par-

The relationship between the trend in steel consumption and GDP is similar in many countries

Fig. 2.7: Intensity of consumption of finished steel per country, 1980 - 2005
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tially regulated markets, and industries with major
economies of scale. Excessive investments in mar-
kets that are small but open for foreign investment
and poised to grow create temporary overcapacity.
This in turn leads to phases in which none of the
players achieves a reasonable return. Today, even
markets with fast-growing demand can drown in the
capacity added at a rapid pace by ever more players.
Development of the Indian domestic airline industry
since 2003 is an excellent example. This situation is
often fueled by large investors eager to put money
into these markets. The expected moves of competi-
tors as well as the market structure and conduct that
will result should therefore be analyzed before in-
vesting. Recognizing the strategic dilemma clearly
does not resolve it. But transparency can help com-
panies improve their chances by limiting their ex-
posure, remaining flexible in markets that are over-
crowded, and investing where conditions are most
favorable.

In the past, some companies have managed to be in
the right place at the right time. Nokia, for example,
expanded its market share in China when the total
market was experiencing a strong growth phase. It
is now starting to focus on India, rapidly expanding
its marketing, sales, and production activities. The
bicycle manufacturer Hero anticipated the substitu-
tion of bicycles by motorcycles in India more than
two decades ago, and transformed itself into the mo-
torcycle manufacturer Hero-Honda.

In determining the right timing for entry, compara-
tive trend analysis across different countries can be
very helpful, particularly for established consumer
durables with long life cycles and capital goods. It
can provide useful insights even for some newer
products, as in the comparison of the Indian and Chi-
nese mobile phone markets described above. The
demand trends for entire segments have clear par-
allels between countries, revealing what market
trends are likely in less developed countries.

Comparing demand trends for different countries in
relation to macroeconomic performance provides
clear pointers to the development of market volumes

for entire merchandise segments, but this does not
apply to specific product types. The similarity in de-
mand curves by merchandise group during the
transformation of agriculturally based developing
countries into industrialized and post-industrial
economies should not conceal structural differences
that exist in customer preferences for certain prod-
ucts. Globally similar customer preferences have on-
ly been found in very few areas to date. Preferences
for certain product types and characteristics remain
a very local matter, so it is a dangerous fallacy to try
to simply transfer results from one country to an-
other. Companies have to understand specific cus-
tomer preferences before they enter markets, and be
able to offer regional variants that meet the re-
quirements of those buyers.

Successful products have to meet local
requirements — comparisons across
countries do not provide much insight

Although 10 years have passed since mobile phone
manufacturing became a global mass market domi-
nated by a few players, the share of clamshell cellu-
lar phones in North America is much higher than in
Europe and Asia. And the sober, compact cell phones
preferred by European customers are shelf-warmers
in Southern and Southeast Asia, where shriller col-
ors and ring tones are preferred and designs change
constantly. Major differences in customer prefer-
ences are also evident in the demand for automo-
biles. In different geographies, the various product
segments represent significantly different market
shares. In North America, for example, 45 percent
of vehicle purchases are SUVs or pickup trucks,
while compact cars account for only 1 percent. In
Japan, the ratio is more or less the opposite, despite
comparable prosperity levels (Figure 2.8).

Figuring out customer preferences is something that
large MNCs spend huge research budgets on, very of-
ten with good returns. Sometimes, this is possible
even with limited means. Today, parts and figures
for Hindu family altars (used in the great majority of
Indian households) are largely manufactured by
small and mid-sized manufacturers in China. This
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demonstrates that even very localized preferences
may not be too complicated for foreign companies to
decode.

Adjusting to local tastes and requirements has obvi-
ous implications. The number of products or product
variants developed specifically for selected countries
and regions is growing, and manufacturers are work-
ing hard to both provide customers with ample
choice but at the same time standardize manufac-
turing, e.g., by using a platform concept. Worldwide,
the number of automobile models, for example, has
risen by around 60 percent since 1999 (depending
on how “models” are classified).

Observing market trends and evaluating the attrac-
tiveness of markets also includes studying segment
development over time. In the German automotive
market, the medium-price segment in the compact
class (-segment, e.g., VW Golf, Ford Focus, for ex-
ample) has declined from 93 to 61 percent. This mar-
ket share has been captured in part by premium

Regional product preferences differ markedly

Fig. 2.8: Market shares - vehicles under 6 t,
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manufacturers (such as BMW with the 1 Series) and
in part by manufacturers of basic models, such as
Kia, Hyundai, or Skoda. The transition of the German
market from a bulging midriff to an hourglass figure
with high shares of premium and basic models is be-
ing repeated at a similar pace in other markets.

Understanding the needs of customers abroad and
accurately assessing market size, growth potential,
structure, and competitive conduct are only some of
the capabilities that globalizing companies need to
develop. Beyond this, decision makers have to real-
ize that globalization can have further implications
that are less obvious. The ability to produce more prod-
uct types and variants could be one. This may re-
quire significantly altering R&D and manufacturing
processes as part of the firm’s globalization strategy.

2.2.3 The Elephant and the Dragon - Asia’s
Impact on the World Market

The high growth dynamics in China, India, and
Southeast Asia have had an enormous impact on
global manufacturing. The key player among these is
China, its huge trade surplus with countries such as
the US providing clear evidence of its success. Fluc-
tuations in China’s and - to a lesser extent - India’s
supply/demand balance for mass-produced goods
will continue to have a vast influence on the world
market due to the size and rapid pace of market de-
velopment.

China’s steel industry is a good example. The strong
growth in steel consumption per capita has propelled
China up the ranks of steel consumers (and then pro-
ducers) worldwide. From 1992 to 2005, steel con-
sumption in China grew fivefold. In 2005, it was
more than double the demand in all of Western Eu-
rope - an economic zone with five times the GDP of
China (Figure 2.9). Over the same period, demand
in Western Europe grew by a total of only around 20
percent.

For some years prior to 2005, China’s domestic pro-
duction lagged behind its soaring demand, and Chi-
na was the world’s largest importer of steel. In 2005,
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the situation changed fundamentally: domestic steel
production in China rocketed. The surge in supply
led, for the first time ever, to a significant net export
of steel made in China. In 2006, China’s production
represented around one third of world production or
four times the output of producers in the US. Given
its massive output and the volatile nature of demand,
China’s surplus of simpler steel products could well
grow to a considerable percentage of world demand
for such products. As in other capital-intensive in-
dustries, fluctuations in supply and demand for steel
have had a dramatic impact on prices. In the 1990s,
the average price of hot rolled coils had been oscil-
lating within the bandwidth of USD 240 to USD 400.
From mid-2003 to late 2004, the average price of
steel rose by nearly 100% to a level of around
USD 700 per ton. Prices started to come down again at
the same time as production in China expanded rapid-

ly and faster than consumption. During 2006 and 2007,
worldwide prices for steel have risen again driven by
the higher cost of raw materials. Prices for basic steel
products in China, however, were still lower than al-
most anywhere else in the world. China has become
a major net exporter of relatively unsophisticated
steel products. Even though they export only a frac-
tion of their production, Chinese steelmakers have
become major players on international markets.

Low-cost countries are breeding grounds for
aggressive competitors

The example of the steel industry demonstrates: fast
market growth and high market potential are only
one side of the economic dynamic of developing and
newly industrialized countries. Its long-term impact
on the structure and competitive conduct of indus-

China’s emergence as a global steel giant

Fig. 2.9: Trends in crude steel consumption/production in China and Western Europe
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tries worldwide is the other. The structural cost po-
sition of LCC competitors is different to those of
incumbents who have most of their corporate centers
and production in high-cost countries. Large, low-
cost countries will become home to ever more glob-
al champions. Some Chinese companies have initi-
ated their international expansion strategies based
on strong positions in their home market, and will in-
creasingly compete with incumbents on the world
market. This trend has already affected industries
such as communication electronics, computer soft-
ware and hardware, domestic appliances, and steel.
Going forward, the automotive and aerospace in-
dustries will face increasing competition from pro-
ducers based in LCCs, though this will probably on-
ly have a significant impact on traditional markets
after 2010.

These young, “greenfield” companies benefit from
the fact that they can build competitive value chains
without taking into account legacy structures. They
can focus their manufacturing activities on areas
where they are especially competent and efficient.
Attackers can become more agile than their incum-
bent rivals by using relatively new business concepts
such as the extensive use of manufacturing service
providers. HCC players can often defend their high-
er prices for complex industrial products via their
know-how advantage and a broader product portfo-
lio. However, manufacturers that rely too much on
specialty products and fail to achieve sufficient pro-
duction volumes in the mass segment will find their
competitiveness deteriorating. Without a strong
foothold in the mass segment, R&D payback, for ex-
ample, has to come from higher-value products
alone.

Established players with a production footprint in
high-cost countries have few defenses against low-
cost imports. Even their marginal costs of production
are often uncompetitive because of higher labor
costs. The front line of this trend, which applied ini-
tially only to simple products, will move further to-
wards higher-value, more complex products over
time. Established players need to be proactive and
stay ahead of these developments.

In some industries, it may be necessary to secure a
presence in specific markets on the grounds of
strategic competitiveness. Competing with new en-
trants in emerging markets can provide insights and
surface opportunities that could help prevent the
emergence of a strong, low-cost champion in a com-
pany’s domestic market later down the line. Com-
peting in the mass segment - from simple steel to
small utility vehicles - will remain important for es-
tablished manufacturers, though it may become even
more challenging. As soon as demand in China and
India sees a temporary decline, producers from these
countries will have an even greater incentive to ex-
port and compete with established manufacturers in
their home markets.

In some industries, it is vital for companies
to gain an edge in specific markets to
prevent future competitors from growing
unchecked

Companies should monitor the impact globalization
is having on their competitive environments and
regularly evaluate strategic location options (also
see section 4.1). Incumbents that are expanding
internationally should analyze not just market
growth and market potential, but also long-term
changes in the competitive environment resulting
from the rapid growth of LCC competitors. This
change is confronting HCC incumbents with major
challenges that will continue to increase over time.
How can HCC players develop and manufacture
products cost efficiently that are also marketable
outside Western Europe and the US? Developing or
acquiring this capability will be a major driver of
success.

2.3 Factor Costs - Labor, Capital,
and Materials

Local factor prices have a crucial influence on the
cost of goods manufactured.” This particularly ap-
plies to production processes with a high share of
value added. Labor costs are the key location pa-

7 Cf. Gutenberg (1965).
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rameter in most manufacturing sectors. The share
of labor is usually substantial across most of the pro-
duction chain, and the differences in labor costs be-
tween locations are high. Labor costs also have an
important indirect impact that is often overlooked
(or underestimated): their influence on the prices of
sourced materials.

Where capital costs are concerned, the key aspects
to consider are refinancing costs, as well as country-
specific risks to the value and operational utility of
investments. This includes the market value of prop-
erty and equipment, but also other items such as the
default risk on receivables. With the third main ele-
ment of factor costs - materials - it is useful to dis-
tinguish between processed intermediate products
and raw materials when determining their impact
on a location decision. If a manufacturer plans to
source processed products locally, the main chal-
lenge is selecting and developing local suppliers.
Other factors count for raw materials, such as natu-
ral availability, taxation, and regulation, as well as
the local competitive structure.

2.3.1 Labor Costs

There is no denying that locations in developing and
newly industrialized economies have very significant
labor cost advantages. This will remain the case in
the long term, despite the rising salaries in some of
these countries due to their booming economies.

However, when the average labor cost level is con-
sidered, it is often forgotten that special qualifica-
tions and skills carry a relatively high price tag in
many low-cost countries too - because they are
scarce (often this is the case worldwide). The wage
spread in developing and newly industrialized coun-
tries is far larger than in highly developed industri-
alized nations, particularly compared with countries
in Western and Northern Europe and Japan. With In-
dia’s and China’s looming talent gap unfolding, the
wage spread will only widen and be ever more im-
portant in location decisions. The costs and avail-
ability of skilled personnel is going to become a more
crucial factor in the economic viability of a produc-

tion location than the differences between wages for
ordinary workers. Particularly in the case of product-
ion in low-cost countries like China, India, Indonesia,
Vietnam, Romania, or the Ukraine, the absolute la-
bor costs for unskilled workers are very low com-
pared to highly developed countries. The differences
among these countries are relatively insignificant to
MNCs. Much more important criteria are whether
manufacturing and logistics processes will be reli-
able, despite the specific difficulties each country
may pose, and what costs will be incurred for skilled
and managerial personnel, including expatriates and
temporary staff from factories at home.

The structural labor cost differences among devel-
oping and newly industrialized countries are also
significant, even within a particular country. Differ-
ences between highly populated areas and rural re-
gions are found in highly industrialized countries,
too, but these are usually more marked in less de-
veloped countries.

A 30 percent variation in labor costs around
the USD 1 per hour mark is irrelevant for
almost all multinationals

To make correct location decisions, consideration of
the labor factor needs to be less about painstaking-
ly optimizing individual components, and more
about recognizing the key differences and trends of
the truly relevant drivers. What matters is that com-
pany requirements and practices are adjusted ap-
propriately to local conditions (and vice versa). It is
vital that the complexity of production is in line with
the local labor cost structure to generate a cost ad-
vantage and ensure reliability and quality.

2.3.1.1 Labor Cost Levels in Industrial, Developing, and
Newly Industrialized Countries

Published figures® vary because the personnel cate-
gories or cost elements being focused on differ, but
the labor cost difference from the viewpoint of West

8 Cf., for example, ifo (2005), p. 20, BCG (2004), p. 19, and the German
Statistical Office (2005), ILO (2004), EIU (2004).
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Table 2.1: Average labor costs per actual working hour (estimates for 2006, at long-term average

exchange rates)

Countries

Semi-skilled worker

Experienced skilled worker

Very high-cost countries, e.g., West Germany

Approx. USD 27

Approx. USD 39

High-cost countries, e.g., the UK

Approx. USD 20

Approx. USD 27

New EU members from Eastern Europe, e.g., Poland

Approx. USD 5

Approx. USD 10

Other Eastern European countries, e.g., Romania

Approx. USD 2

Approx. USD 5

Asian low-cost countries, e.g., China

Approx. USD 1

Approx. USD 4

Germany or Japan is roughly a factor of 5 to 10 for
Eastern Europe and a factor of 10 to 20 for Asian low-
cost countries (Table 2.1).” These differences vis-a-
vis Eastern Europe and Asian countries would be
somewhat lower for the US and UK, but of the same
order of magnitude.

To determine the labor cost rate, i.e., the costs per
effective hour worked, it is essential to consider the
number of hours worked per year in the relevant
countries. This factor is as important as the wages
and ancillary wage costs per year, month, or week.
The effective working hours per annum in Western
European countries are only around 1,500 hours.
This figure can be up to 2,300 in Eastern Europe and
Asia. The labor cost difference per hour for these
countries is therefore even higher than the differ-
ences in gross income per annum indicate. The main
reasons for the higher number of working hours per
year are longer hours per week, fewer vacation days,
and lower absenteeism. Some companies in HCCs
are already experiencing the positive impact of
greater flexibility where working hours are con-
cerned, and wage structures geared to the needs of
production facilities."

High labor cost differences will continue
over the next 20 to 30 years. This period will
be more like 50 years for China and India

Labor costs in developing and newly industrialized
countries will only catch up with those in HCCs in
the very long term, if at all. In the mid- to short term,

the difference - at least in absolute terms - will fur-
ther escalate. A wage increase of 3 percent for a
worker in Germany, for example, equals around
USD 1 per hour. This corresponds to an increase of
almost 100 percent in average Chinese labor costs. In
view of the high baseline of current industrial coun-
tries, nations like China and India will need around
half a century to draw close, even with rapid eco-
nomic growth (Figure 2.10).

Even in the more highly developed Eastern Euro-
pean countries that have joined the EU, there are no
signs that labor costs will rapidly equalize. With an
average annual growth rate in labor costs of 6 per-
cent, and an annual growth rate in Germany of 2 per-
cent, it will take more than 20 years for the labor
costs of an ordinary worker in Romania and Poland
to rise to half the German level. This means signifi-
cant approximation is unlikely for two to three
decades.

Accession to the EU only led to a short-term
rise in relative labor costs in Spain and
Portugal

The accession of Spain and Portugal to the EU in
1986 was, to a certain extent, comparable to the more
recent accession of the Eastern European countries.
In the short to mid-term, it led to an increase in la-

9 Cf., for example, UBS 2003.
10 Cf. work-time models in the automotive industry, e.g., at Volkswagen.
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In absolute terms, the labor cost differential between HCCs and LCCs will continue to grow in

the near future

Fig. 2.10: Trends of successful developing countries
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bor costs relative to those of other member states.
However, compensatory effects came into play in the
longer term. In the case of Spain and Portugal, high-
er inflation and the corresponding adjustment of ex-
change rates in the early 1990s largely compensated
for the rise in relative labor costs. Over the long term,
relative labor cost levels in Portugal and Spain, at
around 20 percent and 50 percent of German labor
costs respectively, remained largely stable (Figure
2.11). In line with this, the new Eastern European
entrants to the EU have seen quite an increase in la-
bor costs in the years 2005 to 2007 (this can also be
expected for Romania and Bulgaria in 2007 to 2009).
But predictions are that these will scarcely accelerate
the long-term trend on a permanent basis. Whether
the situation in the Iberian and Eastern European
states will actually be comparable remains to be
seen. Some indicators seem to point towards a simi-
lar development. Wages in the new Eastern European
entrants rose relatively fast from 2003 to 2006, by an
average of around 20 percent in total (in local curren-
cy) - more in Hungary than in Poland. Interestingly,
the value of their currencies has actually increased

Accession of Portugal and Spain to the EU
did not greatly change their relative wealth
and labor costs vs. other EU countries

Fig. 2.11: GDP per capita*
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slightly against the euro, making the euro-based in-
crease a little higher.

In countries with slower economic development,
the gap versus prosperous industrialized nations
may remain the same or even increase in the long
term, due to significant devaluation of the local cur-
rency. We have seen this happen in Mexico and
Brazil.

Ancillary wage costs are rising at a dispropor-
tionately high rate in industrialized nations

Other factors are also contributing to the slow pace
of equalization. The rise in labor costs in HCCs is of-
ten not as moderate as a glance at net wages would
indicate. Ancillary wage costs are rising overpro-
portionally due to their aging populations and the
obligation of firms to continue making high contri-
butions towards staff social entitlements, especially
in traditional industries. Surprisingly, this factor

plays an even greater role in the US than in other de-
veloped countries. The costs of health insurance for
employees at Boeing went up in four years by 30 per-
cent to USD 1.7 billion, or over USD 8,000 per em-
ployee in 2004 and 2005. This corresponds to around
3.3 percent of sales - almost as high as the compa-
ny’s total profits. The situation at large automotive
OEMs in the US is similar. Some are now spending
over USD 1,000 per vehicle on the health of present
and former employees.

2.3.1.2 Labor Cost Trends - Employment Structure as
the Primary Driver

A realistic evaluation of labor cost development has
to include economic structure by sector. In con-
trast to highly developed industrialized nations or
countries such as the Czech Republic or Hungary,
the share of employees in agriculture in countries
like China, Romania, and the Ukraine is relatively high
(Figure 2.12). In China, for example, around 50 per-

Employment in agriculture is still very high in many countries

Fig. 2.12: Comparison of the employment structure by sector, 2003

Percent
Agriculture  Production® Services 100%
us 2.6 21.8 75.6
Germany 2.4 31.4 66.2
giﬁﬁ'&nc 55.6
Poland 53.3
Romania 33.2
India™* 17.6 25.7

* Incl. construction industry
** For 2000 (database: Indian Ministry of Labour)

Source: German Statistical Office (statistical yearbook 2004 for foreign countries)
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cent of the workforce still works in agriculture - a
sector that only generates 15 percent of the gross do-
mestic product. Similar figures apply to India, In-
donesia, and other developing economies in Asia.
Agriculture accounts for 19 percent of GDP in the
Ukraine and 13 percent in Romania. In these coun-
tries, too, the share of staff in the agricultural sector
is significantly higher than the sector’s proportion of
GDP.

The employment structures of low-cost
countries differ hugely

Productivity increases in agriculture, e.g., via simple
mechanization, will greatly reduce the need for labor.
In Malaysia, which has developed faster than average
in the last 30 years, the share of agricultural staff
has dropped from around 54 percent (share of value
added: 29 percent) to 15 percent (value added: 8 per-
cent). The manufacturing sector has absorbed many
of these former farmers.

For many developing countries, this structural shift
still lies ahead. The supply-side pressure on the em-
ployment market exerted by low-skilled workers will
increase further as a result, continuing to depress
labor cost levels.

The fall in agricultural employment will lead to many
“hidden unemployed” who will not appear in any
official statistics. In India, for example, the official
unemployment rate for 2003 was 10.4 percent. An-
other 15 percent of the employable population (aged
between 16 and 60) were estimated to be seeking
work. They are not included in the official statist-
ics, however, because they are not entitled to sup-
port, or are regarded as belonging to the “hidden
reserve.”"

The expected decline in employment in
sectors with low productivity will continue
to depress labor costs for low-skilled staff

China has a similar discrepancy between published
and actual figures. The official unemployment rate
(which only applies to the cities) was cited as just

3.9 percent in 2001. Authorities claim full employ-
ment (by definition) in China’s rural regions. If de
facto unemployment in the rural regions is included,
the unemployment rate could well be around 7 per-
cent. Adding unemployed migrant workers would
jack up the total still further. In China alone, there
are an estimated 100 million rural migrant workers
seeking temporary work in urban regions. As a re-
sult, the high number of poorly qualified job seekers
severely depresses wage development for unskilled
labor.

In countries like the Czech Republic, both the num-
ber of employees in sectors with low productivity
(particularly agriculture) and the number of people
seeking employment but not included in official fig-
ures are much lower. Increased demand for labor
from MNCs setting up export plants will therefore
have a more significant impact on wage levels for un-
skilled/semi-skilled staff.

2.3.1.3 Labor Cost Structure - Differences by Skills,
Industry, and Region

When choosing a location, analyzing the average na-
tional labor costs may not be sufficient, since there
could be major differences depending on the region,
industry, or skill levels. This is nothing entirely new
for companies with corporate centers in industrial
nations, since these countries also have similar dif-
ferences (Figure 2.13). Average labor costs in West
Germany are 45 percent higher than in East Ger-
many. In some industries, such as textiles, the dif-
ference can be as high as 60 percent. In the US, labor
costs in the Midwest are around 30 percent higher
than in the Mississippi Delta.

Labor costs also vary within countries
in terms of specific skills, regions, and
industries

11 This is the share of the population willing to work, but not actively
seeking a job on the labor market - whether due to the bleak prospects
of actually finding an attractive occupation, or other reasons.
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In developing countries, however, the gap is often
much greater. A manufacturing foreman in Germany
earns almost twice as much as a regular worker in
the same industry, and a supervisor or shift leader
receives almost three times as much. In China, the
difference can be up to a factor of 10. While in Ger-
many and other industrialized countries wages for
ordinary workers are kept artificially high, in China
the lack of qualified staff and an ample supply of un-
qualified labor lead to a much greater wage spread.

In LCCs, the rapid rise in labor costs for staff with
special qualifications will intensify in the next few
years. Education and migration will take a long time
to boost the supply of highly qualified personnel and
halt further widening of the wage gap. Over the com-
ing years, companies that are building large pro-
duction facilities in rural areas of Eastern Europe or

seeking qualified sales staff in China, for example,
should expect a tight labor market and higher labor
costs. They need to take these factors into account
when calculating the economic viability of relevant
investment projects. A talent gap is looming par-
ticularly in China: the expected demand for high-
ly-qualified, English-speaking graduates will far
outpace supply.

One factor that should not be underestimated is the
cost of managing production sites in LCCs. A large
number of expatriates may be needed because suit-
able staff for skilled and managerial positions are
often in very short supply. However, using expatri-
ates is much more expensive - even more than at
the home base. The employee will expect to be com-
pensated for being transferred, the additional costs
for supporting a family in a foreign country, and

Labor costs in different countries vary structurally

Fig. 2.13: Structural differences in labor costs - examples

Gross labor costs in USD per hour

Regions* Industries (for skilled workers) Skills
German Oai Textiles/ Semi-skilled
Y Thuringia 18 garments 17 worker | 21
Schleswig- Metal- Supervisor/ 59
Holstein working shift leader
Baden- : Plant
Wiirttemberg Automotive 31 manager
82%
Poland  Warmi?sko- Textiles/ Semi-skilled
Mazurskie leather worker
R ; Supervisor/
Poland (avg.) Metal-working 51 shift leader
Mazowieckie 6.4 Automotive 5.8 mgr?;ger
China Shanxi Construction Semi-skilled
worker
China (avg.) Manufacturing Supervisor/
sector shift leader
Shanghai 1.6** Mini Plant
*© Mining manager

280%

* Excl. the company's obligatory and voluntary social insurance contributions

** Manufacturing sector

Source: German statistical yearbook 2004, China Labor Statistical Yearbook 2004, Polish Central Statistical Office; converted using long-term average

exchange rates (e.g., EUR = USD1.16); McKinsey analysis
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more difficult working conditions. The travel and
change can also affect their productivity.

The labor cost gap is much greater in low-
cost countries

Many companies have been prevented from setting
up foreign sites by the high costs involved, and the
fact that experienced staff are needed at home. This
particularly applies to mid-sized companies, which
find it hard to meet their need for managers in for-
eign assignments for two main reasons. In their
domestic markets, these companies are often not per-
ceived as international businesses. They tend to at-
tract staff who are not particularly keen on interna-
tional assignments. Second, these companies do not
have a strong employer brand in emerging markets
and often do not know how to build one, which is
critical to attracting and retaining local talent.

MNCs, in contrast, often have an employer brand that
attracts young, mobile staff who are interested in for-
eign assignments to further their careers. Access to

this type of employee pool holds down the costs of ex-
patriates, which until recently often amounted to two
to three times their home market costs. Relocation,
private schooling for children, and quiet, spacious
accommodation can add to the costs substantially.
High expatriate expenses have also induced compa-
nies to employ local staff wherever possible, or lower-
cost managers from other countries (also see section
6.3).

The average labor cost level in low-cost
countries is often of little significance to
MNCs

Considerations specific to LCCs also have to be kept
in mind. Labor costs for multinationals in LCCs are
often higher than country averages. As a rule, the
lower the average labor costs, the higher the relative
premium paid by MNCs (Figure 2.14). Why are their
labor costs higher than those of local businesses?

m Region: MNC operations are mostly in densely
populated areas with higher labor costs.

International companies pay a high premium in LCCs

Fig. 2.14: Labor cost premium at international companies

Percent of average labor costs per country

‘ A Example: Czech Republic
50%F A .
* Average premium 17
* Company examples
A A — Automotive OEM 10
N — Automotive supplier A 20
— Automotive supplier B 17
259% L A — Automotive supplier C 13
A A A — Automotive supplier D 25
AA AL A — IT component supplier 13
x A
A . A A Average labor
0% ! ! ! ! 1 costs
0 5 10 15 20 o5 USD per hour”

* Average labor costs, i.e., labor costs incl. all ancillary costs, for a blue-collar worker (at long-term average exchange rates)

Source: Corporate data, McKinsey analysis
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m Industry sector: MNCs often play a pioneering
role in LCCs. They are more likely to place high de-
mands on staff, and qualified locals are scarce.

m Qualifications: MNCs generally focus on complex
products with sophisticated manufacturing pro-
cesses, outsourcing the simpler operations. As a
result, the skills required of their ordinary work-
ers are higher - as are the wages required.

m Image and employment policy: MNCs are seen as
demanding and willing to pay more. Wage demands
compared with local levels are correspondingly
high. MNCs also have to pay higher wages to retain
employees, who become more attractive on the la-
bor market due to their training and experience.

A long-term employment strategy may be
essential for complex production processes,
despite higher wages

Companies should be aware of the pros and cons of
their multinational image in the local labor market.
Would alternatives such as local JVs be preferable to
building their own facilities? The labor cost gap is
quite significant, as are the differences in companies’
ability to retain high performers. In China, the branch
offices of MNCs pay their general administration staff
(in Controlling, Accounting, etc.) around 30 percent
more than companies that have JVs with Chinese part-
ners, and some 50 percent more than Chinese com-
panies. In India, leading local companies manage to
retain their staff much longer than MNCs. Often, an
adequate human resources road map is the missing
link in an otherwise promising globalization strategy.

2.3.1.4 Employment Strategies - Options

A company makes a conscious choice when selecting
a location: it decides which labor pool to access. It
can select from two very different strategies, de-
pending on its size and experience. The decision is
important, as it offers the trade-off between a long-
term cost advantage and an easier, more rapid ramp-
up. This is of particular importance to companies
that need more highly qualified staff and would there-

fore be affected by a fast increase in labor costs for
skilled personnel.

A “do-it-yourself” strategy for selecting a
location requires critical mass and
experience in low-cost countries, but has
the greatest potential

“Do-it-yourself strategy”: MNCs with critical mass
can establish new locations in underdeveloped regions
that have good basic prerequisites (e.g., quality school
education). These companies can fully tap the local tal-
ent pool at minimal costs and provide training to staff
to meet their company’s standards. Targeted training
and the systematic development of staff for leading po-
sitions will further strengthen the company’s image in
the labor market. Should competition for talent pick
up as more companies select the region as a produc-
tion location, the strong brand will help attract and re-
tain employees and limit the need for wage increases.

This strategy requires experience with HR manage-
ment in LCCs, and a critical mass of staff to be able
to conduct suitable training and development pro-
grams efficiently. General Electric is one such ex-
ample. They set their sights on India very early and
already had over 20,000 staff there by 2003.

“Ready-made nest”: Companies with little experi-
ence abroad (and particularly in developing coun-
tries) should consider adopting a “ready-made nest”
strategy. Settling in areas with a better infrastruc-
ture, a more mature employment market, and more
efficient administrative structures will throw up low-
er hurdles than opening a location in an underdeve-
loped hinterland. The greater availability of local
suppliers and service companies can also help min-
imize initial investments and expenses. The poten-
tial of the site may not be as great because of higher
labor costs, rent, and land prices (as well as possibly
lower subsidies), but risks will be lower, too. Ramp-
up costs could also be significantly lower due to the
reduced need for expatriates.

Companies can also pursue differing strategies to-
wards expected tenure:
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A long-term employment strategy means more
complex manufacturing processes can be used, as
employees can be trained over time. To justify the
training costs required and achieve high productiv-
ity, companies should offer appropriate incentives to
enhance staff loyalty.

The contrast is a strategy of minimal labor costs,
taking a high churn rate for granted and merely min-
imizing its negative impact. Manufacturing with a
rigorous division of labor can reduce training to a
few hours. This strategy is used in consumer elec-
tronics assembly, for example. Young women with
limited qualifications in China and Southeast Asia
are typical candidates. Retaining these employees of-
ten turns out to be difficult, as many of the women
only wish to work a few years before devoting them-
selves to their families.

Employment strategy should be discussed explicitly
during the planning process, and one of these op-
tions selected. The decision will have significant im-
plications, both for the choice of location and design
of the operating systems, as well as the equipment
required (also see section 6.3.2).

2.3.2 Capital Costs and Depreciation

Unlike most input parameters, there is no de facto
market price that allows direct evaluation of the cost
of capital for a given investment location. Invest-
ments in production plants will always represent a
certain financial risk. Operations may be disrupted
by political or social conditions, jeopardizing pay-
back.

In contrast to the ongoing expenses for labor and ma-
terial, investments are largely sunk (and thus irre-
trievable). The interest on loans or targeted return
on equity alone would not cover such risks. The in-
terest rate, for instance, is determined by general
market conditions and the company’s perceived abil-
ity to repay. The rate reflects the risks the company
is exposed to overall, not in one specific location. It
therefore seems appropriate to use specific cost-of-
capital rates that cover a potential loss of value by es-

timating the default risk for each potential location.
An estimate of the default risk can be made, for ex-
ample, by using indicators of social and political sta-
bility"” or the country’s credit status (Figure 2.15)."”

As with location-specific capital costs, differences
between the expected depreciation periods at indi-
vidual locations should be factored in. If expectations
on the useful economic life of machinery and plant
vary between locations, the depreciation rates should
also be taken into account as a location parameter.
If their operating life is comparable, different ac-
counting regulations for depreciation are a relevant
location parameter only if optimizing tax advantages
of the production network (cf. section 2.6.1).

2.3.3 Cost of Materials

Materials generally account for between 50 and 80
percent of the cost of goods manufactured. A dis-
tinction has to be made between product-specific
processed materials from suppliers and standard-
ized intermediate products and raw materials. The
former normally dominate from a stand-alone per-
spective. However, if you consider entire production
networks or supply chains, the costs of the latter
typically account for a share of 10 to 20 percent. The
remainder is supplier value added, and should be
explicitly considered when optimizing the produc-
tion network.

Both categories are relevant to selecting suitable
locations for production sites. In selecting supplier
locations, a company also has to decide early in the
planning process whether to develop suppliers
locally or opt for global sourcing (cf. Chapter 8). De-
pending on the industry, other factors and con-
straints beyond costs will have to be considered, such
as know-how availability.

The prices of standardized intermediate products,
raw materials, and energy can vary significantly

12 Cf. WEF (2005) and IMD (2003).

13 Cf. OECD (2005) as well as rating agencies (e.g., Moody’s) for loan
loss rates.
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between locations. The market prices of raw materials
and energy differ for two main reasons:

m Costs vary according to natural availability (ex-
ample: ores are much cheaper in countries where
they occur naturally due to the shorter distances
that need covering).

m State regulation and taxation lead to cost varia-
tions, especially for utilities and electricity.

Natural availability has a particularly high impact on
the local market prices of raw materials of relative-
ly low value density. For intermediate products like
steel, low value density also leads to substantial glob-
al price differences. Water and electricity prices vary
widely because of natural availability but even more
so due to taxation and regulations governing the
quality of supply and disposal (Figure 2.16). The
prices of these input factors are an important loca-
tion parameter for companies whose production de-
pends heavily on raw materials, water, and energy.

Prices of raw materials and energy differ
globally, sometimes by more than a factor
of 10

Fig. 2.16: Comparison of the costs of raw
materials and energy
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Source: Various databases 2005, McKinsey analysis

Multiple investment risks can be factored in indirectly using country-specific cost-of-capital

rates

Fig. 2.15: Risk indices and country-specific cost of capital /risk premiums

Indices (by category) Risk
Rating premium
Legal Economic Accounting/ Market Index Percentage

Country Corruption system policy management regulation points points

Finland 3 11 23 17 9 13 -1.83
Great Britain 20 3 25 33 13 19 -0.44
Hong Kong 26 12 14 33 15 20 -0.21
us 28 19 27 20 10 21 0.00
Germany 28 14 33 17 32 25 0.86
Japan 38 24 31 22 22 28 1.51
South Africa 55 34 28 33 18 34 2.85
Thailand 72 33 29 20 21 35 3.11
France 39 47 33 33 32 37 3.53
Poland 63 35 47 40 19 4 4.43
Italy 52 32 45 63 24 43 4.94
Argentina 65 64 33 30 27 44 5.06
Russia 78 44 39 40 31 46 5.64
China 74 39 39 56 43 50 6.49
Lebanon 83 60 65 44 42 59 8.47

Source: Based on Kurtzman (2004)
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Different competitive structures in countries also
influence the prices paid for intermediate materials.
In industrialized nations, oligopolies have formed for
some simple input products and basic services. In
many developing countries, in contrast, the manu-
facture of these products is subject to intense com-
petition. This is driven by a large number of small
suppliers using labor-intensive manufacturing
processes. Their low wage levels allow them to com-
pensate for scale disadvantages and still produce
small batches at competitive costs. As a result, prod-
ucts such as aluminum and gray cast iron parts, plas-
tic injection-molded parts and plastic film, and pack-
aging materials, as well as handling and logistics
services, are typically 10 to 50 percent cheaper in
developing countries than in industrialized nations.
There, high wages necessitate the use of large-scale
plants and capital-intensive equipment. The high
fixed costs create entry barriers, which can encour-
age oligopolies.

A company’s market access also impacts materials
prices. Companies that lack a local image and knowl-
edge of supply markets, with a subcritical pool of staff,
pay higher prices than local companies. Western
companies are estimated to still pay some 3 - 8 per-
cent more for standardized electronics components
in Southeast Asia and China than companies based
locally.

2.4 Productivity and Economies of
Scale in Manufacturing

Low factor costs can only be leveraged if sufficient
productivity and quality levels can be achieved at
manufacturing locations. Corporate experience
demonstrates that world-class companies achieve
high productivity and quality virtually anywhere -
but it can take many years for them to acquire the
necessary skills.

Particularly with production in LCCs, harmonizing
the choice of location and manufacturing technology
is crucial. The task goes beyond choosing the right
level of automation; it also means folding in the lev-
el of training and experience of local staff.

In many industries, economies of scale can make
gradual growth at new locations difficult. If the pro-
ductivity and capacity of manufacturing systems at
existing factories are high, these systems may be
more cost-efficient - despite the higher factor costs -
than foreign plants producing in limited volumes. In
circumstances like these, companies should examine
alternative manufacturing technologies that could
operate at lower fixed costs, achieving cost efficien-
cy at smaller unit volumes.

2.4.1 Physical Productivity™ and Skills

There are different definitions of productivity, but
not all of them are relevant or helpful for selecting
production locations.

From a macroeconomic perspective, productivity in
developing countries is so low that manufacturing
there hardly appears to make sense. In India, for ex-
ample, value added per capita (in terms of GDP), at
approximately EUR 450 p.a., is around 80 times lower
than in the US. If the figure is adjusted for differ-
ences in purchasing power, it provides a more real-
istic basis for evaluating manufacturing productivity
(related to simple goods and services). However, the
difference is still a factor of 12. Different rules come
into play if MNCs leverage their experience in LCCs
and their technical know-how to optimum effect.
With professional management, productivity levels
can be achieved in LCCs that correspond to those in
HCCs. Lower labor productivity combined with high-
er capital productivity can be very cost-efficient and
make low-wage locations desirable.

Even if low labor and capital productivity in LCCs
represents a considerable risk to realizing cost ad-
vantages, this risk is controllable. Companies such
as Hero Honda, Flextronics, Bosch, and Hyundai ev-
idence this day in day out. The physical output per
employee depends much more on the company than
on the location. This is demonstrated by a comparison

# Physical labor and capital productivity: the physical output of prod-
ucts per input in the form of working hours, capital invested, kilowatt
hours of electrical energy, etc.



2 Selection Criteria: Assessing Relevant Trends and Indicators

of productivity in automotive factories in India (Fig-
ure 2.17)."” While local companies in old factories on-
ly achieve around 7 percent of the level companies
in the United States attain, the productivity level of
new plants built in collaboration with a foreign part-
ner is almost comparable to that of the US.

Productivity depends first and foremost on
the company - location is only secondary

Some Japanese OEMs actually expand the scope of
their operations and use their technical and man-
agement know-how beyond their own production
locations, particularly in LCCs. They use a special
program to help suppliers transfer the OEMs’ opti-
mized, mature production systems to their own pro-
duction processes. This support, which can range
from plant configuration, production planning, and
production control to product development, improves
supplier skills. This of course has knock-on benefits
for the OEMs, too, who benefit from the high quali-
ty and low costs of the parts supplied. In one model
case, a supplier’s labor productivity improved by
45 percent within three years. The error rate fell

Productivity depends more on the company
than the location

Fig. 2.17: Labor productivity* (indexed)

Example: Automotive manufacturing in India**

US benchmark
=100

Hyundai Chennai

N4
(after 2001 expansion)

Maruti-Suzuki JV (est.
1996) 52

Factory (est. before

|
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I

New factory (est. after 27 |
I

liberalization) I
I

liberalization)
l7

* Adjusted for the influence of different degrees of automation
** Vehicles per employee, indexed and adjusted according to the
differing vertical integration of OEM plants
*** Estimate

Source: McKinsey Global Institute (MGI) FDI Report 2003: Automotive

from 1,000 ppm (parts per million) to 50 ppm over
the same period.

World-class companies can achieve high
productivity and quality virtually anywhere

Excellent productivity and quality can also be
achieved in LCCs - but it is a long struggle. Compa-
nies have to put in more effort up front than in HCCs.
This applies both to building their own production
facilities and developing local suppliers. Typically,
local suppliers need more supervision when devel-
oping parts and support in financing equipment and
tools. Companies that operate world-class production
facilities in LCCs today have accumulated the nec-
essary know-how over decades.

Productivity is determined by numerous factors -
only the key aspects are discussed below:

m Labor and capital productivity are directly de-
pendent on one another. These input factors can
partially be substituted for one another, through
automation for example, and have to be considered
together. Comparing labor productivity in produc-
tion facilities in different countries is not suffi-
cient. To generate meaningful analyses, it is crucial
to adjust the figures for different capital intensities.

m The availability and quality of skilled staff and
managers has a direct impact on manufacturing
productivity. However, the alignment of supply and
demand is even more important than the avail-
ability of qualified personnel. Successful compa-
nies use manufacturing processes geared to the
new location and tailor their personnel policies ac-
cordingly. As a result, they have suitable staff avail-
able from the start.

m The macroeconomic development of LCCs influ-
ences the manufacturing environment in multiple
ways. It influences the general level of education,
for example, which in turn affects productivity.
There are indications of self-reinforcing feedback,

15 Cf. MGI (2003), particularly the “Auto” section, pp. 4, 6, and 105.
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i.e., that conditions improve rapidly in fast-growing
developing countries.

m A location’s infrastructure has considerable im-
pact. Infrastructural weaknesses can call for con-
tingency arrangements such as emergency power
systems. These can help prevent a substantial de-
cline in productivity but come with additional
costs and investments.

All relevant input factors have to be taken into ac-
count when comparing the physical labor and cap-
ital productivity levels of specific locations. It is
misleading to compare only one factor if input factors
can be substituted for one another, such as capital (in
the form of increased automation) for labor. Labor
productivity in Mexican automotive plants, for ex-
ample, is 30 to 35 percent lower than in the US."

Much of this gap is due to the deliberate use of more
labor-intensive manufacturing processes. As a re-
sult, production in Mexico is less capital-intensive
and allows the use of smaller plants. Capital pro-
ductivity is higher than in comparable locations in
the US due to lower capital expenditure.

A comparison of the productivity of electronics plants
also illustrates the strong influence that different
capital intensities have on labor productivity. LCC
factories only have around half the labor productiv-
ity of HCC sites on average before factoring in the
differing capital intensities. The picture changes sig-
nificantly after this is done. If the cost of capital is
deducted from the value added, an HCC’s labor pro-
ductivity advantage is only around 10 to 15 percent -
while its labor costs are around 500 percent higher
(Figure 2.18). The comparisons show how attractive

Adjusted for capital intensity, the labor productivity of multinationals is similar in HCCs

and LCCs

Fig. 2.18: Comparison of electronics manufacturing locations
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Source: Corporate data, McKinsey analysis

@ Labor productivity (in standardized
value added per hour)

B Labor productivity at the same
capital intensity (standardized
value added per hour, minus
capital costs)

Average
labor costs
EUR/hour

16 General Motors, DaimlerChrysler, and Ford plants form the basis of
comparison; cf. also MGI (2003), p. 60.
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LCCs are, particularly for producing simple products
with low logistical requirements and labor-intensive
manufacturing processes.

If this is the case, which country is particularly suited
to manufacturing a specific product, and when is the
best entry window? An analysis of the trends in edu-
cational standards in individual countries and of GDP
per capita (as a first approximation of labor costs) over
a protracted period shows a typical development path
(Figure 2.19). At the beginning of economic develop-
ment, the share of the population with basic school ed-
ucation rises steeply. Then there is a significant time
lag between this stage and the start of a phase of vig-
orous growth in prosperity and labor costs. Ultimate-
ly, education in the schools and universities reaches
the level - at least quantitatively - that has largely been
achieved in countries like the US and Norway.

Non-complex manufacturing will expand
globally and be based where education and
infrastructure are sufficient, together with
the lowest labor costs

The rapid increase in basic education prior to a sig-
nificant rise in prosperity and labor cost levels offers
manufacturing companies very attractive opportu-
nities. This explains the gradual shift of relatively
simple manufacturing processes. Textiles and con-
sumer electronics products, for example, have long
been produced mainly in LCCs, even though regula-
tions, customs duties, and non-tariff trade barriers
have put the brake on development. For example,
much of the textile production that was traditional-
ly based in the south of the US was first moved to
Mexico. Once the economic development of Asia’s
LCCs had made enough progress to provide suffi-

Countries reach a clear window of opportunity for manufacturing: relatively high educational

standards and low labor costs

Fig. 2.19: Development of education standards and income levels
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cient accessibility, an adequate infrastructure, and a
supply base, a large share of the textile industry mi-
grated there. Other industries, such as consumer
electronics manufacturing (cf. Chapter 1 for the ex-
ample of TV set manufacturing), have experienced
similar continuous shifts in the dominant produc-
tion locations.

The market for highly qualified employees
is tight: only one in nine graduates in low-
cost countries is both suitable and available
for employment at an MNC

Access to talent will also become increasingly im-
portant. Location strategy needs to go hand in hand
with a global HR strategy that aims to gain privi-
leged access to qualified personnel at low costs. With
a growth rate of approximately 5.5 percent p.a., the
supply of graduates in LCCs is rising much faster
than in HCCs, where figures are stagnant or even
declining (such as in Western Europe). However, the
supply of staff appropriate for skilled and manageri-
al positions in MNCs still tends to be limited. Train-
ing in many developing and newly industrialized
countries does not meet MNC skill requirements. On
average, less than a fifth of graduates in LCCs ap-
pear suitable. In addition to poor English language
skills (particularly in Brazil and China), the quality
and type of education and training provided is a
handicap.

The country that receives the most criticism for its
overall quality of education - apart from top uni-
versities - is India. In other countries such as China
and Russia, education is too theoretical. These gradu-
ates often cannot be assigned to factories right away -
they have no grasp of the practical skills required
for machine operation and work processes.

A further factor is that around 40 percent of poten-
tially suitable graduates in LCCs are not available
because they do not live in the regions where MNCs
generally settle and are not prepared to move. MNCs
have to compete with local companies and state in-
stitutions for the candidates that remain. However,
this competition has little impact on MNC econom-

ics in developing and newly industrialized countries,
because these companies can easily pay wages that,
while well above the local level, are still very low by
international comparison (Figure 2.20).

In addition to the shortage of appropriate university
graduates, the scarcity and inadequate training of
skilled workers in many LCCs is a key problem. The
lack of experienced skilled workers can severely
jeopardize the crucial ramp-up phase of a new fac-
tory. HCC incumbents normally use complex, high-
ly automated production technology at home. If they
plan to continue using this technology abroad, it is
absolutely vital they find the skilled staff they need
before going ahead.

The generally low level of education and scarcity of
experienced skilled workers could be compensated
for by in-house initiatives (e.g., training at a company’s

Highly skilled staff are also in short supply
in LCCs

Fig. 2.20: Number of young, highly skilled

staff*, 2003
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Source: McKinsey Global Institute (MGI)
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home-based factories). However, this only makes
sense if the churn rate is kept low enough. This is dif-
ficult to accomplish and becomes the core challenge
in many developing countries.

An alternative approach is to develop a product de-
sign geared to the location and less complex produc-
tion technology (cf. Chapter 5). This typically leads
to a different, generally more incremental division of
labor and reduces the skill levels and orientation pe-
riods required. While this approach means re-
designing the product and costs time and money up
front, it is often more cost-efficient in the long run.
Another reason to consider it is because the lack of
qualified skilled workers may well be a long-term is-
sue in many developing countries. Estimates suggest
that the increasing availability of these staff will be
outweighed by a sharp growth in demand for the
foreseeable future.

If all goes well in the Indian automotive supply in-
dustry, for example, an estimated 560,000 addition-
al skilled workers will be needed by 2015.” The
training capacity currently available, however, on-
ly ensures around 50 percent of the expected per-
sonnel requirements. This is also a great issue in
China, which is attempting to meet this challenge by
promoting university courses in technical disci-
plines. In 2001, the number of Mechanical Engi-
neering graduates in China was already around
100,000, approximately 11 times higher than in Ger-
many, and the figure has continued to grow since
then. However, most technical education in China
fails to fulfill all company requirements, due to its
lack of practical application.

It is not only practical know-how that is in short sup-
ply. Knowledge of technological improvements and so-
cial trends - the bedrock of successful innovation - is
not widely available. Access to relevant know-how out-
side the company depends heavily on exchange with
other companies and research institutions in the
region.” The structural knowledge base in industri-
alized countries is much stronger, especially in tra-
ditional industries such as automotive engineering,
and a key reason why these sectors continue to grow.

An increase in labor and capital productivity is also
anticipated as developing countries undergo social
transformation into consumer societies. This goes
beyond the obvious aspects such as infrastructure
improvement and legal safeguards. There is a strik-
ing correlation between the drop in lost working
hours due to labor disputes, e.g., strikes and lock-
outs, and the indebtedness of workers due to con-
sumer borrowing.” The need for a regular income
to pay off credit installments and the insight that
productivity increases are the only way to a high-
er income in a highly competitive environment*
evidently lead to higher motivation and producti-
vity.

The relatively poor infrastructure at many low-wage
locations can have substantial effects on productivi-
ty or require major additional expenditure. The ef-
fects are longterm and often not restricted to one
resource. Bottlenecks shift with rising demand, e.g.,
from electricity to water to transportation. This
makes it hard for companies to plan accordingly.

The greater Delhi area, for example, has an elec-
tricity shortfall amounting to around 10 percent of
peak demand, while the water supply is around
16 percent below demand. Capital to finance ex-
pansion is lacking (price regulation being a major
reason),”’ so power and water cuts will continue for
the foreseeable future. Companies can only achieve
an uninterrupted supply with their own independent
infrastructures (entirely possible - at a cost). In
India as a whole, the situation is deteriorating:
power cuts are on the rise in vast metropolitan areas
such as Mumbai. These areas are dependent on
power supplies from the hinterland: in addition to
scheduled power cuts, they often experience irre-
gular shutdowns due to faults in the distribution

17 Cf. ACMA (2005), p. 28.

18 Cf. Porter (1990).

19 Cf. Economic Times (2005), p. 1 and p. 12.
20 Cf. also Lewis (2004).

21 There was a shortfall in the supply of finance of Rs 2,440 crore in
2005/06 (approx. USD 590 million; estimated annual sales of ap-
prox. USD 1 billion).
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grid, which is also underdeveloped. Similar condi-
tions apply in large parts of China. As a result, the
economic viability of investment in these regions has
to be evaluated based either on lower machine avail-
ability and higher scrap rates or on a higher budget
that includes backup power systems. This inevitab-
ly has a negative impact on capital productivity.
The business circumstances - from training to in-
frastructure - that impact a location’s producti-
vity also influence the quality levels that can be
achieved.

Overall, however, companies have made huge strides
in production quality in LCCs over the last decade.
This used to apply only to simple standard parts, but
nowadays the same increasingly goes for complex
systems, too. If tackled right, there is often little dif-
ference between quality at legacy locations and new
plants and suppliers (Figure 2.21).

Automotive suppliers: high quality even
in LCCs

Fig. 2.21: Production quality by country of
origin
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Source: Company data, McKinsey analysis

2.4.2 Economies of Scale, Synergies and
Production Technology

It is often possible to simplify the production tech-
nology used to suit a particular location and the
skills available there, as previously explained. Such
simplification frequently lowers capital intensity and
the fixed costs of production. However, automated
systems with high capital intensity and high fixed
costs offer considerable economies of scale that favor
centralized production, making a successive shift to
foreign locations difficult.

The main factors discussed in this section are sum-
marized in Table 2.2.

2.4.2.1 Economies of Scale and Synergies

Part of the costs of maintaining administrative and
support processes - from plant management to the
canteen or company physician - are largely inde-
pendent of production volume. These fixed costs can
make low-volume facilities uneconomical. The allo-
cation of fixed costs can increase the costs of manu-
facturing products in small unit volumes so much
that they outweigh the advantages that may be of-
fered by the variable costs. If local demand is too low
and export opportunities too limited, setting up full-
blown production locations in developing or newly
industrialized countries will prove uneconomical.

The average utilization of a plant with production
machinery and tools of dedicated capacity increases
with the production volume and number of machines
per production stage. Figure 2.22 shows an analysis
of economies of scale in the manufacture of an au-
tomotive component. The effects of the dedicated ma-
chinery and tool capacity (Figure 2.22, left-hand
graph) blend into a much smoother curve in a sum-
marized analysis of all production processes (right-
hand graph).

Economies of scale exist in many production proc-
esses. In steel production, increasing the size of the
blast furnace leads to a better volume-to-surface ratio
and thus to improved energy efficiency. A similar
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Table 2.2: Overview of the impact of different production technologies, economies of scale, and syn-
ergies with the choice of location

Factor

Impact (examples)

Economies of scale
of various types

Scale advantages for fixed costs

Distribution of fixed costs across higher unit volumes

Dedicated plant and equipment
capacity

Greater utilization of dedicated production capacity due to
higher unit volumes

Marginal increases in productivity
with scale

Higher marginal productivity or efficiency (i.e., higher out-
put per input) with higher production volumes, e.g., greater
energy efficiency in steel production due to larger furnaces

Economies of scale in purchasing

Leverage of suppliers’ scale advantages related to both
their fixed costs and unit costs

Economies of scale in
transportation

Scale advantages from use of own assets and lower prices
(e.g., due to volume discounts) for forwarding and shipping
services

Dynamic economies of scale

Learning curve effects, technical progress, and streamlin-
ing, which all increase productivity

Synergies

Synergies between corporate functions (e.g., R&D and
production) and companies

Alternative production technology

Substitution of labor by capital, e.g., via automation

Fixed costs for relatively sophisticated production processes are high

Fig. 2.22: Production and materials costs, taking into

account discrete capacity of machinery
EUR/unit
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effect applies to aircraft and ships, where the bigger
the plane/vessel, the less fuel it burns (proportion-
ally) per trip. Specialization, too, can lead to sav-
ings due to larger production runs. Manufacturing
only one product on a machine eliminates tool
changes, reducing unproductive time.

Similar economies of scale are available to a com-
pany’s suppliers. This is why it is generally more
economical to procure large volumes from a single
supplier than to divide up the volume among sever-
al suppliers. However, there is one caveat. Concen-
trating on one or a small number of suppliers can
change the structure of the market, weaken your own
negotiating position in the long term, and increase the
risk of supply difficulties later.

In general, the opportunity to realize economies of
scale in purchasing depends heavily on the suppli-
er’s cost structure. In China, for example, the op-
portunities to capture economies of scale in sourcing
are more limited than in Western Europe and North
America. This is due to the lower fixed costs in ma-
nufacturing and less automation. Even if volume-
based economies of scale are relatively hard to tap at

Larger airfreight shipments incur lower
costs on a per kg basis

Fig. 2.23: Airfreight rates (net, airport-to-
airport)
Indexed (overall average = 100)
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Source: |ATA Air Cargo Annual (CASS data), McKinsey analysis

suppliers, though, companies should not disregard
their internal fixed costs when examining whether
to take on a new supplier. These are costs incurred
from supplier audits and administration, as well as
the effort that goes into contract negotiations and in-
specting the components supplied. Such expenses
can be high. It can be worth concentrating on a small
number of suppliers and interfaces.

As with production, economies of scale exist for
all means of transport.”” Less-than-container loads
(LCLs) carried by sea are around 40 to 50 percent
more expensive per kilogram of payable weight than
full container loads (FCLs). The price difference be-
tween a 50 kg and 500 kg airfreight consignment is
similar (Figure 2.23).

Major economies of scale can be captured in intra-
company transportation and in networks for sourc-
ing or distribution. With increasing volume in the
network, the average pick-up/drop volume per
customer increases (pick-up/drop factor), the need
for consolidation via sorting centers (handling
events) declines, transportation detours are avoided
(detour factor), and the utilization of vehicles (load
factor) and other machinery increases. From the
consignor’s perspective, high freight rates per con-
signment can be compensated for by accumulating
volumes over a certain period. The downside is that
this leads to lower delivery frequencies and higher
inventory.

Learning curves, technical progress, and stream-
lining represent dynamic economies of scale. Pro-
duction becomes more efficient with increasing,
cumulative manufacturing volumes.”® Production
costs per unit fall. While technical progress and
streamlining are not strictly linked to how long a
plant has been in operation, learning curve effects
can make a large difference. In aircraft production,
for example, manufacturing costs and throughput

22 Base: corporate data and IATA (2003).

23 Cf. Coenenberg (2003), Chapter 7: “Erfahrungskurve als Instrument
der Kostenkalkulation” (Using experience curves as an instrument of
cost calculation) (p. 185 ff.).
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times are reduced by approximately 15 percent every
time unit volumes double. Workers become more fa-
miliar with the activities involved and can perform
these tasks faster. Learning curve effects cannot usu-
ally be transferred to a new location with a different
workforce.

Consolidating different corporate functions at one
location can lead to synergies. The physical prox-
imity of production to product and process develop-
ment, for example, often engenders a more lively ex-
change of ideas and experience. This in turn leads to
more production-friendly product design and easier-
to-handle production technology. Shorter and more
direct lines of communication make the company
more responsive and robust. The causes of errors can
be identified and eliminated faster.

Evaluating economies of scale and synergies quan-
titatively for entire factories and factoring them in
when optimizing production networks is not an easy
matter. To get an estimate, economies of scale and
synergies can be folded into location planning by
considering fixed costs and alternative production
technologies. Economies of scale in purchasing can
only partially be mapped using these methods. The
influence of the market structure, e.g., pricing in oli-
gopolistic markets, is typically beyond the reach of
simple analysis and parameterization.

While it may not be practical or necessary to consid-
er economies of scale and synergies in great detail,
companies should use their experience in deter-
mining which aspects will impact production costs
the most. These effects should be approximated and
included in calculations when selecting production
and supplier locations.

2.4.2.2 Alternative Production Technology

Using a tailored production process and level of
automation is advisable to reduce production costs
when the factor costs at each location vary. However,
this means the input parameters - especially capital
and labor - must be exchangeable. Input parameters
should also have a constant or decreasing marginal

utility, which is the case with many - but not all -
production technologies.

Smaller blast furnaces and power stations are less
efficient than large ones, and only allow limited re-
duction of capital intensity. The case is different for
many assembly processes. Here, relatively expen-
sive factors, e.g., capital, can often be substituted
quite easily by cheap ones, e.g., labor, although this
will reduce the economies of scale. This clearly evi-
dences the potential for a more cost-effective alter-
native to a large, capital-intensive plant if labor costs
are lower.

Production sites in countries like the Czech Re-
public, Poland, Hungary, and Malaysia can only ben-
efit from alternative production technology. Staff
are available locally who can run automated and
complex operating systems, provided these make
economic sense or are essential for quality reas-
ons.

However, real-life examples show that companies al-
so use comparable production processes at locations
that have very different factor cost structures. The
cost efficiency of developing and using alternative
production processes cannot be assessed by consid-
ering the variable cost of production alone. Key fea-
tures that can make it cost-efficient for companies
to use identical production processes at different lo-
cations, despite wide variations in factor costs, in-
clude: fixed costs for the development, approval, and
quality management of alternative production
processes, and efficiency losses due to low stan-
dardization of processes and machinery. Semicon-
ductor manufacturing is an example of a process
where redesign and tailoring to a location is typi-
cally uneconomical.

Alternative production technology with lower
fixed costs can provide the opportunity for
smaller factories at attractive locations

Companies should also think about expanding their
technology portfolio. This is particularly important
if they have never opened an LCC factory before.
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Many multinationals view the development of alter-
native manufacturing processes as controversial.
Can the same quality really be achieved with a large-
ly manual process? This doubt is certainly justified
for certain manufacturing processes.”* But reducing
automation and capital requirements is usually at
least partially feasible, for instance, by performing
ancillary and monitoring processes manually.

The track record of global leaders shows companies
can achieve high productivity and quality virtual-
ly anywhere in the world. However, in developing
countries this takes a specific skill set and often
more effort than in industrialized economies. Com-
panies sometimes have to take on tasks - from pro-
viding education to building an infrastructure - that
would be performed by the state or other institutions
in their home country. Using alternative technology
can make production abroad more attractive and eas-
ier to implement operationally. But MNCs should
adjust themselves to a long haul. Developing and in-
stitutionalizing the skills needed to ramp up new
sites and achieve high productivity and quality in
developing countries generally takes around five
years. With highly complex manufacturing process-
es, building the know-how and anchoring the skills
may take over ten years.

2.5 Logistics - Direct and Indirect
Costs

Logistics costs and lead times can be critical factors
in site selection. A key factor is the distance between
the site and the markets to be supplied. However,
lead time restrictions and the number of product
variants are also of high and increasing importance.
These factors determine the mode of transport re-
quired to transport the products, which then largely
defines the transportation rates (e.g., cost per ton-
kilometer). Product characteristics such as value
density and the ability to forecast demand (as pre-
cisely as possible) determine the importance of logis-
tics costs in choosing a location for a specific product.
Make-to-order production with short lead-time re-

quirements typically imposes severe restrictions on
the distance between a production site and a mar-
ket. When calculating logistics costs, we include the
following cost items:

m Direct transportation costs. These include the
freight rates for air and sea transport, costs for han-
dling and distribution over land, and expenses for
scheduling and organizing transportation and in-
terim warehousing.

m Inventory costs. Inventory costs consist of the cost
of tied capital, depreciation, and the market-side
opportunity costs of extended delivery times. High-
er cost of tied capital is incurred by longer trans-
portation, transshipment and loading times, and
by the higher safety inventories required to main-
tain service levels. The costs of value depreciation
during transportation can be significant, particu-
larly for products with a short product life cycle
and sharply falling prices. Longer delivery times,
especially for make-to-order products, can also lead
to flagging competitiveness and necessitate price
reductions. Obsolescence costs and lost sales (due
to stockouts) also have to be considered in this con-
text. These costs are not typically seen as part of
inventory costs, but are definitely related.

We will first discuss how to determine direct trans-
portation costs and times as exactly as possible. The
next section examines methods for calculating and
influencing stockkeeping costs. We conclude by look-
ing at opportunities to boost performance of the pro-
duction network and/or reduce costs via targeted use
of various modes of transport.

2.5.1 Direct Transportation Costs

The importance of transportation costs in choosing
production locations depends heavily on the value
density of the products to be transported. Other de-
terminants of transportation costs are the number
of variants and delivery time requirements. These

24 Hero-Honda, for example, also uses automatic welding machines in
India for quality reasons, e.g., to weld fuel tanks (see Chapter 5).
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factors are forcing companies in many industries to
use airfreight for intercontinental transportation so
that they can operate with relatively short delivery
times and low inventories, even from production
sites overseas.

Calculating transportation costs accurately is of-
ten a difficult undertaking when analyzing produc-
tion locations. If the number of potential locations is
not heavily restricted a priori, the routes between all
factories and markets for which transportation costs
and times have to be determined run into the hun-
dreds. It may also be necessary to consider different
modes of transport, e.g., airfreight and seafreight.
Even if the current freight rates for all potentially
relevant routes can be obtained from logistics ser-
vice providers or shipping companies, the results
will not necessarily be precise.

The relevant transportation costs to consid-
er when making decisions on locations and
suppliers are the expected long-term costs,
not current rates

Figure 2.24 gives an example based on seafreight,
showing all the main determinants of the short-,
medium-, and long-term freight rate development.
This chart highlights the considerable volatility the
rates are subject to. Although short-term fluctuations
are irrelevant to long-term investment decisions,
they make it difficult to accurately estimate the long-
term transportation costs based on current data.

The use of consistent transportation cost assump-
tions is advisable for reliably analyzing the eco-
nomic viability of production networks. There are
two ways to obtain these:

Only the long-term drivers of transportation costs are relevant to selecting locations

Fig. 2.24: Seafreight rates - input factors

Observations Drivers

SCHEMATIC

[ Relevant for production
location decision

Production * Larger container ships have greater fuel 't':,"n?
cost trends efficiency and higher speed
* Size and automation also reduce labor on
container vessels
Imbalances in * Imbalances in trade flows lead to imbalances in
global trade freight rates
* Causal relationship between transportation
services and rates is distorted because
segment bottlenecks determine the rates
Ship capacity: Price/TEU* * Cyclical economic trends lead to fluctuations in
demand vs. demand
supply = * It takes time to adjust supply to demand (ship-
~ Months building)
to years
Surcharges and | Price/TEU* * Upheavals, disasters, etc., may necessitate
local _ surcharges, e.g., for insurance and rates
restrictions = - * Bottlenecks, e.g., in port handling capacity,
temporarily lead to delays and additional costs
Months
Highly volatile Price/TEU* * Capacity reservations by logistics companies at
supply prices * shipping companies and local bottlenecks/idle
.I.J\LH‘ ;I, capacity lead to price differences of approx.
Days to 20% between logistics companies or for Short
\ weeks / different dispatch dates term

* TEU: Twenty-Foot-Equivalent Unit (metric for the container transport capacity of ships and port facilities, 1 TEU = 20-footcontainer unit)

Source: McKinsey
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m Bottom-up costing: This estimates shipping rates
based on the costs for providing the transpor-
tation service. This is, for instance, most often
suitable for transportation by truck. The trucking
market is highly competitive because of its poly-
polistic® market structure, and most providers use
“cost plus” pricing logic.

m Statistical analysis: This technique uses statisti-
cal data if possible for a large number of contracts
or shipments. This approach is suitable for trans-
port markets with a more oligopolistic structure,
e.g., airfreight and ocean freight routes, which rel-
atively few carriers serve.

Factors with significant long-term influence within
the payback time have to be included to determine
transportation costs and times by either method. In-
dian ports, for example, are still much less efficient
than the ports in Singapore, Hong Kong, or Shang-
hai, despite partial privatization over the past few
years. The average turnaround time of two to four
days* for container ships in Indian ports consider-
ably lengthens transport time, and it is essential to
factor in longer times for customs clearance and
overland transport. These disadvantages will not be
eliminated completely within coming years, despite
efforts by Indian operators. They should therefore be
included in any model calculations performed to sup-
port location decisions.

If using the statistical approach, data should be tak-
en from one or several consistent sources. The use of
irregularly sampled data from different unaligned
sources is not advisable because of the high short-
term volatility of freight rates. This could lead to
distortions that give some locations an unfair ad-
vantage or disadvantage compared to others. This
can be prevented by systematically calculating the
long-term transportation rates for all relevant desti-
nations based on one set of data - even if this means
including estimates and approximations. Although
the actual level for a specific route cannot be pre-
dicted any better with this calculation, it avoids
relative deviations between the individual desti-
nations.

Transportation from LCCs is not necessarily
more expensive than from HCCs

When looking at a global market scenario, trans-
portation costs are not necessarily to the detriment
of LCCs. Obviously, the cost effectiveness of trans-
portation depends on where your markets are. If con-
sidering one location for the entire world market (i.e.,
weighting all countries, states or provinces with their
respective GDP), the results for sea and overland
transportation correspond roughly to Figure 2.25.
Central America, Venezuela, and Columbia are at-
tractive in terms of transportation costs because US
coastal cities are easy to reach by ship. The Czech
Republic is positioned very centrally for Europe. Its
truck drivers charge less than their peers in Western
Europe, so it can supply the EU at lower costs.

Intercontinental freight rates have been
declining long term

In the six to eight years before 2002, nominal freight
rates fell some 2 to 3 percentage points on average
for both air and ocean freight (Figure 2.26).”” This
long-term trend did not continue between 2002 and
2005. Airfreight rates stabilized or increased main-
ly due to higher fuel costs that are being passed on
to customers via fuel surcharges.” High fuel prices
will likely remain a concern for shippers. The avail-
ability of low-cost cargo capacity in passenger air-
craft (belly space) and the continued addition of
dedicated airfreight capacity, however, will keep up
the pressure on prices, particularly in deregulated
markets. In India, for example, three additional air-
lines announced they were entering the cargo busi-
ness in 2006 alone and planning to double domestic
and international uplift capacity in the coming years.

25 Polypolistic markets are characterized by a large number of market
players (in contrast to oligopolies and monopolies).

26 Cf. CII (2004), p. 71. Sometimes shorter times in privatized terminals
(when not bottlenecked).

27 Analysis based on Drewry (2004) and IATA (2003).

28 Cf. announcements to that effect by DHL, FedEx, and Lufthansa Car-
go at the end of 2004.
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Transportation from LCC locations need not be more costly

Flg’ 2.25: Average transportation costs Transportation costs for container unit (TEU)
to the global market* by sea/land USD (door to door), estimated for 2004

| I I I T .
1,400 2,100 2,400 2,700 3,000 3,500 4,000 6,000

* Each country is weighted with its respective GDP

Source: Drewry (2003), shipping companies, McKinsey/PTW (Logistics Model v1.3) (ProNet analysis)

High demand for container ships enabled ocean affect rates in 2006, and is continuing to exert down-
freight rates to rise sharply from an all-time low in  ward pressure in 2007. Going forward, the cyclic pat-
2002. The sudden surge in rates led to record prof- tern the industry follows will likely keep rates
its for ocean carriers, which started ordering large volatile. But there is little indication that rates will
additional vessels. More capacity already started to rise long term, except possibly fuel prices.

Nominal freight rates have been declining long term

Fig. 2.26: Transportation costs - long-term trends

Sea freight rates Airfreight rates
USD/TEU Indexed, 1985 = 1
CAGR
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* 2006 estimate; 2007 /2008 forecast based on ship capacity available and expected demand
Source: Drewry (2005), Boeing (2006)
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Higher fuel costs are also affecting overland trans-
portation costs. Trucking costs in Europe are addi-
tionally being influenced by new state regulation and
tolls, which are likely to keep costs rising.

Uncertainty about the future: Transportation
will be more efficient but fuel prices higher

As aresult, long-term transportation cost trends re-
main hard to predict, chiefly due to the uncertainty
around energy prices. Some 15 liters of diesel fuel
are needed to truck a 20-foot, standard sea container
100 km; sea transport only uses around a third of this.
Medium-size container ships with a capacity of ap-
proximately 3,500 TEUs consume around 70 to 100
tons of heavy fuel oil a day. Some 800 liters of fuel
are required to transport a 20-foot container from
Germany to the coastal regions of China; an increase
in the price of crude oil by USD 10 per barrel in-
creases the direct cost of sea transportation by around
2 - 3 percent. The effect on air transportation is even
greater because it consumes significantly more fuel.
Around 20,000 liters of fuel are required to transport
10 tons of goods from Western Europe to China”. A
USD 10 per barrel hike in the price of crude increas-
es transportation costs by around USD 0.15 per kilo-
gram, or around 5 percent. For goods with a high
share of transportation costs, it is therefore advisable
to perform a sensitivity analysis using various sce-
narios to gauge their effects on the production net-
work. Generally, however, a network structure re-
mains stable even if transportation costs rise by 20 to
30 percent. Higher cost for fuels (driven by the need
to pay for carbon dioxide emissions, for example) will
therefore likely have relatively little impact on the
structure of global supply chains except for goods
with very low value density such as raw materials,
construction materials, and basic chemicals. Compa-
nies will, however, find it increasingly attractive to
use surface transport rather than airfreight.

The ability of the supply chain to ensure timely de-
livery should also be scrutinized. This can be a vital
criterion, especially where on-time delivery is make
or break for a production chain, and the goods can-
not be substituted.

Before 2001, intercontinental logistics had reached a
high point in terms of reliability. Since then, struc-
tural changes have become sources of concern and
could lead to disruption going forward. Terrorist at-
tacks and related countermeasures by governments
could lead to significant import/export delays. The
low inventory level in modern supply chains and lack
of buffer capacity in many parts of the transport
chain, such as at ports, makes such distortions a re-
al threat for global supply chains.

Increasing trade in intermediate and finished goods -
mostly shipped by container - has greatly increased
the demand for container handling and transporta-
tion services. Goods handled in Chinese ports (ex-
cluding Hong Kong) grew by an estimated 30 per-
cent in 2004.*° Shenzhen and Shanghai are now the
biggest container ports in the world after Hong Kong
and Singapore (as major transit port), each handling
a volume corresponding to Rotterdam and Hamburg
put together. This rapid growth and the increasing
dependence of domestic production and sales on de-
liveries from abroad make logistics all the more sus-
ceptible to force majeure. Delays caused by strikes
and congestion at West Coast ports in the US in 2004
considerably hampered onward operations. Some
ships had to wait up to two weeks to unload in the
ports of Long Beach and Oakland. The accident of a
single ship in the busy Suez Canal led to huge delays
in international container traffic.

The high degree of efficiency and reliability in in-
ternational transportation achieved over the past few
decades cannot be taken for granted going forward.
Companies will have to design more robust supply
chains, and consider the impact of distortions. This
may, for instance, require more production sites at
different locations and production closer to the mar-
ket. The trade-offs between, say, resilience versus
higher costs, have to be analyzed carefully (using
techniques such as scenario planning).

29 On old generation freighter aircraft, e.g., MD 11.
30 Cf. Drewry (2004), p. 22.
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2.5.2 Costs of Inventory - Tied Capital and
Depreciation

Companies also need to accurately capture indirect
costs in the supply chain. Added together, these can
far exceed direct transportation costs. The costs of
inventory tied up in transit and safety stock can be
approximated by applying a rate to the value of the
inventory. This rate should include the costs of han-
dling and storage in warehouses, packing, and in-
ventory management. These additional indirect costs
can be substantial, particularly if companies have to
switch from make-to-order to make-to-stock produc-
tion because the goods are being produced too far
away from the markets.

Packing or producing product variants
with a slow turnaround in local markets
can increase effectiveness and reduce
inventory

The safety stock required to maintain delivery capa-
bility is considerable, especially with a high number
of variants and highly volatile, unpredictable de-
mand. If this is the case, it is crucial to coordinate
site selection with the variants of the product man-
ufactured there. Just continuing to boost inventory
levels will become costly given the rising number of
variants and volatility of demand in many market
segments. The faster devaluation of goods due to
shorter product life cycles makes this issue even
more pressing.

Companies should therefore seek new avenues when
designing their global supply chains. Delaying the
generation of variants is one possible option. One
baseball cap manufacturer sources its undyed pre-
liminary products from China. At its production lo-
cation in California, it then makes tens of thousands
of caps to order within 24 hours by dying them and
using an automated process to stitch on lettering.
Production to order is unavoidable because sales fig-
ures for baseball caps correlate closely with the suc-
cess of the teams in the play-offs - which are, of
course, impossible to forecast with decent accuracy.
One capital goods manufacturer uses close-to-market

production locations to assemble to order products
with low demand per variant. It concentrates its
manufacture of high-turnover product variants in a
few locations worldwide, producing them on a make-
to-stock basis.

Leading companies build production networks that
are cost-efficient, robust, and allow short lead times.
Automotive OEMs in Western Europe often have their
first-tier suppliers located within a two-hour drive
from their assembly plants. The plants of their sec-
ond- and third-tier suppliers are located further east
in regions with lower labor costs. Particularly when
it comes to supplying the Western European market,
a graduated structure of plants and suppliers (home
market, EU accession countries, Eastern Europe/
Turkey, Far East) ensures high logistical performance
while keeping costs down.

2.5.3 Modes of Transport - Untapped
Optimization Potential

Evaluating transportation costs and times is an es-
sential step in developing a production network strat-
egy. MNCs can use this effort to also take a critical
look at how they can improve operational procedures
in the short and mid-term. Significant cost savings
can be realized from the use of alternative modes of
transport at almost any company. Transport costs by
air, truck, rail, inland shipping, ocean freight, or
special service vessel are very different. Similarly,
different safety stock levels are required to ensure
delivery availability for lead times of six weeks com-
pared to one day. The main factors for selecting the
optimum mode of transport are the value density of
a product, the number of variants, volatility of de-
mand, error rates, and the consequences of non-
availability.

Companies can utilize two levers to use or combine
different modes of transport more effectively:

m Parallel multi-modal transportation: Some of the
transportation volume for each route, i.e., for each
transport link from A to B, is shipped using one
mode of transport, while the rest is sent by anoth-
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er. The parallel use of airfreight and seafreight, for
example, can significantly reduce the need to keep
safety inventories. Just in case, a shipment is also
sent by airfreight or air express.

m Serial multi-modal transportation: One mode of
transport is chosen for one stretch of the journey,
while another method takes the goods the rest of
the way. In Europe, for example, combined trans-
portation by rail and road are commonplace for
moving goods across the Alps. Carriage by sea and
air can be used serially for intercontinental rela-
tionships. For instance, products can be shipped
from the Far East to the Persian Gulf using sea-
freight and from there to Europe via airfreight.

Parallel multi-modal transportation can
reduce logistics costs by up to 50 percent
for goods with a value density between
EUR 15 and EUR 80 per kilogram

If goods with a value density of more than around
EUR 80 per kilogram (gross) have to be transported
intercontinentally, it makes sense to opt for air-
freight or - at even higher value densities - air ex-
press. The savings achieved from lower tied capital
more than compensate for the higher transportation
costs. The value density threshold for using air-
freight can be lower for products with high demand
volatility, rapid depreciation due to short product life
cycles, and high non-availability costs. Products with
a low value density (less than EUR 15 per kilogram)
can only be transported cost-efficiently between con-
tinents by sea. For products that fall within the val-
ue density range of roughly EUR 15 to 80 per Kilo-
gram, it is usually a good idea to transport the
demand baseload by sea and peak demand by air.
This use of parallel multi-modal transportation
can help companies dramatically reduce their safe-
ty inventory and lost orders.

Transportation of a small share of products by air-
freight can also be used to reduce quality risks. If a
portion of a production batch is injected into the suc-
ceeding production step early on, errors can be
detected sooner. This can help avoid the type of

nightmare experienced by one supply chain manag-
er in the automotive industry. Defective parts were
produced and shipped over a period of seven weeks.
The faults were not discovered until the first parts
from these batches arrived after their long journey
at another plant and were installed in the end prod-
uct - and defective parts continued to arrive at the
factory weeks later.

Serial multi-modal transportation takes advantage
of the specific benefits that particular modes of
transport have on various sectors of a route. In
transalpine traffic, for example, trucks are subject
to restrictions such as bans on night driving. Shift-
ing to rail-based transport would allow the cargo to
keep moving. When containers are unloaded from
the vessel at a seaport, there are typically several op-
tions for onward transportation, including inland wa-
terways, rail, and road. The mode of transport can be
varied depending on costs and needs. Some com-
panies even decide the onward transport on a con-
signment-specific basis in line with relevant re-
quirements. This makes the supply chain more
robust and efficient. One automotive supplier uses
inland shipping to transport containers from Rotter-
dam to the south of Germany. If, however, delivery of
the parts is urgent, the total transportation time can
be shortened by two to three days by using trucks
(though at somewhat higher costs). Similarly, a mail-
order company for apparel at times unloads ocean
containers in Singapore and the Persian Gulf region,
then transfers some of the goods to air transporta-
tion, reducing transportation time by one to three
weeks. The company profits from favorable airfreight
rates because substantially more goods are flown in-
to the Gulf region (overall) than the volume available
for the return flights. This means rates on the Mid-
dle East to Europe leg are relatively low.

While transportation and communication have be-
come more cost-effective and reliable in recent
decades, the demands on the logistical performance
of production networks have also risen sharply. Ve-
hicle manufacturers now allow their customers to

z
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change a vehicle’s features up to just a few days be-
fore delivery. And higher numbers of variants and
shorter product life cycles make it even more diffi-
cult to produce remote from the market. Companies
therefore have to properly assess the importance of
logistics in their choice of production locations, in-
tegrating location and logistics to form an efficient
whole (also see Chapter 7). Logistics have to be
aligned to the product architecture and design, en-
abling later product customization and, as a result,
later allocation of products to specific orders.

2.6 External Factors - Boundary
Conditions and Risks

Leveraging globalization opportunities inevitably en-
tails additional risks. New knowledge and skills are re-
quired to assess and manage these risks adequately.

Subsidies are one possible way to reduce the out-
lays on new locations. Like taxes, they are factors
relevant for decision making, particularly at the re-
gional and local levels. As with tax and customs
arrangements, the amount of subsidies that can be
obtained is subject to discussion with the authori-
ties, at least in part, in almost every country. It is
therefore advisable for companies to negotiate the
terms of inward investments with several states and
regions in parallel.

While customs duties and other barriers to trade
are not as significant as they used to be, they are still
crucial in some industries and should therefore be
taken into account when selecting locations. Com-
panies are still much too inclined to perceive ex-
change rate effects as a risk - even though they can
definitely represent an opportunity if the right ac-
tion is taken. The same cannot be said of risks result-
ing from the transfer of knowledge or the violation
of intellectual property rights. The primary con-
cern here is to limit the potential damage.

2.6.1 Subsidies and Taxes

When it comes to designing production networks,
the relevance of subsidies, taxes, customs duties, and

non-tariff trade barriers is largely determined by two
factors: the industry or product category and the lo-
cations involved, both as potential production sites
and as primary customer markets. Generally, cus-
toms duties and subsidies should be included as ap-
proximate figures in the quantitative evaluation of
production locations. Striving for a precise assess-
ment would typically increase the effort dramatical-
ly and require consulting experts and government
officials.

The inclusion of tax effects is a similar matter: the
choice of location can have substantial tax implica-
tions for some process steps,” e.g., packaging and
shipping, and these should at least be estimated.
Companies should explore the legal options for min-
imizing the tax burden when they choose a location,
even if only approximately. However, attempting to
optimize tax situations and fully integrate them in-
to the design of the production network only makes
sense in exceptional cases. The endeavor hugely in-
creases complexity, not only in terms of decision
making but also in terms of coordination within the
company, and there is little value to be gained from
using comprehensive tax data as opposed to an ap-
proximation.

In virtually all regions (with the possible exception
of the EU), negotiations on subsidies should be con-
ducted with federal and local governments. Subsi-
dies are mainly awarded in the form of tax rebates,
infrastructure measures, training grants, research
funding, and preferential loans. Cash subsidies, e.g.,
to finance the initial investment, are rare. Exceptions
to this can be found in European countries, espe-
cially East Germany, where investment grants are al-
lowed as an instrument for economic development,
as well as in the high-tech and the automotive sec-
tors, which are regarded by many governments as
having national strategic importance.

AMD, for example, received grants of around
EUR 500 million for establishing its new production

31 Cf. Murphy (1998).
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facility Fab 36 in Dresden. One automotive prod-
ucer conducted parallel negotiations with several
governments and succeeded in obtaining direct sub-
sidies of around EUR 100 million each for two in-
vestment projects in Eastern Europe. Even if it is
difficult initially (if not impossible) to estimate sub-
sidies when deciding on a location, companies
should explore potential subsidies and maximize
the economic attractiveness of their investments
through targeted negotiations with several potential
locations.

Nominal corporate tax rates in most highly devel-
oped industrial countries are about 40 percent. The
level of global taxation that is realistically achievable
is well below this. Lowering the effective rate of tax-
es on earnings improves the company’s free cash
flow situation and enhances its freedom of action.
Besides its impact on the valuation of a company, tax
optimization is also of interest to managers whose
performance objectives are based on after-tax prof-
its. However, tax optimization instruments only have
high relevance for a company if profits are retained.
If profits are distributed, it is usually the sharehold-
er’s tax domicile that matters most. Trading off op-
erational efficiencies against tax advantages might
therefore not be as favorable as it appears.

Tax aspects should primarily be taken into
consideration when choosing locations with
distribution centers

The influence of taxes on the choice of international
locations is complex. Depending on the place cho-
sen for a specific process step, implications may
arise for the production process itself, as well as for
the tax base and the tax rate for other processes in
the value chain. The use of a principal trading com-
pany in a low-tax country such as Switzerland, the
Netherlands, or Singapore can clearly reduce a
company’s taxes on earnings. The flexibility (albeit
limited) in setting transfer prices means that profits
can be accumulated in the part of a company where
the tax rate is beneficial.”> Some countries (such as
Belgium) provide an investment incentive for se-
lected industries by allowing companies to move

some locally generated profits to a tax-beneficial
country abroad.

It is also possible to minimize sales taxes in some
cases by the targeted geographic positioning of cor-
porate functions such as order acceptance, packing,
and shipping. This criterion is mainly relevant when
choosing between countries. One exception to this
rule is the US, where sales taxes and real estate tax
rates are fixed, at least in part, at a local level by the
individual states, counties, and cities.* Alaska and
New Hampshire, for example, do not levy any sales
taxes, while Fort Collins in Larimer County, Col-
orado, imposes a sales tax of 6.7 percent, set partly
by the state, partly by the county, and partly by the
city. One factor that led computer manufacturer Dell
to decide on its US location was this type of tax. The
tax has a direct impact on the gross sales price of its
computers.

Optimizing the tax burden should also factor in un-
certainty. The tax systems of developing and newly
industrialized countries are sometimes particularly
prone to confusing changes. These can greatly im-
pact balance sheet valuations and P&L statements.
In India, for example, lowering the rates for dimin-
ishing balance depreciation will markedly increase
tax-relevant profits in the years to come. This will
reduce free cash flows due to greater tax burdens®,
and have a direct impact on a company’s liquidity.
In states where the legislative majorities and gov-
ernment are liable to (frequent) change, investors
cannot be confident of a continuous tax and finance
policy.”® Such risks should be reflected in a compa-
ny’s long-term optimization strategy (cf. section
2.3.2).

32 Cf. Perridon (1999), p. 93 - 95.

33 Cf. Karakaya (1998): survey (focused on the US) examining the rel-
evance of 27 location factors. Availability of skilled workers: 1.94;
transportation: 1.84; regulations and tax rates of states, and real es-
tate tax: 1.80; etc.

34 Cf. Raghunatha (2005).
35 The Indian Government’s 2005 budget bill made a compromise by in-
cluding both socialist (e.g., employment guarantees, state loans, etc.)

and capitalist measures (e.g., reduction in customs duties and cor-
porate taxes, acceptance of foreign investors, etc.).
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2.6.2 Customs Duties and Non-Tariff Trade
Barriers

Customs duties should be explicitly considered when
choosing locations and optimizing production net-
works. A few exceptions apply, such as when select-
ing locations within one trade zone (like the EU), or
in an industry with only limited or no customs du-
ties. Rates are nominally fixed and generally non-ne-
gotiable (with a few exceptions, such as for special
economic zones).

However, the allocation of goods to a particular cus-
toms category and the value on which duty has to
be paid are sometimes determined by subjective as-
sessment. This can give them some optimization po-
tential. Importing components instead of finished
products, for example, and targeted management of
the country of origin can significantly lower customs
expenses. If, for instance, parts are manufactured in
[taly and assembled with low value added in the
Ukraine or Russia, the country of origin does not
necessarily change. Consequently, when the assem-
bled product is reimported into the EU, the company
does not have to pay customs duty on the total value
of the product. If, on the other hand, a product is as-
sembled in Romania from components sourced in
Asia, the country of origin should change if suffi-
cient value is added in Romania. This is an advan-
tage if the end product is to be sold within the EU.
Imports to the EU from Romania, formerly an asso-
ciate member of the customs union and a full mem-
ber of the European Union since January 2007, are
free of duty.

While it is true that the significance of customs du-
ties has clearly lessened globally, they still remain a
dominant location criterion for some regions, coun-
tries, and industries. In the 1980s, the unweighted
averages® of the duty rates applied in Latin Ameri-
ca and the Far East still amounted to roughly 30 per-
cent and an astonishing 65 percent in South Asia.
Even in highly developed industrialized nations, cus-
toms duties are still so high that they are often rele-
vant to location decisions. This becomes particular-
ly evident if duty rates are compared to the share of

value added by the OEM, which usually amounts to
only 15 - 40 percent. In 2004 in the EU, the un-
weighted average duty rate was 5.6 percent of the
value of the goods imported. For the US, the figure
was 4.8 percent. Negotiations among WTO members
(“Doha Round”) have made little progress since then.
No major revisions to the global tariff scheme were
made during 2005 and 2006.

With the exception of a few industries with globally
negligible duty rates (e.g., structural components in
the aviation industry), companies should consider at
least the main implications of local customs clear-
ance requirements, i.e., the impact on costs and lead
time, when evaluating locations and designing pro-
duction networks. This can be a very laborious un-
dertaking, because customs data is not always easy
to establish. The rates for customs duties are geared
towards trade relationships (country to country) and
product groups, and are correspondingly numerous.
Extensive databases are available from commercial
providers, but the task of classifying products and
identifying possible optimization levers is difficult
and cannot be handled by databases.

It is often necessary to consult with customs au-
thorities to be absolutely sure of the classification of
a product and the duty rate that applies. If customs
duties account for a significant share of total landed
costs, then it may make sense to analyze the effect
of complicated duty refunds and their impact on the
location configuration.

Customs duties can be minimized by coordi-
nating the selection of production locations
and product design

Optimizing product design, assembly sequence,
and the choice of location to minimize customs du-
ties and taxes can pay off. Managers should focus on

36 Le., the average of all customs duty categories, without considering
the value of imports/exports per category. A weighted average would
factor in the value and thus determine the actual average rate paid.
The weighted average rate is typically somewhat lower than the un-
weighted average rate.
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bringing finance staff, internal auditors, product de-
signers, and production planners to the table to joint-
ly evaluate potential and develop a coordinated ap-
proach.

When designing production networks, production
planners and engineers often think in terms of
equipment, operational sequences, and component
features, while business graduates, lawyers, and in-
ternal auditors are more concerned with legal enti-
ties, legal forms, financial statements, and contrac-
tual agreements. The greatest challenge is to align
and harmonize the views (and possibly conflicting
objectives) of those involved to benefit the entire
company. Adjusting the product design and produc-
tion sequence to minimize custom duties is clearly
one such cross-functional challenge.

Non-tariff trade barriers can take a variety of
forms. We will confine ourselves here to a brief de-
scription of state-imposed restrictions on the number
of business licenses and permits granted to foreign
investors, as well as the quota system in the textile

External Factors - How the
Mercedes Car Group (MCG)
Selects Production Locations

Mercedes Car Group (MCG)", which includes the
Mercedes-Benz, smart, and Maybach brands, built
1.2 million vehicles and recorded EUR 50 billion
in revenues in 2004. MCG employs approximate-
ly 106,000 staff. Its chief markets are Western Eu-
rope, where 67 percent of its vehicles are sold (just
under half of those in Germany), and North Amer-
ica, which has a 20 percent share.

Mercedes passenger vehicles are made at six dif-
ferent locations (Sindelfingen, Rastatt, and Bremen
[all in Germany], Tuscaloosa [US], Juiz de Fora
[BR], and East London [SA]). The company also
runs three aggregate and component factories in

industry, and the impact of these regulations for
companies (cf. the case examples on the pages that
follow). These observations serve merely to illustrate
the potential risks that national or supranational reg-
ulations may expose companies to.

Entering regulated markets where the state imposes
limitations on a company’s options has become a
strategic dilemma for many companies. Competition
for the restricted number of permitted joint ventures
or business licenses has driven spending beyond the
realizable benefit in some cases (especially if you in-
clude the opportunity costs resulting from transfer-
ring know-how to locals). The phenomenon can also
be observed in mature markets, e.g., during the auc-
tioning of UMTS licenses in Western European coun-
tries. However, many emerging markets typically
have more restrictions and licensing requirements.
It is hard for companies to free themselves from this
dilemma and avoid the collective destruction of val-
ue. A potential option is to adopt coordinated behav-
ior towards the regulatory state, such as by forming
consortiums with competitors.

Germany, as well as seven smaller locations for
CKD assembly” (six of them in Asia).

To produce its vehicles cost efficiently, expansion
into international markets requires different strat-
egies. When a steady demand for more than
100,000 units per year arises, the company feels
it is time to establish a full-grade factory abroad.
In 1996, for example, the Tuscaloosa factory was
opened to supply the North American market.

Where market demand is lower, economies of
scale make full local production too expensive.

37 CKD (completely knocked down) denotes a type of production in
vehicle manufacturing where assembly kits are supplied for export
to individual countries, rather than complete vehicles.

* As of October 2007, Mercedes-Benz Cars.
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However, if customs duties are high and there are
restrictions on market access, CKD assembly is
still one way for the company to produce locally at a
competitive cost. Although variable production costs
are higher with CKD assembly, fixed costs are sub-
stantially lower than those for a full-grade factory.
This means that the required unit production vol-
ume is smaller. For example, if the customs duty is
50 percent on vehicles and 20 percent on parts and
components (i.e., if there is a difference of 30 per-
centage points between tariffs), local assembly al-
ready starts to become cost-effective once around
1,000 vehicles or more are produced (Figure 2.27).

Production in CKD assembly factories uses parts
kits that are imported from Germany and have lo-
cally procured components added. The CKD parts
kits even include bulky parts of the bodywork (Fig-
ure 2.28) that are manufactured centrally due to
high tool costs. These parts are welded and paint-

Fig. 2.27: Diagram for deciding whether to
establish CKD* assembly
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* CKD: completely knocked down
Source: DaimlerChrysler (2005)

ed in the CKD assembly factories; final assembly is
carried out on simple lines with little automation.

The CKD assembly concept enables OEMs to re-
spond flexibly to changing regulations in various
countries. The creation of the Asian Free Trade
Area (AFTA) represents a particular challenge for
producers and suppliers in this context. To qualify
for AFTA, companies in the ASEAN region have to
reach a 40-percent share of value added. CKD as-
sembly can be a starting point, and can enable an
increasing share of local value added (in house,
but also via local sourcing).

When choosing locations and allocating new pro-
duction lines to individual factories, companies
naturally also need to examine other parameters
in addition to the costs involved. For its R-Class
vehicle, for instance, the company considered the
impact of exchange rate fluctuations on product
profitability (net present value) (Figure 2.29).
When selecting the production site for this product
line, the company expected more than half of
R-Class vehicles would be sold in the US. Given the
expected sales footprint, the currency risk is sig-
nificantly lower when production is carried out in
the US than at a location in Germany. A significant

Fig. 2.28: Mounting body parts prior to
welding using handheld clamps

Source: DaimlerChrysler (2005)
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share of components and parts for the R-Class are
manufactured in Germany in any case. This share
of value added in the eurozone corresponds to
roughly the share of unit sales expected there. The
balance of sales and value added in both major cur-
rency zones nearly eliminates the exchange rate
risk. If the final assembly for the R-Class were to
be located in Germany, the expected imbalance and
hence exchange rate risk would be much higher.

Bottom line: Production close to the market is key
to automotive OEMs. Trade barriers and risk con-
siderations are particularly important reasons why
CKD assembly opens up new opportunities to en-
ter nascent markets. A clear concept for setting
up and supplying CKD assembly factories can help
companies to produce cost-effectively even with
low volumes.

Radical Change in the Textile
Industry: The Consequences of
Hampering Globalization

The textile industry demonstrates how radically
sectors change once trade barriers fall, and what
challenges the companies affected face. Since the
quota system that was set up in 1974 was abol-
ished on January 1, 2005, global trade flows have
been transformed dramatically to favor exports
from China. In recent years, tough competition on
the Chinese market has led manufacturers such
as Fapai Fashion to become highly productive.
They have now established reliable processes and
are much more quality conscious. They have built
up their production capacities and improved pro-
ductivity so that they can utilize the opportunities
presented by the free trade in textiles. Since 1994,
55 percent of all web machines produced world-
wide have been installed in China. From January

Fig. 2.29: Effect of exchange rate

fluctuations on product profitability
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2004 to January 2005, the volume of exports from
China to the US rose by 75 percent, and to Ger-
many by 115 percent.” This radical upheaval in a
sector where globalization had previously been
impeded is set to continue.” In addition to low
wages,” strong regional specialization has been
an important driver of success.

In the region around Datang, China, for example,
an estimated 9 to 10 billion socks were manufac-
tured in 2004 by approximately 2,500 compa-

38 Cf. International Textile Manufacturers Federation, Global Trade
Information Service (Chinese Ministry of Commerce).

39 Cf. Breuer (2005).

40 Some authors also regard other factors, e.g., subsidies and favor-
able exchange rates, as reasons for China’s immense competitive-
ness in the textile industry. However, the huge difference in wage
costs is almost universally recognized as the main factor; cf. also
Lee (2005).

z
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nies.” Because around 30 percent of global pro-
duction is amassed in one region, economies of
scale are achieved not just in production but in
distribution and R&D as well. Datang is starting to
appeal particularly to wholesale purchasers due
to the large number of producers based there. The
close network makes it possible to exchange ideas
and experience efficiently and develop new prod-
ucts at low cost. The textile industry provides an
example of revolutionary change caused by dif-
ferences in factor costs, but this is taking place in
abrupt steps due to changes in state regulation.

2.6.3 Exchange Rate Effects and other
External Risks

The current assessment and future development of
factors influencing the design of production net-
works are subject to uncertainty. Unknown events
with an unforeseeable influence on the company,
whether natural disasters or terrorist attacks, and
known events with unforeseeable probability, such
as exchange rate trends, are difficult to evaluate sys-
tematically. They can, however, be countered with
diversification strategies.

Events with sufficiently foreseeable probability, e.g.,
automobile claims rates, are easier to quantify. If dis-
crete in nature, they represent real options.”” Events
such as capacity expansion, maintaining overcapac-
ity, being partially unable to fulfill demand, factory
closures, or the outsourcing of production volume
are regarded as real options on which an entrepre-
neur can take action. If concrete probabilities can be
calculated for external parameters such as exchange
rate developments, a company can determine the
strategy with the highest expected return and use it
to manage risks effectively.

The impact of exchange rate fluctuations is amongst
those risks that companies only incur once they glob-
alize their sales and operations. Related issues do
not come into play if a company just operates na-

This change is not an isolated case. However, the
transformation that occurred in other industries,
e.g., the manufacture of printed circuit boards in
Taiwan or TV sets in China, was more continuous
and therefore less noticeable and spectacular.

Bottom line: The formation of clusters in low-cost
countries will drive the manufacture of certain
product groups almost entirely to these regions.

4 Cf., e.g., Fortune (2004).

tionally. This means the issue is new and requires
management attention and proactive learning. Few
companies institutionalize this learning process to
familiarize management with the challenges ahead.
From subjective observation, most of those who do
are based in India and China. It is also important for
companies to realize that globalization of the corpo-
rate presence - in sales, procurement, and produc-
tion - can also result in risk diversification, risk
avoidance, and the use of arbitrage effects. Global-
ization can thus reduce risk exposure, especially to
catastrophic events.

Uncertainties that normally become relevant to com-

panies only when they start to globalize production

and sales include the following:

m Effects of exchange rate fluctuations

m Changes in tariff and non-tariff trade barriers

m Fluctuations in the duration and cost of trans-
portation by sea or air, including customs clear-

ance.

Uncertainties that assume new importance for com-
panies once they start to globalize include:

42 Cf. Cohen (1998), p. 7.
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m Changes in legal regulations, e.g., property law and
company law

m Specific bureaucratic processes such as licensing
procedures

m Uncertainties in the supply chain due to the length
and complexity of transportation routes and com-
munication hurdles.

The following section only discusses the effects of
exchange rate fluctuations, and the special risks
to intellectual property of foreign engagements.
These examples highlight actions that are also ap-
plicable to other fields.

2.6.3.1 Risks Resulting from Exchange Rate Fluctuations

Companies see exchange rate effects as an impor-
tant issue that is perceived and communicated par-
ticularly when unfavorable influences hold sway.
An analysis of 50 corporate communications* that
were selected on a representative basis shows that
companies mention exchange rate effects particu-
larly when they have had a negative impact on prof-
its. Around 80 percent mention exchange rate effects
to explain a nominal fall or a smaller than expected
rise in revenues and profits. Around 20 percent are
neutral or highlight a positive development - these
are mostly companies that regularly report the in-
fluence of exchange rate fluctuations.

On average, decision makers assign the criterion of
exchange rate influence only moderate relevance in
making location choices.* Managers generally have
little perception of their ability to influence exchange
rate effects by their choice of production locations
and suppliers. Most associate currency risk hedging
more with financial instruments. Application of these
instruments is often regarded as too laborious, how-
ever, or too restrictive on a company’s financial scope,
due to their impact on the company’s credit line.

It is also apparent that the use of financial instru-
ments alone does little to reduce exchange rate in-
fluences on profits and cash flow in the long term.*

The ineffectiveness of financial instruments in re-
ducing the volatility of profits and cash flow is part-
ly because companies often do not have sufficient
clarity on their current status. The complex interde-
pendence between the prices of end/intermediate
products and exchange rates - and between different
currencies - means it is hard to determine which im-
balances require hedging and over what period.

However, this does not apply to products that are al-
ready covered by purchase contracts detailing a fixed
purchase price in the nominal currency, where the
risk from exchange rate fluctuations is fixed in terms
of both currency and level (transaction exposure). If
the lead time for these purchase contracts is long,
as is usually the case with aircraft manufacturing,
for instance, financial instruments can be used ef-
fectively for hedging. Airbus Industrie and its par-
ent company EADS hedge their supply contracts
with airlines and finance organizations correspond-
ingly. These contracts are based largely on the US
dollar and concluded with an average lead time of
around four years (see box for details).*

The real impact of exchange rate fluctuations on
profits is not just determined by the share of costs
and revenue in different currencies and the ex-
change rate fluctuations. Real exposure and nomi-
nal exposure can be quite different. The key reasons
for this are fourfold:

m Market prices for intermediate products and
services are dependent on exchange rates. This de-
pendence on the exchange rate between the nominal
currency and the lead currencies - the US dollar,

43 Balanced sample of European and US companies in the year 2000
when the US dollar was strong and/or the euro was weak, and in
2004 when the US dollar was weak and/or the euro was strong.

44 ProNet survey: “Exchange rate influences” are ranked 9th out of 16
criteria in terms of their relevance.

4 Cf. Copeland (1996): Comparison of average fluctuation of profit and
cash flow of two corporate groups. The (smaller) group that uses fi-
nancial instruments to hedge against exchange rate influences (fi-
nancial hedging) has no fewer fluctuations. The authors conclude
that operational hedging is more effective.

46 Cf. EADS annual reports.
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Currency Risks and Competitive
Strategy - Airbus Uses Financial
Derivatives to Hedge Against
Exchange Rate Fluctuations

Large commercial airplanes are sold almost ex-
clusively in US dollars, but more than half of Air-
bus’ costs are tied both nominally and in real
terms to currencies outside the US dollar zone. For
the year 2004, EADS assumed a real currency im-
balance (effective exposure) of around USD 10 bil-
lion p.a. for Airbus. The costs and revenues of its
main rival Boeing are generated almost entirely in
US dollars. A weak euro is therefore a huge bene-
fit to Airbus. Between the years 2000 and 2002,
Airbus had a major cost advantage over Boeing
due to exchange rate effects, resulting in greater
pricing flexibility. The fact that the airplanes or-
dered are mostly only delivered years after con-

tracts have been concluded is largely irrelevant,
given that the use of financial derivatives allows
the company to carry the current exchange rate
forward into the near future virtually unchanged.”

At the end of 2002, Airbus had hedged the ad-
vantageous exchange rate of 2000 to 2002 for al-
most the entire order book (Figure 2.30). Using
derivatives trades directly linked to purchase con-
tracts (micro-hedging), the company had hedged
roughly USD 43 billion at the end of 2003 at the
average rate of USD 0.95 to EUR 1. The impact
achieved in 2004 and 2005 was around EUR 2 bil-
lion, which was double the net profit for the year.
The favorable exchange rate conditions must have
helped Airbus to expand its market share. This
was less than 20 percent (as a share of purchase
orders) in 1995 at a rate of USD 1.46 to EUR 1, but
by 2002 the company had achieved a market share

Expiring derivatives enabled EADS to absorb a profit impact of approx. EUR 2 billion in

2004 and 2005

Fig. 2.30: Exchange rate hedging at EADS /Airbus
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4 The rates for forward sales with a term of up to five years are typically close to the current exchange rate.
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of more than 50 percent for the first time ever, at
a rate of USD 0.94 to EUR 1.

In 2003 and 2004 the situation changed: the US
dollar lost more than 30 percent in value against
the euro. When this trend set in, EADS initiated
the cost-cutting program “Route '06.” The target-
ed EUR 1.5 billion in savings will be needed just
to compensate for the euro’s return to a long-term
average rate of around USD 1.16 to EUR 1. EADS’
use of financial derivatives had bought it an ad-
vantage: time in which to react.

euro, and yen - differs from one product to the
next. Adjustments in local market prices as a re-
sult of changes in exchange rates must be taken
into consideration to determine the real impact of
exchange rates.

m Market prices for the company’s own products
are dependent on exchange rates:* A company
may need to adjust the prices of its own products
to a new market price level to maintain market
share (in the event that the local currency falls in
value), or an adjustment may be advantageous be-
cause higher prices can be achieved by adjusting
to an increased market price level.

m Exchange rates are interdependent: Currencies
within closely interlinked economic areas, such as
Denmark and the eurozone, fluctuate less than
those in currency areas with relatively weak trad-
ing relationships. This seems plausible given that
trade makes it possible to even out imbalances
more quickly. This dependence can be determined
via a covariance analysis, and folded into simula-
tions.*

m Accounting on the balance sheet date (translation
exposure): International companies possess both
assets and liabilities in other countries. The value
of both is reported in the local currency, not in the
balance sheet currency of the parent company. If

Bottom line: Companies should take currency
imbalances and exchange rate fluctuations into
account when defining their competitive and lo-
cation strategies, especially in oligopolistic mar-
kets. Hedging purchase contracts with financial
derivatives can help a company make better use of
favorable exchange rate conditions and win time
to adjust to a poorer exchange rate situation.
Financial derivatives, however, do not mitigate the
long-term economic risk that lies in the effective
exposure to exchange rate fluctuations.

exchange rates fluctuate, the balance sheet valua-
tion may change, resulting in book gains or losses.

These interdependencies make it impossible for sim-
ple models to sufficiently explain the impact of ex-
change rate fluctuations on company profits, cash
flow, and market capitalization.” The following ex-
amples examine the dependence of local prices on
the exchange rates causing the effective economic
exposure. This analysis shows that the argument
that exchange rate fluctuations are balanced out by
changes in purchasing power® holds true for some
goods that are traded globally, but not for others.

The dependence of market prices on exchange rates
is one reason why nominal and real currency im-
balances are not identical. Most companies are not
aware of the real imbalance and tend to overestimate
it.”” Determining the actual influence of changes in
exchange rates ex ante is difficult, particularly as the
change in the price level for intermediate and end
products varies (for multiple reasons) depending on
the item. The influence of exchange rate fluctuation
on prices is hard to isolate and tends not to be suffi-

48 Cf. Hau (1999).

49 Cf. also Billio (2002) for simulating time sequences of exchange rates.
50 Cf. Bodnar (2003).

51 Cf., for example, Madura (2003).

52 Cf. Copeland (1996).
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ciently transparent to companies. To exemplify this,
we will analyze the dependence of price levels of se-
lected product groups on the development of ex-
change rates of the euro or the German mark and
the US dollar. Figure 2.31 shows the price indices for
dairy products based on local currencies in Germany
and the US, as well as the exchange rate ratio (in-
dexed).

We can see that the price indices for dairy products
in local currency exhibit relatively little volatility
compared to the exchange rate ratio. There was a sig-
nificant rise in the prices in the US, even though the
US dollar was high vis-a-vis the euro/German mark
during the period under review, so that a relative
drop in US price levels (driven by the exchange rate)
would have been expected.

Figure 2.32 shows the time series adjusted for the
long-term (linear) trends. This shows that the short-

and mid-term differences between price levels in
Germany and the US correlate closely with the ex-
change rate ratio, i.e., prices in local currency are
largely independent of this ratio. This seems plausi-
ble because most dairy products are produced local-
ly. The share of transatlantic trade in domestic con-
sumption on either side of the ocean is very small
due to low value density, perishability, different cus-
tomer preferences, and trade restrictions.”

In the case of dairy products, the exchange rate ef-
fect accounts for 66 percent of absolute fluctuations
(i.e., the short- and mid-term differences) in the price
index for Germany vs. the US if compared on a
US dollar basis. With light fuel oil, by comparison,
only 11 percent of the short- and mid-term absolute
price difference results from exchange rate fluctua-
tions, i.e., the prices in local currency largely track
exchange rate ratios. The impact of exchange rates
on the price difference of spot prices for crude oil is

Prices for local products are barely affected by exchange rate fluctuations

Fig. 2.31: Price index for dairy products in Germany and the US, and exchange rate
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even less, and is virtually zero when it comes to trad-
ing in futures. This yields an almost perfect market
for crude oil of the same quality. The crude oil price
in euros tracks the crude oil price in US dollars (and
vice versa), based on current exchange rates. The ex-
change rate ratios are almost completely reflected in
the nominal price ratios.

Buying crude oil at current market prices in euros
and selling it in US dollars thus entails a much low-
er risk than buying milk (in Europe) in euros and
selling it (in the US) in US dollars. Should the euro
vs. US dollar exchange rate change, the market price
in euros for crude oil would, too. The price of milk in
euros would not change, as the cost base for the pro-
duction of milk is largely euro-based. The company

would therefore have to bear the price difference be-
tween the altered purchasing price in US dollars and
the unchanged sales price in US dollars.

The effective exposure to the US dollar is
low with purchases of crude oil, regardless
of the nominal currency**

The effective exposure for companies is not just de- 1

pendent on the nominal currency in which prelimi-
nary products are bought and end products sold, but
also on price reactions for the goods due to ex-
change rate fluctuations.

If the future structure of revenue and costs is un-
known or cannot be forecast, effective hedging with

Difference in the US dollar price of local products in different currency zones fluctuates with
the exchange rate - so local prices are not impacted by exchange rate fluctuations

Fig. 2.32: Difference in the prices of dairy products in the US and Germany vs.

currency effects
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Source: Global Insight, German Statistical Office, McKinsey analysis

54 Assumption: currency risks are hedged against using financial de-
rivatives for trading in commodity futures (e.g., credit sale, i.e., with
future delivery date and payment).
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financial instruments is impossible. Applying the
principles of the real option theory to the design of
global production networks can help to minimize
risks and maximize expected profits even under
these conditions. Operationally, the uncertainty cre-
ated by exchange rate fluctuations can be countered
via the following measures:*

m Static

o Elimination: Equalization of the effective expo-
sure by adjusting the effective cost and/or sales
footprint

o Transfer: Price adjustment clauses in contracts,
price adjustments, or conclusion of contracts in
another currency®

m Dynamic

0 Production: Temporary relocation of production
and related wage and salary payments, ancillary
wage costs, and indirect costs to a currency zone
with a devalued currency, i.e., with lower prices
for input factors compared to locations in other
currency zones. This kind of relocation can be
achieved relatively easily for simple production
processes with low fixed costs. Hurdles are
higher with increasing capital and know-how in-
tensity.

o Sourcing: Temporary relocation of costs for ma-
terials and services to a currency zone with a de-
valued currency, i.e., where materials prices are
lower compared to locations in other currency
zones. This requires supplier contracts in dif-
ferent currencies, and suppliers with production
in different currency zones.

O Sales: Increased efforts to improve sales in mar-
kets where the value of the currency has appre-
ciated - leveraging the lower prices in local cur-
rency if necessary to increase competitiveness
and thus market share (while passing on part of
the exchange rate advantage to the customer). The
other side of the coin is to raise prices in markets

with devalued currencies (lower product prices in
the currency basket in which costs are incurred),
compensating for the decline in profit margin. A
drop in sales volume (due to higher prices in lo-
cal currency) is typically quite acceptable if the
move can prevent negative profit margins.

o Product selection: Combined use of the three
levers that have already been mentioned by
pushing products with attractive production,
sourcing, and sales structures.

Figure 2.33 shows the key measures that can be used
as part of a global production strategy, together with
their potential impact. Ex-post analysis shows the po-
tential benefit of reactive adjustment to cost and
sales footprint. Assumptions are made in the simu-
lation about the price elasticity of demand for the
end product and the dependence of the market price
on exchange rate relationships. The simulation
roughly models the situation of a European manu-
facturer of higher value auto parts.

Various simulations of the impact of exchange rate
fluctuations on product margins under different as-
sumptions reveal: a far-reaching, dynamic adjust-
ment of the cost and/or revenue structure typically
increases the effective currency exposure. At the
same time, rigorously adjusting the operations and
sales footprint can also raise the expected profits.
Given the high exposure to currency fluctuations,
however, standard deviation of profit increases. A
far-reaching, dynamic adjustment is therefore risky,
particularly if exchange rates fluctuate cyclically.

As a pragmatic solution to this issue and bearing in
mind flexibility costs,” we suggest defining thresholds
for the maximum exposure to each currency. Dynam-

95 Cf. also Boyabatli (2004).

56 Cf. Min (1991): results of a survey looking into the strategies em-
ployed by US companies for sourcing from abroad (incl. payment pat-
terns and flexibility).

57 Cf. Huchzermeier (1996): Simulative approach to determining the
value of real options in product selection (sourcing structure) and in
the choice of a company’s own production locations, taking into ac-
count the interdependencies of exchange rates.
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ic adjustments of the operations and sales footprint
should take place only within these boundaries. This
solution has been implemented in a model described
in Chapter 4. Interestingly, the flexibility required to
achieve a substantial reduction in profit volatility and
increases in expected profit is limited. Shifting 3 to 6
percent of costs in one year is typically sufficient to
reap most of the benefits that can be achieved by a
dynamic adjustment of a company’s footprint.

2.6.3.2 Risks to Intellectual Property

Risks from the violation of industrial property rights
such as patents and brand names increase enormous-
ly with globalization. So does the wrongful dissemi-
nation and use of know-how by business partners,
staff, and third parties.

Companies in developing and newly industrialized
countries exploit the fact that some states are large-
ly unable and unwilling to enforce intellectual prop-
erty rights by manufacturing and marketing prod-
ucts illegally. Imports seized by customs authorities
in other countries cover the entire spectrum - from
DVDs to cell phones, right through to spare parts for
cars (Figure 2.34).

The infringement of industrial property rights is of-
ten even more important in developing and newly in-
dustrialized countries themselves, as the hurdles to
marketing such products are lower. The law and its
enforcement are often inadequate to protect MNCs’
brand names and intellectual property rights. Taking
software as an example, there is a clear negative cor-
relation between prosperity and the frequency with

Companies can largely avoid negative exchange rate effects

Fig. 2.33: Initiatives™ to reduce risks from exchange rate volatility for
products with local production/little dependence of local price on

exchange rate
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Source: McKinsey (ProNet hedging model)
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which industrial property rights are violated (Figure
2.35).

While the infringement of industrial property rights
is a latent risk that companies need to manage ade-
quately, the dissemination of knowledge in the con-
text of globalizing production represents a specific
risk that is more closely associated with internal
company decisions. When setting up a new site, a
company passes on know-how to local staff, suppli-
ers, public authorities, JV partners, and others, all
of whom could misuse it. If trademark rights are vi-
olated, a company not only suffers direct economic
damage as a result of lost sales: its image is also ad-
versely affected if the counterfeit products are of in-
ferior quality.

Initiatives to prevent, identify, and respond to such
problems can help companies minimize the risks re-

sulting from the transfer of knowledge and in-
fringement of industrial property rights. One step
that companies frequently have to take is to apply
for property rights (patent, brand, utility-model
patent, design patent, or copyright) in all relevant
countries so that it is subsequently possible for them
to assert and enforce claims. The corresponding
costs should be taken into account when considering
entering a market or region. Companies should also
be aware, especially when planning to enter a mar-
ket in Southeast Asia or China, that existing indus-
trial property rights are vital to minimize the risks
from abuse but are in no way sufficient by them-
selves.

One possible preventive measure to hinder the
abuse of industrial property rights is the use of coun-
terfeit-proof components and markings (labels, se-
curity strips, security labels, holograms, microtags,

Infringement of industrial property rights is highest with imports from China and Thailand

Fig. 2.34: Confiscation by German customs authorities

Countries of origin
Percent of seizures*

PR China 23.6
Thailand 235
Turkey 10.2

Other Asian

countries :IQ.O

us 8.4

Poland 3.6

Czech

Republic :I 3.6

Other 18.1
countries ’

* In 2004, the German Customs Office seized a total of 8,564 items
** Incl. economic damage
*** Software/hardware, image/sound/data carriers

Industries concerned
Percent of seizures by value of
goods™*

100 % = approx. EUR 145 million

Other

consumer IT/enter-

goods tainment***

Sports

items
Miscellaneous
Textiles (e.g., auto

spares)

Source: German Customs Office (2004), industrial property rights protection, annual report 2003
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etc.). These enable the company’s own staff, cus-
tomers, and customs authorities to identify counter-
feit products quickly. The risk of wrongful knowl-
edge transfer can be reduced by producing critical
components in countries with a high level of protec-
tion, though this does substantially limit the com-
pany’s scope in choosing locations. Another option
is to divide up the manufacture of products. This can
reduce the risk significantly, because none of the
component suppliers or manufacturing service
providers is familiar with or in control of the entire
production process. Appropriate options should be
provided when defining the product architecture.

Regular visits to relevant trade fairs may also help to
identify violations of property rights: this is where
around half of all such infringements in mechanical
engineering and plant construction are detected.

This is because product and brand counterfeiters de-
pend on broad access to the market, and thus fre-
quently exhibit at relevant fairs. A targeted analysis
of the data relating to sales and complaints can alert
companies to competitors who are acting wrongful-
ly. Field sales staff should be made particularly aware
of the potential risks and indications of counterfeit
products in the market, as they are usually the first
to encounter them. Collaborating (even with com-
petitors) in professional associations and with deal-
ers can uncover property rights violations faster. A
strong incentive for this type of cooperation is that
companies involved in illegal activities often coun-
terfeit products belonging to several brands.

One of the most effective reactive measures is the
immediate seizure of counterfeit products. Customs
authorities - particularly in developed countries -

Intellectual property is often poorly protected in LCCs

Fig. 2.35: Technology protection and wage levels
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tend to regard the prosecution of brand and product
piracy as an important task. They will independently
prosecute over violations, too, but reporting suspi-
cions can greatly facilitate the work of customs author-
ities in countries involved in production, transit, and
distribution. A complaint against an importer and
manufacturer in the country of production can pre-
vent the infringement of property rights in the long
term. MNCs should also think about complaints in
countries other than where they are based or where
the infringement occurred, such as the US. This can
also improve the chances of an amicable arrange-
ment with the manufacturer or importer, which often
represents the most profitable solution.

The expansion of the WTO (World Trade Organiza-
tion) is committing an increasing number of states -
including many Asian members - to effectively com-
bat infringements of property rights that originate in
their country. The multilateral TRIPS Agreement
(Agreement on Trade-Related Aspects of Intellectual
Property Rights) specifies minimum standards for
the protection of intellectual property that all WTO
member states have to meet. These minimum stan-
dards comprise legal guidelines and assurance that
proceedings will actually be conducted against viola-
tions of property rights that originate in these coun-
tries. The WTO provides a committee that settles any
disputes relating to the TRIPS Agreement, and impos-
es trade sanctions if the agreement is breached.

Companies should be aware that globalizing pro-
duction and sourcing exacerbates the risks they face
but can also have a mitigating effect. Determining
country-specific cost of capital and limiting curren-
Cy exposure are two pragmatic approaches that can
help incorporate risk into a holistic, quantitative net-
work assessment. Beyond this, companies need to
define concrete action on the most relevant risks.
Risks to intellectual property, for instance, can be at-
tenuated by dividing up production and assigning
orders to several suppliers, as well as by applying
for additional intellectual property rights in relevant
markets.

2.7 Handling Migration -
Transition Financials

When establishing additional production capacity at a
new location abroad, investments and expenses for the
production ramp-up have to be financed exclusively
from the company’s free cash flow or by borrowing -
a step that companies often find hard to take. It is al-
so harder to pledge securities for loans in a foreign
country. Where existing sites are to be closed, the ad-
ditional outlay on machinery and buildings can be
reduced by transferring and selling existing assets.
Especially for companies in Western Europe and
Japan, however, restructuring costs offset such income.
Relocation expenditure may significantly weaken the
economic viability of production network redesign or
make certain parts of it unattractive.

2.7.1 Investments

Investments are capital expenditure for tangible as-
sets (land, buildings, and equipment) and intangi-
ble assets (e.g., patents, software). This expenditure
is capitalized and not directly expensed. This is im-
portant as capital expenditure impacts a company’s
cash flow immediately, while it only affects the P&L
statement via depreciation of the asset value over
time. Both financial perspectives are valid in as-
sessing the attractiveness of different production
network structures (cf. sections 3.2.3 and 3.3).

The static analysis of a company’s economic viabili-
ty takes into account the costs associated with the
use of equipment via depreciation. This perspective
also applies to the P&L statement. In principle, assets
are depreciated over their expected economic life-
time. Exceptions exist in which either accounting
rules or tax laws prescribe depreciation periods that
are significantly different from the expected eco-
nomic lifetime. If this is not the case or the impact
of such tax payments is small, the use of the econom-
ic lifetime concept seems most appropriate for the
purposes of investment analysis.

In contrast, a cash flow analysis considers all cash
income and expenditure associated with ongoing
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Suspicion of Product Piracy: GM
Sues SAIC Subsidiary Chery

At the end of 2003, General Motors (GM) launched
a passenger car in China called the Chevrolet (com-
monly called “Chevy”) Spark. It was a slight modi-
fication of the Daewoo Matiz,* a successful com-
pact car in South Korea since 1998. Six months
earlier, however, the Chinese company Chery (a
subsidiary of SAIC, a GM joint venture partner) pre-
sented an externally similar vehicle at a trade fair:
the Chery QQ (see Figure 2.36). According to GM,
the Chery QQ was largely an imitation of the
Spark: not just the bodywork, but also the optional
features, chassis, and powertrain. Allegedly, a door
of the Chevy Spark would fit into a Chery QQ with-
out any modifications. It was suspected that in-
ternal product data belonging to the joint factory
SAIC-GM-Wuling, which manufactures the Chevro-
let Spark, had been passed on to Chery.

The Chery QQ was an instant success: the earlier
market launch and the lower price compared with
the Spark (the QQ had a price tag of RMB 55,000;
the Spark cost RMB 67,000) meant that it gener-
ated some USD 175 million in revenues by the end
of 2003. Spark sales, on the other hand, were very
sluggish (only 200 or so registrations in 2003).

In 2004, GM tried to resolve the conflict with
Chery in mediation proceedings, conducted via
Chinese authorities. These proceedings came to
nothing and, at the end of 2004, GM initiated a
lawsuit in a Chinese court. The parties reached an
undisclosed settlement a year later.

Bottom line: Distinguishing between infringements
of property rights and the legitimate use of (trans-
ferred) know-how is not always easy. The economic
damage from potential misuse may be very high,
and compensation may not be legally enforceable.

Fig. 2.36: Product comparison - Chevrolet Spark and Chery QQ

Daewoo Matiz/Chevrolet Spark

Manufacturer:
Parent company: GM and SAIC

1998 as Matiz (South Korea),
end of 2003 as Spark (China)

Market launch:

Initial price: RMB 67,000
Sales in China

* 2003 200

* 2004 10,100

* 2005 26,900

« 2006*E 36,800

Chery QQ

Daewoo, South Korea/SAIC-GM-Wuling, China Chery, China

SAIC
Mid-2003 (China)

RMB 55,000

25,200
49,100
115,000
114,400

* Through to the end of Nov; Chery sales do not include successor model QQ6
Source: China Business Info Center, June 20, 2003 (CBIZ.cn), Automotive Resources Asia (2004); China Market News Release 2003 Chevrolet

Germany, Motor Information Service (mid)

58 Daewoo has belonged to GM since 2001.
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business operations. This dynamic perspective can
also be used for assessing the economic attractive-
ness of investment projects (see section A.3.2: Dy-
namic investment analysis techniques). Unlike the
analysis of a site’s profitability, a cash flow-based
analysis provides insights into a project’s impact on
the company’s liquidity and allows comparison of al-
ternative investment opportunities by calculating the
net present value based on the cash flow impact.

The sale of assets that a company no longer needs
for its operations because it is relocating its produc-
tion capacity may help a great deal in financing the
production network redesign. Since the prices of
land and buildings are generally higher in HCCs
than in developing countries, companies can expect
the proceeds from sales to make a major contribution
to financing the new location. Of course, this only
applies if suitable assets are owned at the site being
closed. However, it may be advisable for companies
to exclude the effects of such income (at least in part)
when evaluating location options. The sale of build-
ings and land often raises hidden reserves, the ad-
dition of which is not causally connected to the in-
vestment project that is to be evaluated. As a rule, the
sale could also take place even if no new location
were being planned (e.g., through a sale and lease-
back deal). An evaluation based on the assumption
that all buildings and land are leased often creates a
better basis for comparison.

In accordance with this logic, it is also important to
make sure that equipment that has only partially
been depreciated does not have any influence on fu-
ture investment decisions. Write-offs have no impact
on cash flow. Given that the procurement of new ma-
chinery is already covered in the form of the appro-
priate investment, the dynamic analysis also maps
the economic implications of this.

For a company to make an investment, it requires
liquid funds that have to be generated by ongoing
business activities or raised by loans or capital in-
creases. The restriction of limited liquid funds must
be borne in mind when planning the design of the
production network. Financial planning for the con-

struction of a new production location should not ig-
nore the fact that income from, for example, the sale
of a building no longer required at the old location
is often only received after the expenditure has been
incurred, e.g., for the construction of a new factory,
and that temporary liquidity will therefore be need-
ed. A company’s liquidity becomes of specific con-
cern if its performance in the recent past has been
poor and has weakened its balance sheet and li-
quidity. Managers need to keep in mind that the re-
design of a production network typically requires
significant outlay and only pays off after some years.
It is essential to stay ahead and initiate the neces-
sary adjustment early, from a position of strength.

2.7.2 Cost of Production Ramp-Up

The ramp-up of a new production site requires a va-
riety of one-time expenses. These need to be moni-
tored carefully and often allow for significant savings
if the process is planned well. They are, however, not
the most crucial aspect. The key success factor is
ramp-up speed. Potential losses in production vol-
ume due to a late or slow ramp-up to full production
volume have far greater financial implications.
Reaching full production capacity late can have a
very negative impact on the economic viability of the
production relocation, particularly if products with
a short life cycle are involved. If sites are expected to
have different ramp-up curves, the financial impli-
cations must be included in the location decision.

Ramp-up expenditure typically cannot be capitalized;
it counts as operational expenses, and is accounted
for as costs in the period in which it is incurred. As
such, ramp-up expenditure has an immediate impact
on both the profitability of the business as well as its
liquidity. Other costs result from initial below-ca-
pacity utilization or required duplication of plants.
Many of the additional costs only become apparent
during construction of the facility abroad, and many
companies do not make adequate provision for them
in their costings at the start of the decision process.

Applying experience from other companies also
proves difficult. We found the structure of ramp-up
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expenditure markedly different from one company
to the next. On average, ramp-up costs run to just
over 20 percent of the investment in buildings, plant,
and equipment (Figure 2.37).

The extra expenses connected with the start of pro-
duction are not composed of one dominant block of
costs, but a number of different items:

m Training expenses for new employees, who are
trained either in the home factory or by expatri-
ates at the new production location. The number of
days and the nature of the training required to per-
form a specific process step and avoid any prob-
lems during the start of series production should
be determined based on the employee’s existing
qualifications, the process step involved, and the
location of the factory. Involving equipment sup-
pliers and local training institutions can help to
minimize expenditure on necessary training ini-
tiatives. Even then, a visit by at least a small num-

ber of the workforce to the home or lead factory is
still often regarded as an essential success factor
for production ramp-up.

m Additional inventory may be needed to maintain
service levels, allowing for the downtime of ma-
chinery that is being relocated and possibly longer
transportation time from the new factory to the cus-
tomer. Safety stock has to be built up from scratch,
especially in the case of investments for expansion
at a new location. These investments in inventory
must be considered as expenditure and affect a com-
pany’s liquidity. They also result in costs of tied cap-
ital. Building up bridging inventory often requires
the use of external production capacity or extra
shifts. The costs of products made in this way are
therefore higher, and have a causal link with the
setup of the new location. The higher than normal
production costs typically have to be expensed right
away, as inventory should be valued at the standard
rate (i.e., typically at normal production costs).

Ramp-up costs correspond to roughly 20% of total investments on average

Fig. 2.37: Amount and structure of ramp-up costs
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m Spending on expatriates is country-specific, and
therefore estimated separately for each country. In
the past, large foreign service allowances, addition-
al bonuses, expense allowances, and cash benefits
in kind would be granted specifically for a posting
to China. On average, an expatriate in China would
receive the following payments on top of normal
compensation: roughly 24 percent of the normal
compensation as an expatriation bonus, 14 percent
as personal expense allowances and cash benefits,
and 3 percent additional performance-related bo-
nuses. Added to these are company-paid expenses
for the move and school fees, as well as benefits in
kind, such as accommodation to Western standards
and a company car (often with chauffeur) - in total
often an extra 20 to 50 percent or so of base compen-
sation. Additional costs for an expatriate compared
to a regular employee based in the home country
typically range from USD 80,000 p.a. for a skilled
worker to up to USD 220,000 for a factory manager.
Since 2003, however, multinationals have become
less inclined to make high additional payments
given that the market for international skilled
workers and executives is now broader-based, par-
ticularly in Asia. Even though demand continues
to be very high, there is now a substantial pool of
expatriates who wish to remain in the relevant
countries longer term, as well as a greater willing-
ness on the part of young executives to spend time
abroad, even in developing and newly industrial-
ized countries.

m The costs of transporting and installing existing
plant and equipment typically cannot be capit-
alized, and also have to be accounted for as start-
up costs for the new production location. These
include not only the cost of dismantling prod-
uction machinery and other plant but also the
costs of packaging and loading, transportation, and
transport insurance for the equipment, as well as
the cost of reassembling, commissioning, and
performing acceptance tests for individual ma-
chines. The entire intercontinental relocation of a
machine tool (that roughly fills a 20-foot con-
tainer) can be expected to cost in the region of
USD 22,000.

m The start of series production at a new location al-
so results in direct additional expenses due to
rejects (materials and cost of the company’s own
value added), rework, and extra inspection. Com-
panies also have to take into account approval of
the production line by their own quality manage-
ment departments or by the customer, as well as
function and fatigue tests on the first series-pro-
duced products.

Ramp-up expenses do not sufficiently differ from one
country to the next to have a significant influence
on the choice of new locations. However, an increase
in the start-up expenses above expectations or a sub-
stantial delay in production ramp-up can endanger
the economic viability of a relocation, especially if
the company is targeting a high return on its capital
employed compared to, say, return on sales.

2.7.3 Restructuring Costs

Restructuring measures are part of a management
program to significantly change either the business
segment covered by the company or the way in which
this business is conducted.” Redesign of the pro-
duction network usually falls under this definition.
Reserves can and may have to be created for the cor-
responding expenses, which means these activities
may depress company profits before the redesign is
actually implemented.

Restructuring expenses and the corresponding ini-
tiatives include not just expenditure on reducing the
workforce but also one-off expenses for terminating
or scaling down the operations of individual facto-
ries or entire business units. Expected losses on
sales of businesses can also be included in the pro-
visions.

Typical examples of restructuring expenses are re-
dundancy payments, redevelopment costs, and pen-
alties for the early termination of contracts, as well
as write-offs and losses on the sale of fixed assets.
When including these elements in the calculations

39 Cf. definition according to IAS 37.
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of economic viability, companies should be aware
that only the first group constitutes cash expenditure,
and is therefore relevant to the dynamic analysis.
Figure 2.38 shows the composition of restructuring
expenses for a set of manufacturing companies’ op-
erations that have been closed or downsized in re-
cent years. These restructuring costs are clearly
dominated by redundancy payments for the compa-
ny’s own staff, though the fact that the regional fo-
cal point of the survey lies in Western Europe should
be taken into account.

Redundancy payments are virtually impossible to
quantify in general terms, as the payments differ so
greatly. This is even the case within the same legal
environment, as Figure 2.38 (right-hand graph) shows
using seven examples of restructuring projects in Fran-
ce. The average redundancy payments made to em-
ployees varied between EUR 18,000 and EUR 43,000,

with a mean value of EUR 29,000. This difference is
not because of the employment structure (particu-
larly the average of the employee’s tenure with the
company). The way in which negotiations are con-
ducted with staff representatives also has an influ-
ence in many countries, even if legislation or estab-
lished case law is in place. Companies try to prevent
walkouts using amicable settlements. It is parti-
cularly vital to uphold continuous operations and
maintain constant supplies from the existing plant if
production is to be shifted, but capacity is not yet
sufficient at the new site to take over fully. Customers
will expect continuous supplies even during the
transition phase.

The comparison of legally prescribed or typical re-
dundancy payments in different countries clearly
shows that the level of redundancy payments is a
relevant location-related factor (Figure 2.39). In

Redundancy payments make up by far the largest share of restructuring and plant closure costs

Fig. 2.38: Amount and type of restructuring costs
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Source: McKinsey/PTW (ProNet analysis), company information
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2 Selection Criteria: Assessing Relevant Trends and Indicators

some high-cost countries, the redundancy payments
required are so high that investors cannot pull out on
a long-term basis. This relative inflexibility has a
high price, especially when the possible risks are
considered. For example, the typical redundancy
payment for an employee in Spain with a company
tenure of ten years is ten months’ salary, while
American employees receive, on average, roughly ten
weeks’ income. If the different wage level between
countries is also taken into account, then the var-
iation in the level of redundancy payments can be
as high as a factor of 100. The highest payments
are made in Japan and Germany at approximately
EUR 65,000 and EUR 39,000 respectively, and the
lowest in Russia at a few hundred euros.

In a dynamic investment appraisal, restructuring
costs have a similar effect to ramp-up costs: both fac-

tors hamper change in the network due to expendi-
ture that is incurred from expanding capacity, set-
ting up new locations, reducing capacity, and closing
locations. However, both cost categories represent
one-off expenses and are only pertinent during tran-
sition from the existing structure to the target net-
work structure. They are no longer relevant after that.

This chapter has outlined multiple parameters that
influence location choices. These mostly reflect fea-
tures of countries or regions. We found these pa-
rameters to be the most relevant in typical situations,
basing this assessment on numerous interviews with
managers and a large number of quantitative analy-
ses conducted in the context of case studies and real
location decisions. It is important to remember,

Huge disparities between redundancy payments paid in different countries

Fig. 2.39: Income levels and amount of compensation
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however, that these location-related factors can only
deliver conclusions about the attractiveness of a lo-
cation for production in the context of the products
and manufacturing processes considered. Not all pa-
rameters discussed in this chapter will be relevant
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3 Investments Abroad:
Using the Right
Evaluation Techniques

Summary

When evaluating investments in new production facilities abroad, companies need to select
an approach that best matches their information needs and objectives. The various models
available have very different scopes of analysis, complexity, and performance. Selecting the
right technique is key to capturing the full potential of network reconfiguration and limiting
the complexity of redesign to the level the organization can handle.

Our discussion first focuses on three base models with varying levels of detail. For small and
mid-sized enterprises (SMEs), a simple process of sequentially excluding options may be most
suitable - the knockout model. Portfolio analysis is a particularly useful tool for diversified
groups developing a global site strategy. Corporations with highly integrated manufacturing
structures, on the other hand, may find the strategic location concept more appropriate.

A wide range of methods can be used to evaluate the location options identified, combining
investment analysis techniques, various indicators and perspectives, and IT implementation.
Companies can tailor the approach they take towards evaluating global production sites to
their specific requirements. However, our analysis showed that three elements are crucial.
First, the approach has to be action-oriented. While it needs to function as a tool for determining
the target structure, it should also lead to specific steps towards implementation. Second, it
must cover significant parts of the value chain. Suppliers and customers should typically be
included in the analysis, particularly if materials costs and other upstream value-added stages
account for a vast share of total manufacturing costs. Third, with any technique applied the
ratio of costs to benefits has to be right. Realistically mapping economic and operational condi-
tions can take a great deal of effort and time. The level of detail targeted should be strictly
geared to the additional insights and accuracy a more granular analysis can provide - a focus
that is all too often neglected.



Key questions, Chapter 3

m What are appropriate approaches toward
production site location for an SME, the
board of a diversified corporate group and
the head of a vertically integrated multi-
national company or business unit of such
an MNC?

m How can companies reliably evaluate the
ROI of production sites abroad?

m What aspects should the evaluation take
into account, and what different analyses
and perspectives are required to create suf-
ficient transparency and a solid basis for
decision?

m How relevant are qualitative criteria in se-
lecting production sites?

m How can the long-term cost impact of a lo-
cation decision be evaluated? How can the
ROI of specific relocation initiatives be cal-
culated?

m What calculation methods and other tools
are useful for conducting investment eval-
uations?

m How should ROI analyses be synthesized
and presented to provide top management
with the most effective possible support in
their decision making?
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Weaknesses in strategic planning are a key reason
why companies fail to fully capture the anticipated
potential of network reconfiguration. Savings op-
portunities from factor cost advantages and opera-
tional improvement are often overestimated - not be-
cause the calculations are misguided in themselves,
but because extra costs at the interfaces with other
companies and in-house corporate functions as well
as the migration costs are not factored in adequate-
ly. Decisions are made without sufficient insight in-
to the real implications.

Assessing the economic attractiveness of location
options is not a simple task. A seemingly infinite
number of potentially relevant factors have to be cor-
rectly evaluated and aggregated. This generally re-
quires a sequential approach, moving from a fairly
large number of possible options to a shorter list and
ultimately to the final solution (Figure 3.1). Various
investment analysis techniques are available for de-
termining the ROI and/or cost reduction potential of
every potential initiative.

It is vital to select the right scope of analysis and per-
spective, depending on the purpose of reconfigura-
tion. A focus on direct production costs alone is gen-
erally too narrow. Savings in this arena of 10 to 15
percent are not as attractive as they first appear if
one-off costs for site construction, relocation, and
ramp-up are high. Failure to consider synergies be-
tween locations in the current network - between
production and R&D, for example - and economies
of scale can lead to additional costs that should be in-
cluded in the ROI analysis, at least implicitly. It is al-
so usually not enough just to look at the present value
of net cash flows (NPV') and payback time of indivi-
dual actions. Location decisions have to be viewed
against the backdrop of competition on the market
due to their long-term character. This chapter pres-
ents a number of models and techniques that can be
used for evaluating new locations depending on a
company’s situation.

! Discounted cash flow (DCF) and present value of net cash flows (net
present value: NPV) are used synonymously in this chapter.
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3.1 Basic Models

The best model for a company to use when adjusting
its global footprint is determined primarily by its
present constellation and objectives. These two as-
pects usually indicate how many locations, products,
and processes should be investigated and at what
level of detail (Figure 3.2).

m A simple knockout process can be used to choose
a production location for a clearly defined set of
products or production volume, reducing a given
number of options step by step. The analysis is
mostly limited to the company’s own in-house pro-
duction - interfaces with suppliers, customers, and
other areas of the company are only incorporated
implicitly. The approach is therefore particularly
suitable for SMEs with a small number of locations

and a limited number of interfaces (internally and
with suppliers and customers).

m Portfolio analysis is appropriate for groups and
corporations with a number of different, barely
overlapping business units (BUs). The objective is
prioritization, i.e., to identify those BUs with the
greatest potential for globalization.

m The strategic location concept is an integrated
concept that encompasses multiple products, pro-
duction steps, and locations, taking into account
all relevant parameters and interactions. It allows
optimization of the entire production network from
an overall perspective.

At present, most companies - including relatively
large MNCs - favor the simple knockout process, and

The process for choosing global locations should increasingly narrow down the number of

options analyzed

Fig. 3.1: Scope of analysis and selection process

No. of countries/
regions

No. of products/
processes

Possible selection logic/results

Global preselection of
countries, products, and
manufacturing steps

® Restrict to business units/factories/products/
manufacturing steps with the highest potential

® Restrict to attractive countries

Choice of location and
scope of function at
country level

Local
preselection

Local short
list

Local
site
selection

Decision on
location(s)

Source: McKinsey/PTW (ProNet analysis)

¢ Set the basic network topology (e.g., high-volume
plants for production of parts and close-to-market
assembly locations)

® Determine the target countries with the lowest total
landed costs

® Determine attractive locations within a country
based on minimum requirements

® Restrict to options with the best return on invest-
ment using estimates of land prices, wages, etc.

® Make detailed comparative analysis based on all
relevant factors

® Evaluate factors (e.g., real estate prices) based on
immediately feasible, negotiated values
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require some six months on average to complete it.”
The other two methods can be viewed as an exten-
sion of this conventional approach®, because the de-
cision has to be further detailed on a local level
(cities, municipalities, building plots) in both the
portfolio analysis and integrated approach. This
again requires a sequential method in which - as
with the simple knockout process - the solution
space is narrowed down step by step based on dif-
ferent sets of criteria. Decision makers should be
aware of the advantages and disadvantages of the
different methods. We examine each of them in
greater detail in 3.1.1 - 3.1.3.

3.1.1 The Simple Knockout Process

A new production location is determined by a prag-
matic knockout process: a (usually large) number of

options are evaluated in increasing detail, and grad-
ually reduced by excluding those that prove unat-
tractive (Figure 3.3). Many companies fix the prod-
uct volume and manufacturing technology at the
very beginning. This approach allows the company to
focus quickly on the most appealing options.

A sweeping classification as “attractive” or “unat-
tractive” should be avoided, however. Very different
requirements apply for locations intended to supply
and help open up local markets abroad, as against
solely for exporting to existing markets. Locations
may well be attractive as markets but not for pro-
duction, and vice versa.

Given its simplicity, the knockout process cannot
take into account most of the interdependencies be-
tween locations, products, and production steps. It

The model should be chosen according to the goal

Fig. 3.2: Models for location selection

Primary
addressee

High

Interdependencies:
consideration of the
dependencies between
locations and processes
(e.g., supply relation-
ships, economies of

Strategic location concept
® Holistic view of entire com-
panies/business units

® Multiple locations and
suppliers

CEO/COO of major
company

scale)

process scope

Low

[ -

One/few

Simple knockout process
® One new location
® | argely defined product and

Business unit
manager/SME

Portfolio analysis
® Group perspective

® Prioritization of different
business units

CEO of diversified
group/holding

Many/all

Scope of analysis: number of factories, products, and
manufacturing steps considered in parallel

Source: McKinsey/PTW (ProNet analysis)

2 ProNet survey (Question B.5).
3 Eversheim (1996).
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therefore makes sense to limit its use to a narrow set
of countries, manufacturing steps, and products*
right from the start. Usually the simple knockout
process for the selection of production locations in-
cludes the following steps:

1. Global preselection: The first step is to examine
which countries and regions might be considered for
production based on some minimum requirements.
This review is performed against the backdrop of the
predefined products, production volumes, and pro-
duction steps with their specific capital intensity,
know-how sensitivity, and manufacturing complex-
ity. An option is eliminated if it does not fulfill all
criteria. The criteria should be selected on a compa-
ny-specific basis and also include “soft” (qualitative)

factors.’ Factors such as knowledge intensity of the
production processes may rule out an option from
the outset.

Global preselection should be carried out by experi-
enced decision makers, since estimates often have
to be used for soft criteria such as “sufficient politi-
cal stability” or “required proximity to the market.”
If performed according to these guidelines, prese-
lection can achieve a clear geographic focus,’ great-
ly reducing the cost and complexity of location se-
lection without affecting its quality.

2. Target region/country: Selection of the target re-
gion or country should include an ROI analysis. This
should cover an estimate of the cost position of the

The knockout method can be carried out quickly, but does not cover network synergies

Fig. 3.3: Scope of the knockout method

No. of countries/
regions

No. of products/
processes

Gilobal
preselection

Country

selection

Local

preselection

Local

short list

Local site

selection
Decision on
location(s)

Source: McKinsey/PTW (ProNet analysis)

‘ Advantages

‘ Disadvantages

® Simplicity
® | imited effort required
® Quick realization

® Various evaluation
techniques can be
combined at different
levels

® No guarantee of
correct prioritization

® Synergy losses
between factories

® Higher materials
costs due to lack of
coordination with

Purchasing

® Higher transaction
costs (transportation,
warehouses, customs
duties)

® Synergy losses due
to uncoordinated
choice of manufac-
turing technology

® Suboptimal use of
economies of scale

4 Cf. also Hack (1999).

5 Cf. Zheng (2002); the importance of soft location factors is especially
high at the preselection stage, while the assessment of alternative lo-
cations is more heavily determined by quantitative (hard) factors.

6 Cf. Eversheim (1996), Fig. 9-35.
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products that may be manufactured there, the re-
quired investment, and the migration costs.

This stage may also involve additional selection by
knockout criteria using, for example, maximum
transport time to the relevant markets, or a cap on
average labor costs. The result should be the defini-
tion of one target region with a limited number of al-
ternatives. These then go on to the next stage.

3. Local preselection: Local factors are increasing-
ly used to determine attractive locations in the target
country or target region. These differ to some extent
from the global factors. Criteria such as the attrac-
tiveness of a region for expatriates or transport links
become more important, while others such as
customs duties and taxation that apply to the entire
country take a back seat. The outcome is a number
of options that meet the basic requirements but need
further scrutiny.

4. Local short list: The local short list narrows the
choice down further via quantitative analysis such as
an investment analysis assuming different factor
costs and prices of land, buildings, and equipment.
The objective is to define the three to five best op-
tions. Discussions and negotiations are initiated on
these, with the owners of the land, for instance, al-
lowing more precise assumptions to be folded into
the ROI analysis.

Parallel negotiations are advisable, partly because
of the greater transparency on the costs of the vari-
ous options and their prospects of realization. Com-
panies often confine themselves too early to one
option, harming their negotiating position, since
walking away leads to higher opportunity costs due
to the time lost. This is not such an issue with par-
allel negotiations.

5. Investment proposal and decision: One of the
remaining locations is now selected using a com-
parative ROI analysis. The assumptions used are
based on negotiated, directly implementable figures,
such as the purchase price or rent/lease costs of
buildings and land. Possible selection indicators are

NPV, ROI, or payback time. The decision makers
should be able to compare at least two evaluated
options with an initial scenario (base case or “do
nothing” scenario) before making a binding decision.

The solution space resulting from the previous step
is analyzed and evaluated in greater detail in every
phase of the above process. The relevant parameters
are modified if plans from an earlier phase prove im-
possible or clearly disadvantageous.

It is not unusual for inaccuracies and inconsisten-
cies to creep in during the selection process since
higher-level evaluations use aggregated (and there-
fore approximate) parameters, making an iterative
approach advisable. Hierarchical planning systems’
integrate iteration from the start and provide defined
feedback mechanisms.

The principles of such hierarchical planning also ap-
ply to the choice of location and design of produc-
tion networks. If, for example, there are no ade-
quately equipped industrial buildings in a region at
the budgeted costs, the assumptions in the superor-
dinate plans have to be adjusted accordingly.

The costs or abstract benefits® (usually in the form of
an index value) of the remaining location options are
compared with each other to reach a final conclusion
and select a defined physical location as the new pro-
duction site. The use of non-monetary values (such
as an index) allows the capture of relevant qualita-
tive criteria, but alignment with the ROI analysis
may be difficult. Some methods’ will lead to deci-
sions that fall outside the quantitative framework
that is an obligatory element or even backbone of
the investment approval process in most compan-
ies today. Although the comparison of location op-
tions using indices and utility value generates a
certain transparency on their comparative benefits,
these evaluation methods are therefore ultimately of
limited use. They fail to provide a synthesized, quan-

7 Cf. Drexl (1994).
8 Cf. Eversheim (1996), pp. 9-42 to 9-52.
9 Cf. e.g., Peren (1998), pp. 71 ff.
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tified assessment of economic attractiveness and
ROL

3.1.2 Portfolio Analysis

Portfolio analysis is suitable for prioritizing and as-
sessing the attractiveness of location options for dif-
ferent business segments. It is particularly suitable
for diversified groups to evaluate the potential of net-
work reconfiguration and to set objectives for the bus-
iness units (Figure 3.4). The selection process for the
prioritized business segments and the evaluation
methods used may vary (cf. also sections 3.2 and 3.4).

Portfolio analysis is divided up into three phases:

1. Segment production activities and define the
evaluation criteria: Segmentation should be based
on the least interdependent characteristic. If, for ex-
ample, product lines are manufactured largely inde-
pendently of one another, production activities should
be segmented by product line. If the locations oper-

ate largely independently of one another and have
only a limited number of logistical connections, the
analysis should be conducted per location.

2. Evaluate the segments: The second step involves
assessing the optimization potential of the defined
segments, i.e., the absolute and relative value of re-
locating the activities in question. This makes use
of investment analysis methods (comparative cost
analysis - relative and absolute, NPV/ROI), other
suitable techniques (such as cost-benefit analysis
based on an index), or a combination of both.

3. Compare and define action needs: Figure 3.5 is
a comparative analysis of all a company’s segments
(defined here as production facilities). In this case,
the greatest need for action would be in the top right-
hand quadrant of the matrix, particularly for plants
represented by a large orange circle, since this
stands for a negative profit contribution accompa-
nied by high relocation potential (long-term cost re-
duction potential and NPV).

Portfolio analysis is the CEO’s prioritization tool

Fig. 3.4: Scope of portfolio analysis

No. of products/
processes

No. of countries/
regions

Global
preselection

Country
selection

Local
preselection

Local short list

Local site
selection

Decision on
location(s)

Source: McKinsey/PTW (ProNet analysis)

‘ Advantages

‘ Disadvantages

® Synergy losses
between factories

® Analysis of the entire
company

® Application of the
same evaluation
methods for all BUs

® Relatively simple

® Helps organization
to focus on biggest
opportunities

® Higher materials
costs due to lack of
coordination with
Purchasing

® Higher transaction
costs (transportation,
warehouses, customs
duties)

® Synergy losses due
to uncoordinated
choice of manufac-
turing technology

® Suboptimal use of
economies of scale
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Assessing the optimization potential from global
production by location, product, or business unit pro-
vides a valuable decision-making basis for top man-
agement to prioritize forthcoming activities.

Classifying business segments - by production fa-
cility, in the example - is useful in multiple ways.
The diagram maps the four main dimensions of the
analysis:

m The size of the circles shows the absolute NPV of
amove. This ensures that larger business segments
with a greater impact on overall profitability are
given more attention.

m The color represents the current profitability of the
business segment. Business segments with a neg-
ative return on investment are colored orange. This
signals problematic areas in a group where opti-

mization of the location structure can contribute to
a turnaround.

m The horizontal position of the business segments
shows the long-term effect of a redesign of the lo-
cation structure. In the present case, the savings
in operating expenses for materials, manufactur-
ing, and logistics are used as an indicator.

m The vertical position describes the (short-term) at-
tractiveness of the action. This takes into account
the savings from relocating production, as well as
implementation expenditure (both expenses for
the new location and any restructuring of existing
sites). There is a certain correlation between the
long-term effect (measured as total landed costs)
and short-term attractiveness (measured as NPV).
However, the more a company has to spend on
investments and one-off expenses when changing

Portfolio analysis identifies the business segments where reconfiguration can deliver the

highest potential

Fig. 3.5: Portfolio analysis of production processes
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its location structure for individual business
segments, the less significant this correlation
becomes.

3.1.3 Strategic Location Concept

In designing entire production networks, it is not as
easy to limit the scope of analysis as when selecting
largely stand-alone production locations. Normally
the detailed planning for every factory also has an
impact on other parts of the production network. The
interactions between different stages of production,
products, and corporate functions are high, particu-
larly with complex series-produced products - auto-
mobiles and machinery, for example. Failure to con-
sider these dependencies can lead to a significant
increase in inventory, customs duties, transportation
costs, and insufficient capture of economies of scale
and synergies between functions and product seg-
ments (Figure 3.6).

The following interactions should be considered in
integrated production structures:

m The analysis has to include the entire manufac-
turing value chain to be able to capture the sup-
ply relationships between the individual manu-
facturing steps and the shared fixed costs, e.g., for
production lines, in sufficient detail.

m The materials flows between locations have to be
captured to be able to accurately determine the
transaction costs, e.g., transport costs, inventory
costs, customs duties, and economies of scale.

m Interactions between locations on issues of manu-
facturing technology and/or product design and
variants have to be taken into account to be able to
define production technology and processes that
are aligned with the location characteristics such
as labor costs and qualifications. Related costs and
one-off expenses have to be allocated correctly
within the network.

m Finally, the lead time, service level restrictions,
and demand volatility have to be captured to de-
termine constraints for the location selection with-

An integrated approach can only be usefully applied in the context of a major transformation

program

Fig. 3.6: Scope of the integrated approach

No. of products/
processes

No. of countries/
regions

‘ Advantages

‘ Disadvantages

Global
preselection

® Integrated analysis of
many products,
manufacturing steps,

® Relatively complex
modeling and
evaluation required

gé)lggttgn and (potential) * Could overstrain
locations company’s financial/
Local ® Synergies fully tapped human resources
preselection ® All transaction costs and ch_gr)ge
taken into account capabilities

Local

short list

Local site

selection
Decision on
location(s)

Source: McKinsey/PTW (ProNet analysis)

® Integrated globalization
strategy for production
and purchasing
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in the network. One reason is because the relia-
bility and flexibility of supply chains have to sat-
isfy constantly increasing requirements. Another
is because advancing standardization and platform
building are opening up ever greater economies of
scale in upstream manufacturing.

The integrated analysis of several value-added stages
provides an important decision-making tool in de-
ciding on the vertical integration of each location and
how to minimize risks.

In addition to the knockout criteria described in the
previous section, all these interactions have to be in-
corporated into the decision-making process. Failing
to do this risks only partially capturing the potential.
The developing network may demonstrate consider-
able inefficiencies, particularly at the interfaces be-

tween new and existing locations and corporate func-
tions. Planned savings may be wholly or partially
swallowed by higher logistics and overhead costs, cus-
toms duties, negative economies of scale, and un-
tapped cross-functional/cross-production synergies.

When building complex global networks, companies
therefore need a strategic location concept that can
be applied within the sequential selection process
(Figure 3.7). This complements conventional loca-
tion planning in two ways: It ensures that not only
countries and regions, but also the scope of the prod-
ucts and manufacturing steps analyzed are succes-
sively narrowed down - starting out from a portfolio
analysis where the entire production scope is exam-
ined for relocation potential. It also ensures that in-
teractions between existing sites are adequately in-
corporated.

The strategic location concept is the key element in an integrated approach

Fig. 3.7: Integrated approach and importance of the strategic location concept
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Companies should consider the spectrum of
different products when selecting locations

and take into account interactions between

sites

The manufacturing steps of suppliers who define
critical product features are also regarded as a com-
ponent of the production network. They therefore
need to be included in the analysis, regardless of the
actual geographic flexibility of the existing suppliers
(initially). Often this flexibility can be created by co-
ordinating the choice of location with the supplier
or by building up new suppliers at the target loca-
tion. This interaction has to be driven by the pur-
chasing department: another good reason to ensure
itis intensely involved. But even if supplier locations
do not shift, the changes in logistics costs and deliv-
ery times are relevant to the efficiency of the total
system and should be factored into decisions on the
company’s own locations.

The network-wide analysis can also be used as an
opportunity to optimize the level of vertical inte-
gration and possibly adjust it (temporarily or per-
manently). The company’s own core competencies
may play a role, as well as ideas on how to minimize
restructuring costs at existing locations, or bridge
the period required to build up suppliers via tempo-
rary insourcing. Outsourcing internationally may be
the most appropriate option if a company lacks the
resources or scale to build its own production
abroad.

Key elements of a strategic location concept are the
economically optimum target structure and a mi-
gration plan with the most important implementa-
tion steps. This may include expanding an existing
factory (in the target region if available) and/or the
setup of a new one. Actions for individual locations
are then derived from this master plan. This is accom-
panied by a shift in organizational accountability for
larger corporations. If overall production network op-
timization is driven by the COO or the corporate de-
velopment department, planning for the individual
location may be assigned to a dedicated project team

under the future plant manager or - for existing lo-
cations - may be handled within the regional or-
ganization.

Much higher savings can be achieved via integrat-
ed analysis than by isolated consideration of indi-
vidual production steps. This particularly applies to
multi-stage manufacturing value chains and a com-
plex location structure (characterized by a high
share of supplies for a manufacturing location from
other plants and know-how-intensive manufacturing
processes and technology). The high level of complex-
ity of such networks calls for special tools (e.g.,
computerized optimization models) to achieve max-
imum effectiveness. This sophistication is highly
demanding and is the main disadvantage of the in-
tegrated approach. It can be extremely costly to de-
velop and continuously monitor complex strategies,
policies, and controlling systems. Business systems
optimized in line with theoretical assumptions may
also prove not to be robust in reality - and are there-
fore neither more effective nor efficient than exist-
ing systems. Against this backdrop, an integrated
approach is only advisable in the context of funda-
mental redesign of the production network, with
highly integrated production structures. Manage-
ment should also pay close attention to ensure that
the hidden costs of complexity of a global produc-
tion network are adequately reflected and that
sufficient experience and talent are available to im-
plement such a strategy.

The strategic location concept outlined here is dis-
cussed in greater depth in Chapter 4. Since the ini-
tial and the last two phases of the approach (see
Figures 3.6 and 3.7) correspond to a large extent to
the conventional approach, we focus on the exten-
sion - the integrated evaluation of process and loca-
tion factors on a country level - in greater detail there.

3.2 Dimensions of the Analysis

One can look at investment opportunities from dif-
ferent perspectives. Assessing the return using a
short-term focus of only three years is one possibil-
ity; a longer time horizon of 10 or even 30 years is
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another. Both perspectives are valid. Which is most
suitable depends on the investment and investor.

The economic attractiveness of an investment op-
portunity can be assessed by a wide range of crite-
ria using different analytical perspectives (see Table
3.1). A company should choose a set of indicators
and dimensions depending on its specific circum-
stances and objectives. It is however advisable to
largely stick to the same metrics - at least for compar-
able types of investment. This allows management to
familiarize itself with the approach and indicators,
enabling better comparison of different investment
proposals. Table 3.1 shows nine of the most relevant
dimensions that should be defined when compiling
an investment proposal.

3.2.1 Narrow Versus Extended Functional
Scope

In analyzing production locations, the narrowest
scope is a focus on direct operating costs, i.e., the
cost of labor and machinery. This inevitably leads to
a distorted result, as it does not include a large share
of costs, such as materials costs. The costs incurred
at interfaces with other functions, such as R&D, may
be relevant enough to be taken into account. Inter-
dependence with some, such as finance, may be
minuscule. Those functions should be excluded (or
relegated to a more general category).

Synergies and economies of scope between produc-
tion and development are typically relevant, espe-
cially in innovative, fast-moving industries. They can
be included by defining an opportunity cost rate in-
curred by all potential locations at which none of the
relevant functions are co-located with manufactur-
ing processes (i.e., where no synergies can be tapped
as a result). In other cases, dependence may be so
great that selected manufacturing steps or products
have to be produced at locations with R&D depart-
ments. This must then be taken into account as a
constraint in the network design. The enhancing ef-
fect of local knowledge clusters on staff effectiveness
can be another relevant fact to consider. So should
synergies with other companies, if these are signif-

icant (they may, for example, enable suppliers to pro-
duce in larger batch sizes, and therefore at lower cost).

The inclusion of improvement potential at existing
locations also extends the analysis scope. Folding an
optimized configuration of existing locations into the
evaluation of options is best practice. Obviously as-
sumptions on future productivity and improvement
potential at the existing site need to be realistic: the
program that would be required to achieve these im-
provements must be clearly defined. The expendi-
ture needed to implement the program and leaner
production processes" must also be considered (cf.
section 7.3). Streamlining existing locations can in-
fluence the timing and sequencing of relocation
steps. Early improvements are beneficial even if pro-
duction still ultimately has to be shifted as restruc-
turing costs fall (cf. section 4.1.5).

3.2.2 Tactical Versus Strategic Choice of
Location

The decision to set up or close production locations
is always strategic. A long-term international com-
mitment has considerable implications for the com-
pany and generally requires substantial expenditure.
Closures likewise entail significant expense and im-
pact corporate performance.

The allocation of products and mid-term capacity
planning for sites, in contrast, is of a tactical nature.
The criteria considered here are largely separate
from those relevant to the strategic choice of loca-
tion: free capacity and directly applicable product
and process know-how play a much greater role.

Tactical and strategic location planning can
deliver conflicting results

Decision makers should be aware of the latent con-
flict between tactical and strategic location planning.
While strategic planning aims at long-term orienta-
tion to the lowest costs (materials, manufacturing,
and logistics costs), a tactical planning perspective

10 See, e.g., Drew (2004) for the concept of lean manufacturing.
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Table 3.1: Dimensions of an ROl analysis

Dimension Values
Scope along functions | Non-production functions Production in a broader sense
B Sales/distribution B Production capacity per product per factory
B Finance B Transport/inventory management
H R&D management B Procurement planning (in collaboration
.. with purchasing)
Planning horizons Tactical Strategic
B Capacity adjustments W Opening/closure of locations
| Time horizon: > 1 year and < 3 years W Target value: present value of net inflows
Time perspective and | Static/single-period Dynamic/several periods
corresponding financial| B More long-term, steady-state conditions | m Development over time
indicator M Target value: costs or profit B Target value: present value of net inflows
Scope of analysis Single-stage Multi-stage
B One manufacturing step B Integrated analysis of several manufacturing
B Decoupled view of several manufacturing steps
steps B Higher complexity due to interdependencies,
e.g., inventory
B Mapping of dependencies, e.g., using bills of
materials
Type of analysis Qualitative Quantitative
® Nominally or ordinally scaled character- | B Metrically scaled attributes, e.g., sales,
istics", e.g., “good” infrastructure production volumes
B Knockout criteria, analysis of locations M Landed cost analysis, NPV calculation of
along strengths and weaknesses redesign of network configuration
Granularity Macro-environment Micro-environment
B Analysis of groups of issues/summary W Analysis/evaluation based on detailed
indicators individual factors
W Example: high political stability W Example: costs per effective hour worked
Uncertainty Deterministic/certainty Stochastic/risk
B Parameters are regarded as certain W Parameters are subject to uncertainty
Problem-solving Exact Heuristic
precision B The solution definitely represents the B The solution only represents the global
global optimum optimum by chance
Problem-solving Simulation Optimization
method B Result specified W Determination of the result by optimizing the
B Achievement of target value(s) target value(s) using an algorithm
B Extension via stochastic choice of profit
parameters'2

Source: McKinsey/PTW (ProNet analysis)
11 Cf. Hartung (1999), pp. 10 ff.

12 Cf. Domschke (1998), p. 7.
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is very different. Much of the costs are regarded as
fixed, such as for existing equipment and staff. The
stronger orientation towards marginal cost logic is
not misconceived for short-term optimization but
may potentially conflict with longer-term objectives.

3.2.3 Static Versus Dynamic Analysis

Static methods are based on the assumption of con-
stant parameter values, such as sales volumes or fac-
tor costs. They consider a “steady-state” condition.
Forecasts for a specific point in time are often used
to gear the method to the future. The forecast pa-
rameter values are considered to represent an aver-
age for the entire period of time within the scope of
the analysis. Time differences between events - be-
tween the erection of a hall and the start-up of pro-
duction, for example (corresponding to the time dif-
ference between outflows and inflows of funds) - are
largely disregarded.

Dynamic analysis makes it possible to include
changes in operational and economic parameters
over time, such as:

m Discontinuous cash flows, e.g., due to invest-
ments/divestments

m Discontinuous cash flows and profit contributions
due to one-off expenditure, e.g., for restructuring,
and extraordinary income, e.g., from selling assets
at more than book value

m Changes in factor costs, market volumes, market
requirements, e.g., delivery times, and product
characteristics, e.g., value density, over time.

The most suitable financial indicators for a static
analysis are cost or profit (and the related quotients)”.
If dynamic analysis is used, it is more appropriate to
switch to a cash-flow-oriented perspective and to ap-
ply corresponding investment analysis techniques.

A static and thus more long-term view is more ap-
propriate in mature, steadily developing industries.
A dynamic view based on NPV calculation is essen-

tial when assessing investments in highly volatile
markets."

Detailed, long-term planning of the location
structure only makes sense in a relatively
stable environment

Companies often use combined techniques to per-
form sophisticated analyses of the financial implica-
tions of foreign investments.” A long-term cost com-
parison technique can deliver information about the
attainable cost position of selected products, while
dynamic analysis of the cash flow effects serves as
the basis for calculating the NPV and payback time
of a specific project. The use of different techniques
is useful particularly where these build on the same
base data. Different methods may be helpful both
during the evaluation process, e.g., for preselecting
options based on a simpler technique, and the final
evaluation, e.g., using a cost comparison, payback,
and NPV analysis, all in parallel.

3.2.4 Single-Stage Versus Multi-Stage
Supply Chain

The focus on only one manufacturing step, such as
the assembly of a component, greatly simplifies the
evaluation of a location, but also leads to inaccura-
cies in evaluating total network costs.

A one-stage manufacturing process is easy to model
and makes homogeneous demands on the produc-
tion location. Delivery relationships between pro-
duction locations do not need mapping. Delivery
times and service levels can be calculated easily, as-
suming sufficient availability of intermediate prod-
ucts and raw materials.

Analyzing location options for just one manufactur-
ing step in the supply chain is only worthwhile if in-
teractions within the network are very low and the
step accounts for a high share of the end product’s

13 Cf. Fig. 3.1 and Perridon (1999).
14 Cf. Mintzberg (1999), particularly pp. 396 ff.
15 Cf. Thommen (1998), p. 551.
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total value added. This applies to the manufacture of
simple garments, for instance, but not the assembly
of automotive components. Particularly when customs
duties, transportation, and inventory costs are in the
same order of magnitude as the value added of the
manufacturing step, it is essential to perform an
analysis along several steps. Considering the multi-
stage nature of the supply chain can minimize the
transaction costs between the manufacturing steps.

3.2.5 Qualitative Versus Quantitative
Evaluation

Quantitative techniques for assessing location op-
tions range from simple cost comparison analyses to
complex NPV calculations and the comprehensive
analysis of total landed costs across multiple mar-
kets and production steps.

Transparent separation of quantitative and
qualitative factors is essential

Qualitative analysis uses criteria that cannot be meas-
ured on a metric scale - corruption and crime levels,
for example - and which are therefore hard to trans-
late into economic terms. To incorporate qualitative
factors into an investment analysis, companies can con-
sider methods that help to quantify these soft factors®,
such as political stability - but this is no easy matter.

Including qualitative criteria in the quantitative
analysis means converting them into metrically or
ordinally scaled attributes in a meaningful way. This
can be done for the criterion “political and econom-
ic stability,” for example, by defining a country-spe-
cific cost of capital rate that reflects the specific in-
vestment risk. This risk can be approximated by
making a historical analysis of the default risks of
investments in unstable countries. The results are
then used as the basis for determining an increase
in the internal rate of return (IRR) required to com-
pensate for the higher default risk.

It is crucial that the relevant quantitative and quan-
tifiable factors are clearly delineated from those that

are not quantifiable, and thus cannot be included in
the resulting indicator, such as the ROL. It is impor-
tant to provide decision makers with sufficient trans-
parency on the scope of analysis the indicator value
comprises. This is paramount to reading the infor-
mation correctly and drawing the appropriate con-
clusions.

Qualitative evaluation criteria can be considered in
the decision-making process analysis in three other
ways:

m Using checklists: Minimum or fixed require-
ments are laid down for a number of criteria. Coun-
tries, regions, or cities that do not fulfill a criteri-
on are excluded as candidates.

m Generating indices or utility values: A metric
interpretation of the nominally or ordinally scaled
factors is required to do this. The (weighted) aver-
age of different attribute rankings for each factor
is aggregated in an index.

m Making comparisons with a requirements pro-
file: The gaps between current and target status
are aggregated into an index for each location.

Figure 3.8 gives an overview of typical checklist tech-
niques for selecting locations via knockout criteria.
The insights they offer are clearly very limited. They
do not provide any firm basis for estimating the suit-
ability of a location or the economic attractiveness of
an investment there. Purely qualitative methods
should therefore only be used for preselection. De-
tailed analysis should then be used for a sufficient
number of options to ensure that all the potentially
attractive configurations are examined.

3.2.6 Deterministic Versus Stochastic
Perspective

A deterministic view posits that the assumptions are
certain to materialize. Location decisions however
often require a long-term perspective and thus entail

6 Cf., e.g., Harding (1988), p. 24 ff.
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a certain degree of uncertainty when it comes to the
assessment of input factors and market conditions.

Stochastic parameters can be used to explicitly con-
sider risk. Capturing them in a quantitative analysis
and incorporating likelihood distributions in the ROI,
however, is a very complex matter. For the purposes
of selecting production locations, most companies
should confine themselves to analyzing several (de-
terministic) scenarios with varying input factor val-
ues. Often more general conclusions can be drawn
on this basis, including an approximate assessment
of the most relevant risks.

3.2.7 Simulation Versus Optimization

Problem-solving techniques are enablers. They have
significant impact on the scope of the analysis: the

more powerful the enabling techniques, the broader
and more comprehensive the scope of analysis can be.
The problem-solving technique selected can there-
fore have significant impact on the type and content
of options discussed. It can even influence the ulti-
mate proposal - the location concept itself.

When a simulation technique is used, the output
values, e.g., production volumes per product and lo-
cation, are actually specified, and only the target in-
dicator value, e.g., production costs, is calculated.
The solution is improved by performing a compara-
tive analysis, i.e., changing the output values and cal-
culating the target indicator value for these scenar-
ios. The global optimum, i.e., best possible solution,
basically remains unknown. Defining the scenarios
correctly is therefore of great importance, as they all
represent potential solutions being considered for

Simple knockout processes are generally only suitable for preselection

Fig. 3.8: Simple methods of location selection - examples

Example 1

Example 2

“Mathematics for location decisions” “Decision support for SMEs”

Lower Upper Country rating
Criteria limit  limit Criteria Weighting*E D C B A
® Distance from the customer (km) 0 1,529 | |* Political and economic
® Monthly income in manufacturing ind. 1,674 4,250 stability
(EUR) ® Infrastructure within country
* Hourly labor costs in important industries . b e Currency situation an
Hourly lab tsini rtant industri 8.9 28.2 C ituati d
(EUR) exchange rates Enter how far fulfilled by
® Productivity (EUR p.a.) 20,121 115,235 | | ® Inflation rate alternatives (like school
® Corporation tax (%) 12.5 40 | | ® Personnel costs grades) from A=“Very
* Distance from highway (km) 0 1,529 | |* Employee qualifications and good” to E = “Poor”
e Distance from international airport (km) 0 1,529 work ethic ) -
* Employee availability Multiply weighting by
e Crime (indexed) 15  26.4 | |* Real estate prices (con- fulfilment. Next, total
o C ion (i 42 9.7 struction/leasing costs) fulfiliment levels per
orruption (indexed) : : alternative, and total the
® Electricity price (EUR per KWh) 0.037  0.097 | |* Energy costs weightings. Then divide
* Gas price (EUR) 5.73 10.44 | |® Environmental requirements | gach sum for the
* Distance from suppliers (km) o 0148 011,222 * ;:f@leagljgaework and legal ?r:terna_ti\;ﬁs by t_rlw_ﬁ sum of
® Share of employees in - 5 e weightings. The
production (o/po) v * Foreign trade regulations, lower the arithmetical
* Gross value added in manuf. by purchasing 71 28214 | cRustoms duties, borders ;/ﬁ’ﬂus Ct>tf an alterft\attlr\:e,
power ed tape, administrative e better it meets the
* Unemployment rate within 30 km radius (%) 1.15  29.2 efficiency o requirements
* Employment rate within 30 km radius (%) 0.0034 0.2522 ||*® rroflt transfer conditions,
¢ Growth opportunities 2 40 || Laxt:es law/trade uni
* Birth rate (per 1,000 inhabitants) 4.1 17511, O?Nr?ér:r:\i’p grfc;ﬂ‘rlgg/s
- o 1
: !Economlc development aid (indexed) 3 guarantees

Source: Based on Jacob (2006)

* 1 =“Not so important” to 3 = “Very important”
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evaluation. Scenario definition can therefore be a
highly controversial subject in network reconfigu-
ration projects.

Output values do not need to be defined if an opti-
mization algorithm is used. You only have to deter-
mine the input parameter values and constraints. In
practice, these can be derived from a sound fact base,
and management can easily check their plausibility.
Applying an optimization approach requires the fol-
lowing elements: the target function (which for prac-
tical purposes is similar to the formula for calculat-
ing the target indicator value), boundary conditions
(e.g., that deliveries have to match predefined sales
volumes per country), and the input parameter val-
ues typically defined and mapped in a formal process
model (such as labor costs).

A variety of operations research methods are avail-
able to implement optimization models.” Optimiza-
tion methods have great advantages, particularly for
dealing with complex planning tasks. Defining the
output values manually - as required when using a
simulation approach - can be very difficult, time con-
suming, and often encourages adherence to the sta-
tus quo. Optimization models can therefore be of
great benefit to the organization when preparing for
and making complex decisions. The initial effort of
setting them up and learning how to extract the ben-
efits typically pays off.

3.3 Specific Tools and Analysis
Methods

Various tools and methods are available for support-
ing the location selection process. While simple
schemes can be appropriate for preselecting sites,
detailed guidelines and the support of special soft-
ware packages may be needed for the quantitative
analysis of a larger production network. This section
describes some tools and methods relevant when se-
lecting production locations abroad. The list is by no
means exhaustive, and some are only used in com-
bination with other techniques. The combination
needs to be defined depending on the scope and com-
plexity of the analysis and various characteristics of

the planning issue to be resolved. Examples of the
latter are the type of boundary constraints and na-
ture of the input factors (such as the number of pa-
rameters for which values need to be modeled).

3.3.1 Investment Analysis

Various analysis methods are suitable for assessing
the financial attractiveness of location options, in-
cluding static and dynamic techniques. The appen-
dix contains a detailed description of these different
methods and explains when they are applicable.

This section discusses five general points that need
attention when performing investment analyses to
ensure viable results:

m Choose an appropriate target indicator

m Ensure consistency with P&L standards and cash
flow statements

m Define the costs/outputs, expenditure/income,
and outflows/inflows considered in the location de-
cision

m Ensure clear presentation of results
m Select indicators familiar to management.

1. Choice of target indicator: Which investment
analysis method is most suitable in a specific case?
Management with a long-term focus might be most
interested in a comparison of total project costs over
a time period of ten years or more. A management
team facing cash constraints would be more short-
term oriented and likely request a cash flow analy-
sis that is part of the overall investment proposal.
Functional responsibilities also play a role. The HR
manager is probably most interested in the impact
of production network redesign on staff require-
ments and labor costs per site, whereas the pro-
curement manager will want to know the impact on
suppliers.

17.¢f., e.g., Domschke (1998).
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All these information requirements can be met by
defining adequate indicators and calculating their
values for redesign scenarios. Some of these indica-
tors will be more suitable for a holistic assessment
than others, but all are valid.

When using an optimization technique, however, one
indicator must be defined as the target indicator. Oth-
er parameters can be used to define boundary con-
straints, but they will be of a different nature. While
boundary conditions define minimum requirements,
the target indicator is the parameter around which
the network design is optimized. One example is to-
tal landed costs. The target indicator has to fulfill two
main requirements:

m Appropriately reflect the company’s strategic ob-
jective. This applies both to the type of indicator
(whether costs, revenues, profits, net cash flow,
etc.) and the scope for which it is defined. The ter-
minal asset value, for example, should generally

not be included as a cash inflow in the NPV (as the
target indicator) if the site is to remain a going con-
cern beyond the period of analysis. If this is the as-
sumption, it is more appropriate to use an NPV as
target indicator that includes an infinite series of
expected net cash inflows from the plant.

m Accommodate decision makers’ multidimensional
objectives. To do this, companies use various fi-
nancial indicators (such as costs, NPV, or cash flow
impact), broadening their scope to incorporate oth-
er factors. The opportunity costs of lost orders can
be applied to evaluate the service level, for example.
A country-specific cost of capital rate can take into
account a country’s political risks. The target indi-
cator will then also reflect these criteria.

2. Consistency with P&L and cash flow statements:
Investment analysis techniques build on different el-
ements of a company’s P&L or cash flow statement.
Investment analyses have to adhere strictly to one

Comparative cost analysis versus NPV

Fig. 3.9: Methods of financial analysis

Outflows Liquid funds Inflows
Cash and primary deposits Ap-
Re- [Cash X L ) Receipt of I pro-
pay- | spend as basis for liquidity planning liquid funds | pria-
mts.” 1 tion*
Capital | - Receiv- Net assets + Receivables|
expend ables Basis of dynamic NPV — Liabilities
' Exp e;é;iﬂ':,'ges calculation extended 'Zirsogg_
! and liquidity planning Proceeds !sals**
Expenses Income
Cost-neutral | Direct Ove.rall P&L Output-
Non- |Extra- | costs Basis for the P&L based | Extra- | Non-
oper- jordi- | statement Jordi-  |oper-
ating | nary nary jating
Product Revenues
profitability

Basis for evalu-
ating products and
operating units***

* Outflow: repayment of debt or withdrawal of equity/profits. Inflows: borrowing or increase in capital contributions
** Pure exchange of assets, e.g., via the sale of fixed assets at book value. Disposals above /below book value lead to an overlap with the performance
parameters, e.g., by earning extraordinary income
*** Imputed costs and revenues may occur for a variety of reasons, e.g., to bridge differences between accounting standards (e.g., depreciation of
assets over legally defined depreciation periods), and actual economies (e.g., depreciation of assets dependent on actual use/wear)

Source: McKinsey/PTW (ProNet analysis) based on Perridon (1999), p. 7
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level of the financial accounting scheme (Figure 3.9).
If, for example, an NPV analysis is performed based
on cash flow effects, non-cash charges need to be dis-
regarded, such as write-offs or book gains from reval-
uation."”

3. Definition of the scope of analysis: Decisions on
what elements of costs/outputs, expenditure/in-
come, and outflows/inflows to include in the invest-
ment analysis are often no simple matter. While the
costs of physical relocation entail cash outflows and
can be directly allocated to the individual initiative,
the costs of production start-up and opportunity costs
of the relocation often cannot be allocated unequiv-
ocally (Figure 3.10). Also, only a certain share of this
expenditure has a direct impact on cash flow. Which
elements should be included in the target indicator
and (as a result) in assessment of the ROI needs care-
ful consideration.

4. Transparent evaluation and presentation: The
importance of making the components and structure
of the financial analyses transparent for decision
makers is often underestimated. Production network
design has a complex impact on other company func-
tions. These interactions cannot be fully quantified

or mapped and evaluated as an integrated whole. It
is therefore essential for decision makers to under-
stand the exact scope of the analysis and the range
of factors the target indicator represents. The quali-
tative and quantitative factors that cannot be in-
cluded in the investment analysis should be clearly
indicated (cost impact of network redesign on the
R&D department, perhaps). Management should al-
so be supplied with background data for checking
the plausibility of key assumptions, such as labor
cost rates per location.

5. Relevant indicators from a management per-
spective: Decision makers’ preferred indicators vary
when assessing an investment (Figure 3.11). Most
senior managers consider a fairly large set of indi-
cators before making a decision. The less clear the
advantages of the project, the more indicators tend
to be required. A striking factor here is that payback
period is considered more relevant as an indicator
than NPV, as the former implicitly also makes a state-
ment on the risk of the initiative.

The impact of location decisions on a company’s finan-
cial performance can be substantial: accurate projec-
tions are vital. Relevant financial indicators include

The ROI analysis should take into account all relocation expenses incurred due to relocation

Fig. 3.10: One-off expenditure when relocating production

Scope of allocation

o Typical share of

total one-off
expenditure

Cost of physical
removal

® Dismantling
machines

® Transportation

* Reinstallation

® Travel costs

Opportunity costs of
relocation

® Capacity loss during
machine transfer

® Additional
management

capacity, etc.

Source: McKinsey/PTW (ProNet analysis)

18 Cf. also Coenenberg (1997), p. 38.
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the effects on capital expenditure, income, EBITA,
and cash flow. Impact on the cost and profitability of
key products/product lines also needs to be transpar-
ent. Particularly important is usually the financial
impact of production network redesign over time, for
the typical time periods - usually calendar years and
quarters - used by the financial community. Any caus-
es of major change in the value of key indicators
(such as lower labor costs, one-off expenses, hikes
or cuts in logistics costs) should be transparent.

3.3.2 Decision Support Systems

The evaluation of production network configurations
becomes a complex task when the scope of analysis
is broad. Simplification entails lower accuracy. Mas-
tering this complexity is therefore a key success fac-
tor in integrated strategic location planning.

Decision support systems offer a potential solution.
Suitable IT systems allow the quantitative analysis of
complex networks with a uniform approach. This
makes them the logical successor to simple man-
agement tools such as cost accounting or SWOT
analysis. However, these IT-based management tools
are not yet universally applied. The following sec-
tions explain the use of decision support systems for
choosing production locations and outline recent
trends. Despite the rapid progress in operations re-
search methods, there are still considerable obsta-
cles to their use.

3.3.2.1 Operations Research Methods
A large number of operations research techniques

for location selection have existed since the 1970s.”
With a few exceptions however they are not yet wide-

Payback time is the most important indicator for decision makers when making location

decisions

Fig. 3.11: Indicators for evaluating location options

Unimportant Important
1 2 3 4 5
: t Successful
Payback time 3_7[1 40 globalizers
! O Followers
NPV 37 X 40

Product profitability/ROS

Production volume

t
:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Transportation costs i
|
|
|
:2

Il Difference: more
important for
successful
globalizers

Technological complexity 5 [_] Difference: more
. . . 0 [ important for
Delivery time requirements 3.3 ¢ 3.3 followers
| |
3.0k 33 |
| |
Quality requirements 2.8 : E] 3.6
i
Share of labor costs 3[— 3.5
| |
Position in product life cycle 2.6 E- 3.31
| | |
Start-up risks i 2.8l i 28 E
Frequency of changes to 213 3.3 |

specifications

Question A9: “What indicators does your company use to decide which products to move to another location?”

Source: McKinsey/PTW (ProNet analysis)

19 Cf. Vidal (1997) and Bhutta (2004).
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ly used in practice.” This is largely due to two weak-
nesses:”

m Lack of realism: Academic approaches do not suf-
ficiently take into account parameters that are
highly relevant in practice, such as the impact of
the number of variants, customs duties, delivery
time restrictions, and safety stock.

m Process and output are not well presented: Most
of the academic literature gives no tangible illus-
trations of the process models, assumptions, and
results in its presentation of optimization meth-
ods. Often, no use is made of the common man-
agement tools for communicating complex issues
and solutions. Most publications address opti-
mization methods on a more theoretical or con-
ceptual basis (e.g., solution algorithms), and only
a few papers describe practical applications that
offer proven value.

The approaches of the 1970s and early 1980s were
too simple, partly due to the limited technical capa-
bilities at that time - business issues could not be
represented realistically. However, some companies
began investigating quantitative optimization meth-
ods for location planning.” Approaches emerged in
the mid 1980s that were still very circumscribed”
given the magnitude of the issue (the number of lo-
cations, products, and manufacturing steps). Greater
efforts were made to apply these models to more
complex structures* and cross-company production
networks beginning in the 1990s. They are becom-
ing increasingly realistic, taking into account factors
such as customs duties and fixed costs.

However, most approaches and relevant parameters
still have considerable gaps. They do not consider
expenditure for training, production start-up, or fac-
tory closures, for example. Only a few approaches®
use detailed process models with realistic factor in-
put volumes and include the specific complexity of
manufacturing processes (such as requirements on
staff education standards).

3.3.2.2 New Capabilities Enable the Use of Decision
Support Tools

More recently, decision support systems have been
gaining in importance in many areas of strategic,
tactical, and operational management. A key reason
is the increased complexity of business processes.
Another important factor is greater data availabi-
lity.

Better data availability is increasing the use
of computer-aided systems in the strategic
decision-making process

Thirty years ago the purchasing behavior of retail
customers was mainly assessed based on surveys
and experience. Little data was readily available and
collected on an ongoing basis. Nowadays plenty of
data is gathered at various points in the supply chain
- directly at the point of sale, for instance (by record-
ing details of the merchandise purchased at the
checkout, etc.).

Such data allows strategic insights such as the price
elasticity of demand, which can now be assessed
based on sound empirical data. Many factors previ-
ously regarded as soft can now be incorporated in
quantitative analyses. IT systems in operations make

20 Cf Cohen (1998).

21 Cf. Vos (1996): Beschreibung und Kritik von Ansdtzen (Schwerpunkt
Operations Research); Translation: Description and critique of ap-
proaches (focus: Operations Research): (1) The prevailing academic
approaches are too theoretical, and practitioners cannot under-
stand/implement them. (2) Factors of influence with proven practi-
cal relevance are ignored, since they cannot be integrated into the es-
tablished models.

22 Cf. Breitman (1987): This describes the development of a decision
support system that goes back to a 1973 initiative of General Motors.

23 (Cf., e.g., Haug (1992): Model with one manufacturing step, one end
product, and two periods.

24 Cf. Arntzen (1995): Application of a hybrid integers model in several
projects for Digital Equipment Corporation (DEC). Cf. also Kirka (1995):
application of a linear dynamic multi-product model with several
resources for one SME.

25 Cf. Paquet (2003): Dynamic optimization model based on a detailed
production process model selecting production locations in the US.
The approach contains new, pioneering elements but not the specific
factors of international location choices.
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it possible to capture machine and other operating
data that can provide quantitative backing for tacti-
cal and strategic decisions.

Structured modeling of the entire produc-
tion chain allows more exact evaluation of
cost drivers and complexity

To put such a wide range of information to use re-
quires a robust structure and rigorous parameter def-
initions. A model of the company’s (or BU’s) busi-
ness processes can be an enabler, allowing the
deployment of a decision support systems. This re-
quires recording, parameterizing and mapping the
business process structure in a formal model. Such
models are not limited to strategic planning. Very
similar models are used for decision support systems
in tactical production planning (i.e., scheduling the
individual assembly steps and completing materials
and personnel requirements planning). Materials re-
quirements planning based on bills of materials is
another widely used application.

3.3.2.3 How to Decide which Technique to Use

The growing use of operations research methods,
particularly optimization methods, for choosing lo-
cations is not just because these systems are now
more widely available: The complexity of location
planning has also spiraled. The greater complexity
has two main drivers:

m The growing number of relevant factors influ-
encing the choice of location increases the com-
plexity of evaluation and is a direct consequence
of globalization. Companies are acting in a more
heterogeneous environment when they expand ac-
tivities beyond their own borders. Differences in
factor costs, productivity, and transaction costs are
considerable and have to be carefully analyzed be-
fore a decision is made.

m Increasing fragmentation of the value chain:
Companies in industrialized countries - especial-
ly large manufacturers - have increasingly been
focusing on ever smaller sections of the produc-

tion chain. This trend became apparent in the
1980s and 1990s, and is still continuing. Special-
ization of production facilities has also grown. The
number of cross-factory and cross-company inter-
faces has dramatically increased as a result, ratch-
eting up the complexity of location choices.

Methods based purely on manual scenario planning
and the use of simulation techniques have their lim-
its. Preparation and analysis of the scenarios is often
too complex. Too many scenarios would have to be
prepared to ensure comprehensive assessment of the
options available. This frequently becomes evident
when completely new constellations emerge towards
the end of a project phase that are superior to those
already examined. The shift in direction and detailed
analysis of these new scenarios often causes con-
siderable project delays - though this is the lesser
evil compared with implementing a poor solution for
lack of time or patience. Mathematical modeling is
more effective in dealing with complex network op-
timization problems. Framing the business issue as
a mathematical model enables the use of commercial
optimization software to solve it.” This approach
avoids lengthy software programming while still al-
lowing a degree of tailoring that most software pack-
ages for strategic supply chain management do not
cater for.

The problem-solving method of choice depends on
the specific network structure, the type of input para-
meters, and the precision required. With determin-
istic parameters, you can use linear programming
and mixed integer programming. Mathematical meth-
ods often fail in practice when the parameters are
stochastic. Even if theoretically possible, stochastic
parameters increase the complexity of the model and
the computing time required so dramatically that
they are not viable for practical analyses.

3.3.3 Sensitivity Analyses

Sensitivity analyses show how changes in the values
of key input parameters will affect financial per-

26 Cf., e.g., ILOG (2005), Aksen (1998), Lustig (2001).
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formance and ROI (e.g., the profit impact of a 10 per-
cent change in key input parameter values).

Standard scenario analysis can be used for sensitiv-
ity analyses, but its applicability is limited. Evaluat-
ing the impact of a large number of factors using
manual scenario preparation is very laborious. When
automated, this analysis technique can be more pow-
erful for calculating the sensitivity of the target in-
dicator to changes in the values of input parameters.

When linear or hybrid integer optimization methods
are used, the influence of individual factors can be
examined by calculating the shadow costs. These
represent the change in the target indicator value if
the input parameters are marginally altered.

Leading companies are also increasingly using meth-
ods that evaluate goal conflicts quantitatively. Assess-
ing the costs of achieving one additional percentage
point of service level can be useful, for example, in
deciding on an appropriate target value for this in-
dicator. As an example, a production footprint bal-
anced across multiple currency zones will reduce
the risk of currency fluctuations. It is interesting for
management to understand how a reduction in cur-
rency risks impacts total costs. Such an analysis pro-
vides transparency and helps management make
sensible trade-off decisions that strike the balance
between conflicting goals (e.g., achieving the lowest
costs and minimizing risk).

3.3.4 Central Guidelines and Templates

Central corporate finance departments should pro-
pose guidelines and templates for assessing invest-
ments. These can help managers structure the analy-
ses effectively and make it easier for decision makers
to understand the investment proposal.

In practice, guidelines on the scope of analysis and
approach are often too broad. In contrast, guidelines
on the formal approval process and the departments
to be involved may well be very detailed. This blurs
the meaning of the financial indicators and assess-
ment results, making the decisions harder.

To give an example: Customs duties are often buried
in the manufacturing costs category. However, cus-
toms duties can vary hugely depending on the choice
of location. If this is the case, it is important to item-
ize them separately. This provides management with
a better picture of the actual manufacturing costs ex
works, and draws attention to the customs duties is-
sue should related costs be high. These costs can of-
ten be influenced by (for example) changing the cus-
toms classification of parts via design modifications.
This may offer great optimization potential - and
managers’ attention is simply never drawn to the
fact. Central guidelines can help overcome these
deficits. These are usually cross-functional topics.
Proactive steering can prevent each function only fo-
cusing on its area of responsibility - an inherent
trend in any organization.

Top management should also deliberately encourage
the organization to consider uncomfortable issues,
such as developing location-specific manufacturing
technology and processes. This is generally not a key
concern of the R&D or quality management de-
partments: They are more interested in continuing
to use proven and reliable (if more expensive) tech-
nology. Appropriate guidelines help to force the
issue.

3.4 Survey Results and Case Studies

We conducted a survey with more than 50 compa-
nies and examined 15 real-life location decisions in
detail. The following section summarizes our main
findings, after which we discuss six case studies in
greater detail.

3.4.1 How Companies Prepare Investment
Decisions

The quantitative assessment of ROI is a central ele-
ment in the decision-making process across all the
companies we surveyed. An investment decision was
never taken solely based on qualitative criteria in
any of the cases we examined, though the quantita-
tive analysis may be supplemented by qualitative el-
ements. Holding companies generally formalize the
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investment analysis more, and define the evaluation
technique to be used. They usually choose an NPV
technique, used in conjunction with simple methods
of risk assessment. At SMEs, a simple investment
analysis with a relatively narrow scope is often the
only instrument used. The input parameter values
used in the analysis, such as the investment volume
or start-up costs, are mostly determined by simple
auxiliary calculations or just estimated.

Surprisingly, both large corporations and SMEs very
frequently use the modified NPV technique (com-
paring differences in outflows against a base sce-
nario) to evaluate streamlining investments. This is
common even with investments for expanding sales
(rather than just cost-cutting): The costs of scenarios
with identical sales volume assumptions are com-
pared and used to determine the most suitable loca-
tion structure. Overall, the majority of companies we
surveyed apply relatively simple tools and process-
es and a relatively narrow focus of analysis (Figure
3.12). Decision-making in this field does not appear

to be very sophisticated compared to other corporate
capabilities and processes.

Conventional approaches to location
selection pay insufficient attention to
interdependencies. The consequences
are often unexpectedly high costs and
operational difficulties

Only around one in four use standardized methods
to choose locations or evaluate investments abroad.
And only about 20 percent consider four or more po-
tential locations in the selection process. One-third
of companies perform an ROI analysis for just one
location - they do not make any systematic exami-
nation of possible alternatives. Only around ten per-
cent consult intensively with their suppliers during
the decision-making process: Two thirds do not con-
sult them at all. This pragmatism may partly be be-
cause network reconfiguration is a relatively rare
event for most corporations. As a result, they neg-
lect to build up special skills in this arena.

Most companies take a very pragmatic approach

Fig. 3.12: Method and scope of analysis for selecting locations

Percent

Number of locations considered
No. of responses

46
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(11 ©
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Number

Use of standardized tools or
processes for selecting locations

Question C7: “Does your company use a standardized tool or process to evaluate the attractiveness of potential production locations?” (based on 52 interviews)
Question G3: “How many countries are typically considered as potential new production locations?“ (based on 27 interviews)

Source: McKinsey/PTW (ProNet analysis) (ProNet survey)




| 126

3 Investments Abroad: Using the Right Evaluation Techniques

This background reveals why the results of network
redesign are so often unsatisfactory (cf. section 1.4
for the results of specific industry sectors).

3.4.2 Case Studies

The following case studies describe six different ap-
proaches and evaluation techniques used by compa-
nies we analyzed. The cases are sanitized and dis-
close no company-specific information. The examples
each represent only one (generally the key) step in
the overall selection process (Figure 3.13). The focus
here is on selecting production locations at the level
of continents or countries. However, the same methods
can often be employed in the preceding and succeed-
ing stages, too. Chapter 6 goes beyond the econom-
ic assessment of the investment that is the subject

of this chapter to address the topics of local site se-
lection and production ramp-up.

Case Study 1:
Country Preselection

A highly diversified European mechanical engineer-
ing group with annual revenues of approximately
EUR 2 billion and 21 production locations is review-
ing its location structure and wants to ensure the
use of uniform standards. Corporate management
wishes to limit exposure to country-specific risks,
and has developed a perspective on the minimum
level of political and social stability required to con-
sider countries potential production locations. In the
first step of the selection process, a standardized ma-
trix for preselecting countries based on qualitative

The relevance of the different parameters changes depending on level of analysis

Fig. 3.13: Scope of analysis and relevance of input parameters

=
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Local short list
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Local site
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Decision on
location(s)

Source: McKinsey/PTW (ProNet analysis)
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Most relevant parameters

® Political stability/access

® Geographic position/transportation costs and times

® Minimum requirements concerning the market,
infrastructure, or costs

® Labor costs and other factor costs

® Size and growth of market, customer requirements

® Logistics costs (incl. customs duties)

® Taxes and subsidies

® Availability of skilled workers and know-how

® Local labor costs, staff availability, and qualifications
® Geographic position and transport links

® Local labor costs, staff availability, and qualifications
® Prices of land and buildings
® Availability of subsidies

¢ (Detailed comparative analysis based on all
relevant factors)
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criteria is used throughout the group as a result.
These two criteria are:

m Political stability: Threat to operating processes
and the value of the investment from war, social
unrest, international sanctions, corruption, and
other crime, as well as political intervention.

m Economic stability: Threat to operating process-
es and the value of the investment from hyper-
inflation, loss of purchasing power or declining
attractiveness of the local market.

A corporate department classifies the countries cen-
trally using an evaluation matrix (Figure 3.14). Uni-
form evaluation standards are used for the entire com-
pany, ensuring that the group’s risk preferences have
already been included when the investment decision
is processed. This rating has several implications.

A category “E” rating, for example, excludes the pos-
sibility of all in-house production activities in the
country. A “C” or less on economic stability means
that only exportable goods will be produced in the
country, as the grade indicates insufficient confi-
dence in continuous local demand.

The rating also determines the cost of capital rate to
be used in the investment analysis. The use of higher
cost of capital rates to value investments in countries
with less political or economic stability assumes a
higher risk of default.

The concept of incorporating qualitative paramet-
ers in the form of a location-specific imputed rate of
return can be extended to other factors. This will
also cover the expected loss of capital associated
with increased external risks. Macroeconomic in-
dicators and survey results can be used for classifi-

Preselection by knockout criteria can also be used to determine the cost of capital rate

Fig. 3.14: Simple matrix for country preselection - classification of suitability

for production processes
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cation, limiting the effort needed to collect primary
data.

Bottom line: Uniform standards for evaluating coun-
try-specific investment risks can be applied using a
simple matrix for preselection and setting country-
specific cost of capital rates.

Case Study 2:
Reviewing Global Location Structure

A North American manufacturer of industrial ma-
chinery and vehicles with revenues of over USD 20
billion currently operates around 70 factories. Of
these, around 30 are primarily concerned with clo-
se-to-market assembly of end products. The other
locations produce parts and components. The de-
gree of vertical integration is relatively high and
the total value-added share of the OEM is around
40 percent (compared with automotive OEMs, for
example, where the figure is typically around 25 per-
cent).

The company wishes to supply markets more cost-
efficiently based on a systematic review of its global
location structure. To do this, it needs to determine
the most suitable continental regions for a defined
scope of production. It decides to use static compar-
ative cost analysis.

The analysis focuses on the product assembly sites
close to markets and a limited share of parts and
components production. These are under direct con-
trol, and management is willing to consider and rap-
idly implement changes. The redesign remit also
includes changes in manufacturing technology and
processes in these plants. Suppliers’ sites and the
majority of parts and components production are not
considered. The analysis leaves out a large share of
the network, so there is a risk that higher costs will
be incurred at the interfaces, and the economic im-
pact of relocation will be diminished right from the
start. Delivery times and service levels are general-
ly to be kept at the current levels, though opportu-
nities to relax them will also be considered.

The cost elements in the scope of analysis are:

m Variable costs of production, particularly labor
costs

m Fixed costs of production, e.g., administration costs
per factory

m Logistics costs (transport costs, inventory in tran-
sit, and safety inventory)

m Customs duties.

These elements are aggregated to total landed costs -
the target indicator representing the efficiency of a
network configuration. The project team used a sim-
ple spreadsheet analysis to compare a large number
of possible location structures using the target indi-
cator for comparison. Scenarios represent different
environmental conditions that determine the values
for input parameters such as market demand, labor
costs, etc. Each individual scenario has to be defined,
entered manually, and analyzed separately. Out of
the six scenarios, the one with the lowest costs is
then examined in greater detail and refined.

The detailed scenario analysis includes a sensitivity
analysis for a few key input parameters, e.g., ex-
change rates of some low-wage country currencies
against the US dollar. A calculation is made of the rel-
ative impact of changes to these parameters on total
landed costs. An index value for qualitative criteria,
such as political risks, is also generated for each net-
work configuration. This provides management with
additional information and a different perspective
on the characteristics of the different network setups.

The process puts several viable strategic options up
for decision - various structures with assigned pro-
duction volumes, indicating the cost savings they
would capture. So it is certainly practicable. Howev-
er, this example also illustrates the limits of manual
approaches. Although the scope of analysis was re-
stricted to the assembly plants, the number of possib-
le location/product combinations is barely manage-
able. As aresult, some of the underlying assumptions
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had to be overly simplified. The cost structure, for in-
stance, is detailed only for entire product lines, not
for individual production steps and products, and the
geography is confined to continental regions (such as
Western Europe), without considering specific coun-
tries, states, or provinces.

The result of this location selection process there-
fore requires further detailing before it can be im-
plemented.

Bottom line: The approach features advanced ele-
ments, such as a sensitivity analysis. Products, pro-
cess, and locations characteristics and know-how
were only considered on a high level. The strategic
plan that resulted was not sufficiently concrete for
direct implementation. But it provided direction-
al guidance and a sense for the size of the opportu-
nity.

Case Study 3:
Selecting Production Facilities for Specific
Products

A North American manufacturer of medical products
with a turnover of more than USD 1 billion per annum
wants to determine the potential savings from optimiz-
ing its location structure at the level of individual prod-
ucts and plants. A team analyzes scenarios that vary
the allocation of production volumes to existing and
potential sites using a static comparative cost analysis.
A spreadsheet-based approach is chosen to compare
total landed costs for the different scenarios.

The following elements are incorporated in the indi-
cator ‘total landed costs’

m Direct manufacturing costs (assuming the same
manufacturing process and labor and capital pro-
ductivity)

m Customs duties, transport costs, and inventory in
transit (but excluding safety inventory)

m Materials costs including the change in this cost
factor depending on the location selection and pro-

curement strategies (based on the cost structure
of the parts and components).

The evaluation is partially automated. An algorithm
implemented in a simple decision-support tool as-
signs production volumes and transportation auto-
matically after relevant markets and potential sites
have been selected. This enables the project team to
analyze location configurations faster and ensures
more accurate results, particularly for transportation
and manufacturing costs.

Bottom line: This approach allows faster analysis
than with purely manual scenario planning. Howev-
er, it does not include the fixed costs incurred at
every location (e.g., from providing machines for a
specific manufacturing step). Another drawback is
that it only details in-house production in multiple
discrete production steps. Outsourced production is
not modeled at this level of granularity. Also, the ap-
proach does not adequately map all the network ef-
fects and interdependencies. Overall, however, the
approach allows fairly precise evaluation of concrete
options.

Case Study 4:
Analyzing the Value of an Optimized
Location Setup

A European conglomerate with a focus on mechani-
cal engineering and revenues of over EUR 2 billion
p-a. aims to optimize its location structure. It has al-
ready preselected countries with acceptable condi-
tions. It now plans to assess each of its BUs to reveal
the potential of network reconfiguration.

As is often the case with highly diversified companies,
both the number of products or product segments
and the number of (legacy) production locations is
high. This makes the analysis too complex - it would
be better to include fewer products and locations in
the analysis. The resources and capabilities required
to handle the complexity become too high, particu-
larly if management is only asking for prioritization
of the opportunity.
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The pragmatic analytical logic shown in Figure 3.15
allows a rough-cut evaluation with limited effort. The
approach is applied uniformly to all business units
to focus the actual redesign effort that follows on the
BUs with the highest potential.

The approach takes a dynamic perspective, but makes
shortcuts. The calculation of operating cost reduc-
tions assumes that production will be completely re-
located in one step (and not gradually ramped up
over time). As a result, only a ballpark estimate is
made, using the value that will only be reached once
the relocation is complete. The additional cash out-
flows that accompany the redesign (additional in-
vestments and one-off expenses) are also merely ap-
proximated. Interactions between the BUs and the
impact of different manufacturing technologies are

not explicitly included. Using these assumptions, the
NPV of relocating each BU’s production can be cal-
culated with a simplified formula that assumes an
extraordinary cash outflow at the beginning of the
relocation effort and then constant net savings.

Bottom line: This method is useful as an element in
the strategic location planning of diversified groups.
It allows quick analysis of the BUs. The analysis can
then be further detailed within the same framework
using the same indicator - NPV - yielding consistent
and comparable results. A downside of the approach
is that it neglects the interdependencies between the
products and plants of different BUs. The method
should therefore only be used if both vertical and
horizontal interdependencies between the produc-
tion of different BUs are limited.

Many elements have to be taken into account to make reliable estimates of the NPV of

production relocation projects

Fig. 3.15: Diagram of a dynamic investment analysis
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Case Study 5:
Allocating Products to Existing Plants

A North American white goods manufacturer with
revenues of over USD 10 billion p.a. and around 40
production locations worldwide wants to identify the
optimum production location for a defined product
volume. The location will pursue both volume and
cost goals, i.e., expansion and streamlining invest-
ments are equally possible.

Several scenarios are analyzed that differ by the al-
location of products to locations and also take possi-
ble capacity adjustments into account. The current
distribution of production volume to existing facto-
ries is defined in two base cases with different total
volumes. This ensures that consistent underlying as-
sumptions on demand volume will be applied to the
base case and alternative scenarios, even when sim-
ulating investments to expand overall production.

Modified NPV is the most appropriate technique in this
constellation. The options are evaluated over ten years
based on NPV, without factoring in the infinite value
or possible residual values of investments. The meth-
od is implemented in a spreadsheet calculation and al-
lows the aggregation of individual product allocations
into overall scenarios. The downside: It does not explic-
itly include interdependencies between products.

Bottom line: The technique delivers granular, prac-
ticable results. Capacity per product, location, and
year are all analyzed, so the initiatives can be di-
rectly implemented and incorporated in central in-
vestment, sourcing, and production planning as well
as site planning. A weakness is the lack of guide-
lines to automatically calculate one-off expenses and
net investments - these have to be determined by
the user instead.

Case Study 6:
Setting up One New Factory

A production facility belonging to a corporate group
with around 240 employees is run operationally as
amore or less autonomous, mid-sized enterprise. Be-

cause of high cost pressure on the company’s techno-
logically mature products, they wish to move produc-
tion to a location with lower labor costs. They decide
to use a dynamic ROI analysis to create transparen-
cy on the financial implications of a move and pro-
vide a framework for evaluating different location
options.

The method they choose is a dynamic investment
analysis based on outflows or outflow differences.
This is used to compare three alternative options
with the base case - a typical approach. The struc-
ture of the calculation for each scenario is simple
and pragmatic (Figure 3.16). Input factors are most-
ly estimated directly or worked out using simple aux-
iliary calculations. The analysis is largely focused on
the costs of the facility’s own value added. Interfaces
with other business units and functions are not eval-
uated, while interfaces with suppliers and customers
are only considered for their impact on transporta-
tion costs. Other knock-on effects such as inventory
implications are not included.

Bottom line: This kind of simple investment analysis
may be helpful if the scope being examined is very
limited. The danger is higher costs than expected at
the interfaces because the analysis does not cover
network effects.

Production network redesign is increasingly emerg-
ing as a key method of sustainably improving com-
petitiveness. It is vital that companies are familiar
with the most appropriate approaches, analysis tech-
niques, and tools to develop and implement an ef-
fective globalization strategy.

However, existing approaches only partially fulfill
the criteria for making strategic choices that we have
highlighted in this chapter. Many have a vital flaw:
They fail to adequately consider network effects -
the interdependencies between products and plants.
Chapter 4 describes a new approach: The ProNet
network design approach (supported by a tailored
optimization model as a decision-support tool) is par-
ticularly suited to major corporations with highly in-
tegrated production network structures.
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Fig. 3.16: Real-life example: pragmatic investment evaluation for production relocation
(EUR millions p.a.)
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Machinery and plant -0.9|1 -1.7] -0.2 -2.8
Proceeds from old factor 1.5 15 16.5
Training of new staff -2.6| -2.4| -0.9 -5.9
Subcontracted production/support -0.6] -0.6] -0.3 -1.5
Severance payments -1.1 -21] -2.3] -1.3 -6.8
Bonus/retention payments 24| -1.6] -1.0 -5.0
Machine transfer -0.4| -0.2 -0.6
Project costs/provision -0.9] -15 -2.4
-14.4| -16.7|] -1.6] 21.3] 8.0] 8.1 8.1 8.1 8.1 8.0 37.1
-14.4| -15.0] -1.3| 15.6] 5.3] 4.8] 4.3] 39| 35| 31 9.9
Number of employees on annual
average
Factory A Skilled workers 270 180| 100 0 0 0 0 0 0 0
White-collar workers 65 45 30 0 0 0 0 0 0 0
Factory B Skilled workers 50| 200| 320 320| 320 320 320| 320 320| 320
White-collar workers 20 70 75 75 75 75 75 75 75 75
Assumptions (costs per employee in EUR 000 in 2004) Assumptions (costs per employee in EUR ’000)
Labor costs location A Skilled worker 30 Bonuses location A Skilled worker 6
Growth rate 3% p.a. White-collar w. 36 White-collar w. 12
Labor costs location B Skilled worker 6 Compensation payments | Skilled worker 20
Growth rate 10% p.a. White-collar w. 12 White-collar w. 22

Source: Company information, McKinsey/PTW (ProNet analysis)

Building a Global Business
in Ten Years -

Investment Decisions at
Deutsche Post World Net

With revenues of EUR 60.545 billion and 520,000
employees (2006), Deutsche Post World Net
(DPWN) is the largest logistics company world-
wide. Under the brand names Deutsche Post and
DHL, the company offers just about every possible
logistics service - from delivering letters to ship-
ping goods by container. DPWN has followed an
aggressive strategy of internationalization since
the mid 1990s. Today, some 60 percent of revenues

are generated outside Germany, with an upward
trend.

Production locations are the primary hubs for
logistics companies, sorting centers, depots, and
warehouses where letters, packages, express ship-
ments, and pallets are processed and directed. In
recent years, DPWN decided to make a number of
large-scale investments, including building air lo-
gistics centers in Leipzig, Germany, Hong Kong,
and Wilmington, Ohio. The company follows a cen-
tral policy when making investment decisions,
ensuring consistent evaluation across corporate
divisions and projects (Figure 3.17).
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Fig. 3.17: Investment planning and decision-making process at Deutsche Post AG

SCHEMATIC

DPWN Corporate Board (and possibly Supervisory Board) |

Investment budget: Determines total
budget and assigns corresponding
strategic priorities and profit targets

30% for
general
use

70% for projects with
proven value creation
potential

< EUR 25
million
Corporate Investment
Committee

<EUR 10
Regional management ~ Million
and BU boards

Business units and local management

® Regional management and project teams

® Boards of the BUs Mail, Express, Logistics, and Financial Services

Source: Deutsche Post AG (2005)

Creating Transparency - Use of
Investment Proposals Templates

DPWN essentially uses NPV to assess planned in-
vestments. It values savings as positive cash flow
differences when making investments to stream-
line its operations. These figures are calculated
only for the duration of the anticipated project; in-
finite values are not generally taken into account.
All future expenditure that becomes binding due
to investment decisions, e.g., long-term rental
agreements, is capitalized. This is performed us-
ing the marginal interest rate on borrowings,
which is lower than the rate (weighted average
cost of capital - WACC) used to discount earnings
and savings. This approach ensures the consistent
valuation of purchase and rental options, while at
the same time using a conservative calculation
technique (in line with commercial prudence).

DPWN develops a pessimistic, neutral (most prob-
able), and optimistic evaluation of the competitive

landscape for each investment project. This prof-
itability analysis is structured in three categories:
project costs, revenue impact, and cost savings.
Each category is further differentiated: within re-
venue impact, for example, expected impact on
volume and on price are itemized separately. A
spreadsheet calculation assesses profitability and
makes sure that the guidelines are applied con-
sistently throughout the Group.

Making Decisions - Committees and
Processes

The board determines the total funds available for
investment and their distribution among the busi-
ness units top-down. The business units are re-
quired to invest 70 percent of their allotted funds
in specific projects and to present these projects
to the relevant committees.

Investment projects are prepared by the business
units. Certain criteria may also require that these
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proposals are cleared with the central units Pur-
chasing, Real Estate, IT, or Finance/Leasing. This
procedure ensures that the expertise of these op-
erational departments flows into the decision, and

identifies synergies among the plans of different
BUs. Having central committees review the pro-
posals also ensures that the projects support
DPWN’s strategic objectives (Figure 3.18).

Fig. 3.18: Board-level committees at Deutsche Post AG

Board of Management committees

/Investments and Procurement ) /Mergers & Acquisitions (since 1996)\
* Corporate Board members: ¢ Corporate Board members:
— Express -CEO
— Logistics -CFO
—CFO * Central department heads:
— Corp. Services — Corporate Strategy
* Central department heads: — Finance
— Controlling —Law
\_ — Purchasing ) \_ J

Source: Deutsche Post AG (2005)

Making Decisions on Capital Investments -
a Discussion with Dr. Edgar Ernst (former
CFO, Deutsche Post AG) on his Experiences
with Foreign Investments

Dr. Ernst, companies only have limited resources avail-
able for investment. How does DPWN set its priorities?

We start out with more ideas than we have capital
at our disposal. The first step is to determine how
large the total investment volume should be. The
credit rating that we would like to earn plays a role
in this decision. We don’t just consider financial
commitments but also pensions and other obliga-
tions. We meet annually to set priorities. On aver-
age, this resulted in a volume of around EUR 1.8 bil-
lion. That’s around EUR 7 million per working day.

How is this top-down planning implemented?

The Board members discuss and agree on the top-
down plan in their BUs, implementing the Board’s

Dr. Edgar Ernst was a member of
the Board of Management of
Deutsche Bundespost Post-
dienst and subsequently
Deutsche Post AG from 1992

to 2007, making him one of the

most senior DAX-company CFOs.
Dr. Ernst talked to the author
about his practical experiences
with foreign investments.

Source: Deutsche Post AG

strategic priorities. The operations side (in other
words, the unit boards and regional management)
takes the lead in bottom-up planning. In the logis-
tics business, most capital investments are in build-
ings, often for sorting facilities. This means Purchas-
ing and Real Estate need to be included as well.

Initially, the integration of central functions was
often viewed with some skepticism. However, it is
increasingly becoming clear that we have gained
in effectiveness in this area, too. Take the project
in Wilmington, Ohio, where we built a hub to ex-
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tend our air network. In retrospect, the project
staff on site admit we were right. Thanks to the
expertise of Purchasing and applying the stan-
dards we had negotiated centrally with Siemens
Dematic as a supplier, we were able to procure the
sorting technology for 15 percent less than the
original estimate.

At DPWN, the Group executive committee is re-
sponsible for all projects with investments of over
EUR 10 million. Projects of more than EUR 25 mil-
lion are further discussed by the entire Group board.
What is the rationale for such limits?

We carried out an ABC analysis for investment
projects and arrived at this breakdown. Of course,
it is bound to be arbitrary to a certain extent. But
our goal is to achieve the right focus and that re-
quires a practicable filter.

How do you ensure that investment projects will pro-
duce an adequate return?

All in all, the process matters more than the fig-
ures for a specific project, because it is the right
process that often makes it possible to achieve
quality. We have gone a long way in many areas;
we could still be better at project controlling, so
we are working on that. Our experience had been
that once an investment decision was made, we
wouldn’t hear about it again for a while. Manage-
ment attention wasn’t being focused where it was
needed early enough. To counteract this, we now
usually ask for reports on large projects at three-
monthly intervals. These reports illustrate aspects
of the project both quantitatively and qualitative-
ly, and the overall status is shown using a traffic-
light coding system of red, amber, and green.

Dr. Ernst, hundreds if not thousands of proposals
have crossed your desk. Which information and in-
dicators do you look at first when considering a
proposal?

First, I want to understand the topic, so I read the
Management Summary. Then I take a look at the
figures. I am less interested in one specific figure
than in how the economics will develop over time.
This includes capex, i.e., the investments, and ex-
penses, that is the costs that will affect cash flow,
and impact (on revenues and costs), especially for
the first three years - and this as absolute figures.
It is also interesting to see what share of expendi-
ture is already covered by provisions.

In most cooperative efforts, DPWN has immediate-
ly acquired a capital share in the partner. What is
the thinking behind this strategy?

Our strategy is always to hold a majority stake in
a company, subsequently acquire 100 percent of
the equity, and then integrate it. This strategy can-
not always be implemented immediately, howev-
er. We only gradually acquired Blue Dart, the lead-
ing express delivery service in India, for instance.
Initially, we also only acquired 50 percent of Se-
curicor SOE in the UK, a company with a courier,
express, and parcel delivery network due to tax
considerations.

However, we basically always try to take over the
majority, at least in the longer term. In Spain, for
example, we used put and call options to succes-
sively acquire the majority share in the logistics
company Guipuzcoana. Having control over the
hubs in a network is critical in this industry. Build-
ing a reliable system is impossible if your partner
can just get up and go. Also, rebranding and op-
erational integration are generally only possible if
you acquire all the equity in a company.

We do not consider financial investments desir-
able. They also have no external impact: One rea-
son is that revenues cannot be consolidated. We
consider financial investments only when there
are clear advantages or legal arguments against a
majority holding. We only have a minority interest
in Sinotrans, for example. This allows us to have a
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seat on the board that also supervises our joint
venture with Sinotrans. It also gives us access to
key information.

What do you think of this strategy of majority inter-
est and integration with hindsight?

It has certainly been the right approach. Take the
example of DHL: There, we gradually achieved
100 percent ownership. The value enhancement
program STAR would not have been possible oth-
erwise.

Deutsche Post World Net is expanding rapidly
abroad. Lifeguards in Sydney advertise for DHL,
minibuses with the DHL logo are a familiar sight in
Delhi. DPWN has indicated that it intends to con-
tinue growing, particularly in Asia. How do you plan
to achieve this?

Our share of the market to and from Asia is around
27 percent, and within Asia this figure is 40 per-
cent. One reason why we are focusing on invest-
ment abroad is because we are reaching our limits
within Germany. We invested massively here in
the 1990s and created new operational platforms.
As the decision of the German antitrust authorities
on Trans-o-flex shows, we are limited in terms of
acquisition here.

I would like to make more acquisitions in Asia, but
there are not enough attractive targets. In China,
for example, we want to link cities with overland

transport and offer the corresponding services. We
have to develop all this ourselves because there
simply isn’t anyone of substantial scale doing this
already whom we could acquire.

What standards do you apply to address the specif-
ic risks in low-wage countries, and what experiences
have you gained there?

We generally use the discounted cash flow method
for evaluations. We also expect a higher return on
investments in countries with higher risks.

We have also gained direct experience with IT
centers in low-wage countries with DHL, most re-
cently due to the transfer of our European IT center
from London to Prague. That worked well because
in Prague we could attract well-trained staff, many
of whom are even trilingual. The availability of
skilled staff is a critical issue for us at many low-
wage locations, which may not be the case for com-
panies needing simple assembly work. Savings also
don’t just come from labor costs. Rents in Prague
are also considerably lower than in London.

Transferring complex processes does not always
go as smoothly as in the example I mentioned. A
few years ago, [ was in charge of a project to trans-
fer certain IT services to India. It didn’t work; the
communication and coordination among employ-
ees were simply not adequate. The only really valu-
able thing about that project was the experience
we gained.
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mung. 10th Edition. Munich: Verlag Vahlen, 1999.

Appendix: Investment Analysis
Techniques

A.3.1 Static Investment Analysis Techniques

Static techniques assume a constant level of trading
and thus ignore time differences (e.g., between out-
payments and inpayments). The business system is
analyzed assuming a steady-state, stable condition.

(1) Comparative Cost Analysis

This technique compares different location configu-
rations based on their costs. The crucial factor here
is the definition of the elements of cost and per-
formance accounting that are included. Irregular ex-
penditure, e.g., investments, is not captured direct,
but via costs and expenses, e.g., depreciation. Typi-
cally,” expenses for staff, materials, machine main-
tenance (e.g., external maintenance services), rent,
and depreciation are factored in, as well as imputed
costs, e.g., the cost of capital. For international loca-
tion choices, transaction expenditure and costs de-
termined by the product flows between sites are al-
so relevant. These are transportation costs, customs
duties, and the opportunity costs of additional in-
ventory.

Comparative cost analysis is suitable for comparing
several location configurations assuming compara-
ble boundary conditions. In particular, identical sales
volumes and market structure have to be assumed.

Vanderbeck, E.J. (2005). Principles of Cost Accounting. 13th In-
ternational Student Edition, Mason, Ohio, Thomson/South-
Western.

Weygandyt, J. J., D. E. Kieso, and P. D. Kimmel: Financial Ac-
counting with Annual Report. 5th Edition. New York: John
Wiley, 2005.

Static comparative cost analysis has weaknesses in
two areas. First, average values have to be applied
that reflect the genuine course of events inaccurately
when development is along a trend curve. Second, an
analysis based on costs or expenses (i.e., only one
side of the profit and loss account) merely deter-
mines the economic attractiveness of an investment
relative to other options that assume the same sales
volumes. It cannot provide insights into the margin-
al return on the investment, specifically compared
to a “do nothing” option. The return on investment
of a project can only be valued in absolute terms by
comparing both expenditure and income with a con-
tinuation of business in the status quo setup, with-
out the investment. A comparative cost analysis can-
not achieve this.

(2) Profit Comparison Method

The profit comparison method differs from compar-
ative cost analysis to the extent that it considers both
sides of the profit and loss account (e.g., expendi-
ture and income or costs and revenues).

The profit comparison method is particularly suit-
able for selecting a location when a cross-functional
decision is needed. For example, entering the US

27 Cf. Perridon (1999), p. 40.
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market for a company based in Germany might only
make sense in direct connection with production in
the US. Decisions on market entry (income/revenues)
and production location (expenses/costs) would thus
be linked. The prerequisite for applying the method
usefully is that it must be possible to allocate ex-
penses and income or costs and revenues to the spe-
cific investment decision.

(3) Average Return Method

In contrast to the profit comparison method, the av-
erage return method also integrates the capital em-
ployed and shows the relationship between this in-
vestment and its return, measured as annual net
cash inflow”. It is advisable to use capital employed
(i.e., including investment financed by debt) in this
calculation, and not only equity. The financing deci-
sion (i.e., the mix of equity and debt) includes a risk-
return trade-off that is generally independent of the
investment’s economic attractiveness. While this
trade-off decision is important for the financial in-
vestor, it is of little importance from an operations
perspective.

The average return method is marred by the same
problems as methods (1) and (2) above. Using the
return on capital employed as an evaluation criteri-
on appears to make sense particularly where the
company’s opportunities for refinancing are limited.
For companies with easy access to equity capital
(e.g., from issuing shares) or debt (e.g., due to high
solvency and a high equity/debt ratio), the suitabil-
ity of return on capital employed as the only target
value appears questionable. Being fixated on a max-
imum return on capital could, for example, lead to
the company’s confining itself to currently profitable
niches that are not sustainable on their own in the
long term.

(4) Payback Period (Static)

The payback period in static analysis is the quotient
of the initial investment and the expected average
surplus income generated by the investment. The
payback period is highly relevant as an indicator of

the return on investment projects and the associat-
ed risk. There is also a dynamic form of this analy-
sis technique.

A.3.2 Dynamic Investment Analysis
Techniques

(5) Payback Period (Dynamic)

The payback period in a dynamic analysis is the time
at which the cumulative inflow surpluses generated
by the investment compensate for the initial invest-
ment.

The payback time gives indications of both the re-
turn on and the risk of a project. A fairly short pay-
back period means a lower dependence on events in
the more distant future, for which forecasts are gen-
erally subject to higher uncertainty.

(6) Net Present Value (NPV) Method

The NPV method determines the NPV C of the cash
flows associated with the investment project to be
evaluated. The net inflows for a period are discount-
ed to the date of the analysis and cumulated.

r(c'-c% L C
NPV = L L= L—-C
E) (1+r)t §(1+r)t o (AZd)

Ci: Cash inflow in period t, i.e., cash transactions,
settlements of accounts payable by customers,
inflows from divestitures, etc.

C?  Cash outflow in period t, i.e., expenses with di-
rect cash impact, capex, etc.

Cs: Net cash flow in period t

Cy: Initial investment (including one-off expenses)

r: Discount rate

(7) Internal Rate of Return Method

The internal rate of return represents the return on
the capital employed over the period of the invest-

28 Cf. Perridon (1999), p. 51.
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ment project. It is implicitly assumed that inflows of
funds can be invested at the same rate.

The calculation of the rate of return r is difficult be-
cause it involves an equation to the nth degree. It
can, however, be resolved with sufficient accuracy
for typical parameters using several iterations of
Newton’s method of approximation, or by interpola-
tion of estimates of r.

(A.2.2)

r- Internal rate of return
(8) Annuity Method

The annuity method is not only helpful for evaluat-
ing investments, but also for profit planning and
budgeting. The annuity represents the constant sur-
plus inflows induced by the investments, i.e., the
inflow of funds after taking into account capital re-
payments and interest payments on an investment
hypothetically financed entirely by debt at a rate of
interest z.

(1 + r)T><r
(1 + r)T—l

A=(é(d—€9%

prt (1 N r)r (A.2.3)

A: Annuity, i.e., a constant sum that is available as
part of the free cash flow after repayment of cap-
ital and interest payment in each period®.

(9) Modified Net Present Value (NPV) Method to
Evaluate Streamlining Investments

The modified NPV method to evaluate streamlining
investments is similar to comparative cost analysis
to the extent that only outflows (costs or expenses in
comparative cost analysis) are considered, and thus
issues of production and sales are largely kept sep-
arate. The method is only suitable for the relative
evaluation of alternatives, whereby the structural sta-
tus quo can be used as the basis for comparison, i.e.,
the continuation of the current production structure.
Similarly, it is possible to perform a ceteris paribus

analysis by assuming constant market-side parame-
ters, i.e., constant sales volumes and corresponding
inflows in all alternative scenarios. In practical
terms, this boundary condition is often implement-
ed by stipulating a uniform demand profile for all
scenarios considered, i.e., the same unit volumes to
be delivered per market. The assumption of identical
unit volumes per period and market is an important
prerequisite for maintaining the relative compara-
bility of scenarios when applying this method.

L4 =) L e
NPV =
2705 20

I

~C, (A2.4)

NPV":NPV of the differences in cash flows

Cf Outflows in the base scenario in the period t,
i.e., expenses with direct cash impact, rein-
vestments, etc., while assuming the structural
status quo remains in place

C? A¢: Outflows in the period t, i.e., expenses with di-

rect cash impact, investments, reinvestments,

etc., assuming the streamlining investment is

made

Net cash flow/savings (surplus inflows result-

ing from the project)

Co: Initial investment (including one-off expendi-
ture)

r: Discount rate

Cret,

29 Cf. Perridon (1999), p. 67.
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Summary

An optimized global production footprint can give a company a strategic edge by delivering
long-term savings of around 20 percent of total landed costs.' Savings can even exceed 40 per-
cent for companies with a legacy of fragmented sites in high-wage countries. The globaliza-
tion of a company’s production and sourcing also creates a platform for entry into new mar-
kets. However, planning and execution are still a feat - on average, the companies we surveyed
had only achieved production cost reductions of 13 percent in recent relocations.

To get the full benefit of global production, companies must adopt an integrated perspective
that extends across the value chain and covers multiple input factors from labor costs and pro-
ductivity, materials, energy, and logistics through to customs, taxes, and exchange rates.
Changes to product design and process technology should also be explored. As these elements
can dramatically alter the economics, companies also need a new quantitative approach that
does justice to the many factors involved.

Management should also take a fresh look at existing locations. Operational improvements,
such as lean production methods, can make existing sites more competitive. These opportu-
nities need to be weighed in order to compare sites fairly; they can also point the way to a more
gradual transition to a new footprint and lower restructuring costs. A clear transition plan to
the target structure needs to factor in the speed and sequence of migration to optimize net pres-
ent value and return on investment.

Companies have to be proactive to maintain their competitiveness. The challenge is to move
from an incremental to an integrated approach folding production into a global operations and
growth strategy that is able to react dynamically to market changes and is regularly reviewed
by top management.

! Total landed costs include manufacturing, materials, and logistics costs, customs, and duties up to delivery of the product to the customer.



Key questions, Chapter 4

m How can companies identify when a review
of their location structure is needed and for
which product segments or business units
is this issue most pressing?

m What is the best approach for a comprehen-
sive redesign of the production network?
What fundamental principles need to be
observed?

m Why is it important for a company to align its
choice of locations with the globalization of
procurement, and how can this be achieved?

m How can a company map its production
processes to realistically evaluate the costs
of production at all (potential) locations?

m What is the best way to generate a strategic
concept for the globalization of production
and an optimized global footprint?

m How can product mix and capacity per lo-
cation be determined? How can production
technology options be included in the de-
cision framework?

m How can make-or-buy decisions and the
potential restructuring of existing loca-
tions be integrated into a location concept?

m What are the pros and cons of a typical pro-
duction network pattern?

m How can migration towards a target setup
be structured so that it is financially viable
and operationally feasible?
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To date, new manufacturing locations have netted
cost savings of only 13 percent on average’- an aston-
ishingly low figure, particularly given that differ-
ences in labor costs between existing high-wage and
new sites can amount to a factor of ten. 13 percent
savings in cost of goods manufactured (ex works)
can barely make up for the increase in logistics costs,
inventory, cost of capital, and the additional cost for
management to coordinate the location ramp-up and
integrate the location into the corporate network. Un-
der these conditions, exporting from the new loca-
tion to existing or new markets (other than the coun-
try where the new site is situated) generally has little
upside.

Companies often fall far short of their cost
reduction aspirations when reconfiguring
their global footprint: They act incrementally
and too slowly

One of the main reasons for the relatively low sav-
ings, as noted in Chapter 3, is the use of conventional
location planning techniques for global, multi-staged
production value chains. This often results in deci-
sions that lead to higher interface costs not accu-
rately accounted for in the original basis for decision.
These costs include higher transportation and other
logistics costs, higher management costs, and lower
management productivity associated with expensive
expatriates and travel, slow ramp-ups, and initially
low productivity and high error rates at new loca-
tions. Conventional methodology used to evaluate
locations does not include such factors, and so com-
panies tend to ignore these additional costs. As a
result, locations abroad frequently fall short of ex-
pectations. They do not achieve the targeted cost po-
sition and their performance is more of a hurdle than
an enabler to opening up new markets.

This chapter describes a new methodology for de-
signing a global production footprint. The resulting
strategic location concept can serve as a master
plan for globalizing manufacturing and sourcing.

2 Cf. results of the ProNet survey.
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The approach is based on analysis of the strengths
and weaknesses of existing methods as described in
Chapter 3. The concept incorporates the experience
of numerous managers we interviewed about their
decision-making and success criteria and has been
used and refined in multiple projects.

4.1 Holistic Approach

This methodology goes beyond conventional ap-
proaches: It covers a company’s entire production
network, viewing location selection and strategic
procurement as one integrated task. An array of
factors are analyzed, from labor costs through to cus-
toms duties, including their interdependencies wher-
ever relevant. A key goal is to minimize total produc-
tion network costs.

This approach draws a clear distinction between de-
termining the target structure (greenfield perspec-
tive) and optimizing the NPV of migration based on
the existing network (brownfield perspective). The
greenfield perspective reveals the ideal target struc-
ture, i.e., the production network with the minimum
total landed costs for supplying all relevant markets.
The cost position of a greenfield network is an in-
teresting benchmark. Beyond showing the total sav-
ings potential for the company, it also allows con-
clusions to be drawn on the structural cost position
of a potential fast-moving competitor, and the threat
it would represent. The brownfield perspective
takes into account existing facilities and other as-
sets, and represents a plan for how to transition from
the status quo to the target structure. The brownfield
perspective is the more realistic approach for man-
agement. It takes into account the investment needs
and costs of changing the current setup, and helps
develop a view on the speed and sequencing need-
ed to optimize NPV.

Realizing these benefits means investing a good deal
of effort in analysis and evaluation. This is worth-
while for companies with upwards of several hun-
dred employees and sufficient will to change. With-
out this critical mass, it makes more sense to choose
one of the simpler approaches described in Chapter 3.

4.1.1 Principles for Redesign

Alocation strategy clearly has to be tailored to a com-
pany’s industry and specific competitive situation to
make a sustainable contribution to corporate per-
formance. Nevertheless, a few universal principles
also apply. They are based on both an analysis of suc-
cessful global companies and the experience of de-
cision makers from our survey.’ The case studies at
the end of this chapter further support these princi-
ples’ validity.

Integrated optimization of the total
production and supply chain has a much
higher cost impact

Comparative analysis of (a) the stand-alone optimiza-
tion of individual manufacturing steps (such as final
assembly) and of (b) the integrated optimization of
the entire process chain reveals the very different
potential of each approach. On average, integrated
optimization achieves nearly twice the savings at-
tainable from an isolated choice of location for indi-
vidual steps (calculated using total landed costs).

The relevance of the labor cost factor also increases
substantially with integrated optimization. The im-
pact of labor costs runs throughout the entire value
chain (Figure 4.1). Labor costs also affect material
costs - often a large share of overall costs, which can
be reduced by relocating the procurement base. If
individual manufacturing steps are considered in
isolation, the relevance of labor costs is only roughly
the same as that of transport costs or customs duties.

Significantly higher cost impact can be
achieved in several manufacturing steps if
the production technology is adapted to the
new location

When redesigning production networks, the share
of savings realized by manufacturing technology
geared specifically to the location is dependent on
the industry and product concerned. It may be un-

3 Cf. ProNet survey; cf. also Abele (2005).
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economical to use different processes at different lo-
cations in some industries, such as semiconductor
manufacturing, because of the high process devel-
opment costs. However, significant impact can usu-
ally be achieved with location-specific processes in
the manufacture of components and the assembly of
simple consumer goods. The four case examples (cf.
section 4.3) show that companies do need to consid-
er extending their technology portfolio. Between 5
and 80 percent of savings in those examples depend
on the use of alternative manufacturing technology
and processes. (The analysis covered differing de-
grees of automation and alternative manufacturing
technology both with and without a change in prod-
uct design, while maintaining exactly the same prod-
uct functionality.) For some companies, such an ex-
tension will lead to only minor adjustment of the

automation of materials flow and work piece han-
dling. Others will find that using alternative manu-
facturing technology and processes makes expan-
sion or change of the production footprint both more
economically viable and easier to manage.

The location structure should be redesigned
proactively and - if possible - ahead of glob-
alization of the relevant market

Substantial relocation of production capacity in an in-
dustry segment causes a permanent change in the in-
dustry cost curve. Competitive conditions and the
pricing strategies of industry players change as a re-
sult. The development of prices and revenues gives the
first incumbent to expand production into low-wage lo-
cations a strategic edge - a first-mover advantage. This

Analyzing the overall supply chain increases the relevance of labor costs, and the savings that

can be captured

Fig. 4.1: Sensitivity analysis

EXAMPLE: AUTOMOBILE GEARBOX
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Duties :I 9
Total Labor 38
production costs iy
chain Transport ] 4
costs
Duties ] 3

Cost disadvantage from failing to consider these factors during
optimization (labor/transport costs and customs duties)

Source: ProNet Value Chain Optimizer v9
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company will have a know-how lead over local rivals in
low-wage countries, at least in continuously developing
industries. It will be able to compete with competitors
that have factories in highly developed industrialized
countries both by developing and manufacturing high-
tech products in its home-based factories and cost-
effectively manufacturing simpler standard products
at low-wage locations. This ability to play both the high-
tech as well as the low-cost game and shift products
and technology between locations according to their
maturity and complexity is of utmost importance for
almost every manufacturing company today.

Many companies that are late in venturing abroad to
where production is cheaper and close to the market
are forced out of the mass segment. This means they
jeopardize their opportunities to open up price-sen-
sitive markets in fast-growing developing and new-
ly industrializing countries. In addition, R&D spend
has to provide a faster payback since product inno-
vations can only be used in premium products - they
cannot be rolled into simpler products at a later
stage. However, a successful presence in the more
price-sensitive volume segments is increasingly be-
coming a prerequisite for overall corporate success.

In mechanical and automotive engineering, this par-
ticipation in high-volume, low-cost production is par-
ticularly important but hard to achieve. A number of
factors make production in low-cost locations chal-
lenging: complex technology, significant economies
of scale for both factories and equipment, as well as
brand image risks. However, there are multiple ways
to circumvent these difficulties and still leverage
the advantages of a broader production footprint.
Porsche, for example, produces its Cayenne model
in a partnership with Volkswagen, enabling it to par-
ticipate in low-cost mass production in a low-wage
location (the Porsche Cayenne body runs on the man-
ufacturing line of Volkswagen’s Touareg model in
Bratislava, Slovakia). The partnership option allows
Porsche to use scale and location advantages for cost-
effective production while avoiding high invest-
ments, fixed costs and the considerable risks that
running a low-cost plant alone would pose to this
small, high-end car manufacturer.

With an NPV-maximizing production network re-
design, significantly negative financial perform-
ance and cash flow effects are to be expected during
the first two to three years after starting implemen-
tation. A company can only meet this challenge by
taking action before its competitive position has
been eroded. Timely production footprint redesign
is vital for many companies to safeguard their long-
term success - or, for some, their survival.

4.1.2 Approach for Generating a Strategic
Location Concept

The approach illustrated in Figure 4.2 is based on
the principles described above, and has been suc-
cessfully used multiple times. It helps to manage the
complexity of redesigning a global production net-
work: a process that should not be underestimated.
A vast number of options need to be evaluated using
many different criteria. The approach ensures sys-
tematic planning and focus on the elements and pa-
rameters that have the greatest impact on financial
and operations performance. The step-by-step ex-
planations that follow explain the analyses typically
needed to prepare a comprehensive, accurate loca-
tion concept as a basis for decision.

This section provides an overview of the five mod-
ules that create the strategic location concept. Mod-
ule 1 essentially determines the urgency of a funda-
mental production network redesign and lays the
groundwork for comparing the economics of various
location configurations. Modules 2-4 are prelimi-
nary to generating the location concept. They guide
planners to build a model of the current production
configuration, test that model, and generate and as-
sess different scenarios. The strategic location con-
cept is developed from this information in Module 5.

Module 1: Identify strategic objectives and ur-
gency. The need to redesign the network has to flow
out of the company’s strategic objectives. These ob-
jectives include market share targets in the various
market segments and regions, technological aspira-
tions (implied by a shaper vs. follower strategy), and
whether a “first-mover” or “ready-made nest” strat-
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egy should be pursued when selecting new locations.
We describe five indicators that deliver results for
both lines of inquiry in parallel. A natural concomi-
tant of these analyses is to reveal the urgency of fun-
damental footprint redesign (section 4.1.3).

Module 2: Model existing production. The second
module falls into three subsections. The first is to
segment the product and process portfolio (4.1.4.1).
The aim is to group production steps that are simi-
lar in their cost structure and complexity. An exam-
ple would be a welding process, including surface
preparation, positioning of parts, and the actual weld-
ing, but excluding cleaning or further processing of
the part - processes that are different in their cost
structure and complexity, and can be separated from
the welding process itself. The resulting manufactur-
ing process model provides the underlying structure
necessary for assessing the economics of location
configurations. Getting this step right and develop-

ing a sensible model of the manufacturing process as
a whole is critical. It is particularly important to find
the right level of detail, neither modeling more pro-
duction steps than necessary nor making the struc-
ture too coarse. The second task is to collect the
process parameters for each production step, such
as the amount of energy or time required (4.1.4.2).
The third is to check the validity of the process model
(section 4.1.4.3). This is done by comparing the cost
of goods manufactured calculated using the model
(assuming actual production quantities and factor
costs, etc.) with actual costs (base case).

Module 3: Assess the potential of current loca-
tions. The third module identifies the improvement
potential of existing production locations (section
4.1.5), provided this area has not yet been suffi-
ciently explored. If existing plants have already been
optimized and management does not see significant
further improvement potential, this module is not

An integrated approach to production footprint redesign

Fig. 4.2: Integrated globalization strategy - overview
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Source: McKinsey

® Develop target
structure with
minimum total landed
costs (4.1.6.1)

® Plan migration,
optimizing ROI
(4.1.6.2)

® Choose site and
best practices for
building up locations
(Ch. 6)

®* Manage global
production networks
(Ch.7)

® Select and develop
suppliers (Ch. 8)

® Integrate R&D
(Ch.9)
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required. However, improving productivity in exist-
ing plants using lean manufacturing methods (which
help to reduce inventory, increase labor and machine
productivity, and quality, but often require a high
level of worker qualification and experience) can of-
ten be a viable alternative to relocating to sites with
lower factor costs. Companies must also consider the
value that existing sites contribute to the total produc-
tion network, which often goes beyond the locations’
actual manufacturing role, including economies of
scope from combining manufacturing with R&D.

Module 4: Adapt production technology. The fourth
module, like Module 3, is not strictly required for
deciding on a new production footprint but can sig-
nificantly improve the concept’s economics and im-
plementability. It examines whether alternative pro-
duction technologies and product designs might be
more cost-effective in other locations, with different
factor cost structures or smaller production volumes.
We will not be discussing this in a more detailed sec-
tion below as the next chapter is entirely concerned
with this theme (see Chapter 5 “production technol-
ogy: Adapting to local requirements”).

Module 5: Develop the strategic location concept.
It is important to note that Modules 2, 3, and 4 are not
sequential: They each mine indicators, parameters, and
data that are then fed into calculations for Module 5.
This key module consists of two stages: developing the
target structure (greenfield: the ideal structure based
on total landed costs and assuming no constraints),
and migration planning (brownfield: transferring
from the status quo to a realistic target setup).

The first stage (section 4.1.6.1) develops the ideal
target structure using a cost comparison method,
considering questions such as:

m How many production locations are needed?

m Where should which manufacturing steps for
which product be based?

m What are the implications for the company’s own
factories, and for those belonging to suppliers?

m What would the cost position of an optimal pro-
duction network be?

The second stage (section 4.1.6.2) develops a migra-
tion plan that optimizes return on investment (ROI).
The focus is on optimizing the ROI of the overall net-
work redesign by analyzing:

m When should capacity be created or reduced for
which manufacturing processes in which locations?

m How do trends involving factor costs, sales volumes,
and other relevant factors affect the structure of
the production network and the cost position?

m What are the financial implications of (for ex-
ample) the capital requirements for investments,
spending on restructuring, and start-up costs?

A final module, implementation and management,
is only briefly mentioned in this chapter, as it is the
subject of several others later (Chapters 6, 7, 8, and 9).

4.1.3 Identifying Strategic Objectives and
Urgency

Five indicators determine the urgency of production
network redesign and help identify strategic threats
that the company needs to address. Depending on
how sophisticated the company’s strategic planning
process already is, these can either be used for a one-
off analysis, or to create a tailored system of indi-
cators for continuously tracking the competitive en-
vironment. A distinction is made between leading
indicators that identify opportunities and risks in ad-
vance, coinciding indicators that reveal the current
market and competitive position, and lagging indica-
tors (“after-the-event” analysis).

1. New Markets and Revenue Shifts (Leading Indicator)

There are various possible reasons for a change in
revenues in regional markets:

m In the short term, market share is determined by
the attractiveness of the current product portfolio
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and the launch of new products. The size of the to-
tal market is relatively stable.

m In the mid-term, market size fluctuates frequently
in line with the economic cycle or the accurence of
major innovations. The resulting effects on order
volume should be - as far as possible - incorpo-
rated in plant capacity planning.

m In the long term, markets alter structurally, lead-
ing to changes in the relative and absolute size of
markets, the industry cost curve, and prices. These
changes are of primary interest to companies when
making strategic location choices.

Rapidly developing economies pass through phases
in which the demand for specific product segments
grows very strongly until the saturation point is
reached. In India and China, for example, the pro-
duction of bicycles for domestic use experienced dra-
matic growth in the 1960s and 1970s but has hardly
grown since the start of the 1990s. The market is sat-

Shifts in the market require an adequate
response - but not all companies act

Fig. 4.3: Regional distribution of contracts

and staff
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urated, and bicycles are increasingly being replaced
by motorbikes and automobiles (section 2.2.2).

Companies have to detect change of this kind early
and win market shares during the expansion phase.
As explained in Chapter 2, decision makers rate
close-to-market production as a key success factor
for supplying the market flexibly and cost-effective-
ly. Companies also have to act on this, which means
recognizing structural shifts in markets early and
initiating adequate changes in the production net-
work in time to capture the market opportunity.

The implications of structural change on a compa-
ny’s sales are often very transparent. Figure 4.3 is a
snapshot of how clearly the figures can indicate
problems in the making (or opportunities, if appro-
priate action is taken). It shows how a printing press
manufacturer’s sales outside Europe have risen over
just five years. This has not yet been accompanied by
any change in the production network.

2. Skills and Clusters (Leading Indicator)

Three factors need constant tracking in the know-
how arena: education (as a metric of the general
skills of local staff), technology shifts of competitors,
and the development of clusters. The general stan-
dard of education is relevant to all industries, while
specialized technical expertise and knowledge clus-
ters are usually industry-specific.

The standard of education is an important
indicator of a location’s future attractive-
ness and is increasingly developing to the
advantage of developing countries

The importance of education and research to success-
ful economic development is now recognized in vir-
tually all nations. A high standard of education is no
longer a unique selling proposition of Western indus-
trial nations and Japan and will become an even small-
er plus point in selecting locations in 10 years’ time.
China, India, the countries of Southeast Asia, and
parts of Southwest Asia are catching up particularly
fast. China has increased its spending on education
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from 2 percent of GDP in the 1990s to almost 3.5 per-
cent. India has traditionally given high priority to
education: At an average of around 4 to 5 percent of
GDP, its spending relative to GDP is on the same
scale as that of industrialized nations. Saudi Arabia
invests over 9 percent of GDP. It is trying to develop
areas with robust value added to safeguard high liv-
ing standards in future without being solely de-
pendent on the export of natural resources, particu-
larly oil.

A large share of graduates in low-wage countries are
not qualified for employment at international com-
panies, and this will continue to pose problems.
These countries are providing targeted support for
particularly high achievers, enabling them to edu-
cate a small but increasing number of highly quali-
fied graduates to international standards. However,
for the foreseeable future the demand for talent with
a skill set fitting the needs of international compa-
nies will far outstrip supply in nearly all low-wage
locations. Monitoring local capabilities and securing
early access to suitable talent pools is therefore
vital.

A technology shift by competitors is a
strong indicator of local skills

An important element in determining local skills is
proof of feasibility by a competitor. Is a rival in-
stalling a new production technology in a low-wage
country for the first time? If so, is there evidence of
a capability shift in that region (as well as the com-
petitor’s business acumen)?

Competitors’ use of the local supplier base is also
particularly important. The nature of parts that com-
petitors subcontract in low-wage countries provides
information about the skills of companies based
there. Companies should consider taking advantage
of the supplier-building work carried out by com-
petitors (bearing in mind, of course, the risks of dis-
seminating proprietary know-how). This data may
indicate the best timing for subcontracting parts to
suppliers in the region.

Clusters are becoming ever more important,
particularly in dynamic industries

Comparative advantages can develop in favor of both
low-wage and high-wage locations. High-wage loca-
tions have an advantage for more mature but contin-
uously developing industries if they play a lead role in
that particular segment. If a company wishes to par-
ticipate fully in the advantages of such a knowledge
cluster, it often has to include a share of its produc-
tion there. Geographical concentration of production
is on the increase in some industry segments, and is
virtually obligatory in stable, homogenous markets.*

Singapore and Malaysia complement each other, for
example, and offer a good business environment for
producers of consumer electronics. While Singapore
has know-how in the manufacture of semiconductors
as well as product design and marketing, Malaysia is
a favorable location for manufacturing simple parts
cheaply and for assembling and packaging the equip-
ment. Although the region only has a 0.6 percent
share of global GDP, approximately 10 percent of con-
sumer electronics are made there, whether cell phon-
es, printers, scanners, modems, or games consoles.
Companies also choose this location to hedge them-
selves and avoid excessive dependence on China as a
manufacturing location. Taiwan is another example.
Though small compared to the rest of the world (1 per-
cent of global GDP), it is going to great lengths to build
a powerful position in software and biotechnology
alongside its existing strengths. These are semiconduc-
tor components, where its share of world production
is already roughly 11 percent’, and LCDs, where it is
responsible for roughly 55 percent of global produc-
tion of LCD panels and monitors.® Taiwan is likely to
intensify its knowledge base in areas that can gene-
rate lucrative synergies with these fields.

Companies should track cluster development proac-
tively: The know-how and staff available there make
them attractive, and they usually also have a good

4 Cf. Porter (1998).
9 On the basis of wafer starts per month.
6 Cf. Schulz (2004).



4.1 Holistic Approach

149 |

supplier structure. Locating production within a rel-
evant industry cluster particularly helps to curb start-
up, expatriate, and material costs. The reliable supply
of materials, production machinery availability, and
worker productivity are other positive effects. And lo-
cal proximity to competitors promotes the exchange
of best practices in production. High-tech companies
should not be the only ones to consider cluster ef-
fects. Even in more traditional fields - from automo-
tive supply to textiles - new centers of know-how are
emerging that specialize in one subsegment and can,
therefore, exist alongside established clusters.

3. Revenue and Cost Shares per Region (Coinciding
Indicator)

Is the relationship between production, procurement,
and sales volumes unbalanced? This signals a need
to consider reconfiguration, especially if it applies
to goods with relatively low value density. Long dis-
tances from assembly plants to the market raise costs
while reducing supply chain flexibility.

A major imbalance between market and
production structures harbors risks

Fig. 4.4: Regional balance of production and

sales
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A severe imbalance between currency zones can be
another strong driver for redesign. An imbalance
leads to higher risks from exchange rate fluctuations,
which can have a severe impact on profits and cash
flow. Exchange rate fluctuations with a profit impact
of several percent of revenue - sometimes higher
than the industry profit margin - are not unusual.
The recent rise of the euro against the US dollar and
its impact on exporting manufacturers with a Europe-
centric production footprint such as Porsche and Air-
bus is only one example. Similarly, Figure 4.4 shows an
automotive supplier’s distribution of production and
sales across three continents. The imbalance means
significant risk from exchange rate fluctuation: The
rise in the value of the euro has a detrimental impact
on the supplier’s competitive position.

A geographical imbalance is particularly critical for
simple goods if the share of product volume pro-
duced in high-wage regions is greater than the share
of sales generated there. This gives new market play-
ers in low-wage countries a structural advantage,
based on lower factor costs, lower logistics costs, and
greater market proximity.

4. Change in Competitors’ Location Structure
(Coinciding Indicator)

The globalization of production tends to depress
competitors’ costs and can change industry cost cur-
ves, leading to significant structural discontinuity.
Companies should track these shifts and determine
the implications for the competitive position of their
individual business units. Two areas should be con-
sidered for investigation:

m The current production footprint of existing com-
petitors and changes to it as a result of relocation
to expand and substitute their portfolio

m The growth (revenues, customer base, skills) and
global presence of companies from low-wage coun-
tries, i.e., potentially new competitors.

Figure 4.5 shows the location-related differences in
labor costs in the production functions of two com-




4 Network Design: Optimizing the Global Production Footprint

peting companies. Company A has a much weaker
structural cost position. Only around 10 percent of its
production staff work in low-wage countries (com-
pared with around 40 percent at company B), while
its labor costs in high-wage countries are approxi-
mately USD 7 per hour higher. The cumulative cost
disadvantage amounts to around USD 2.5 billion per
annum. For company A to achieve the same financial
performance as company B, it would have to com-
pensate for this disadvantage by substantially high-
er productivity or higher prices.

Companies should know the cost structure of exist-
ing and potential competitors and track their devel-
opment regularly. Action must be taken to compen-
sate where a structural cost disadvantage exists or is
expected. Given that companies are increasingly
adopting each other’s best practices, this cannot usu-
ally be achieved simply by improving productivity.
A company also needs to align itself to the market to

make the best possible use of its specific skills, adap-
ting its location structure both for growth and sub-
stitution if this is not possible (Figure 4.6).

A change in the cost curve of existing competitors
and market entry by new competitors has conse-
quences that extend beyond the direct competitive
relationship. Globalization can lead to fundamental
price changes, especially in mature industries and
oligopolistic markets (Figure 4.7). This is especially
true if the cost advantage of producing at new loca-
tions - steel production in Brazil, for example - is
substantial. This will often be due to low labor costs
and the proximity to raw materials and the market,
while production at existing locations is capital-in-
tensive and, therefore, has a high share of fixed
costs. In a situation like this, established competi-
tors will go on producing even when market prices
are below their own full costs of production, thus
contributing to a sustained fall in prices.

Two-thirds of the labor cost disadvantage of company A is due to a more limited presence in

low-wage countries

Fig. 4.5: Comparison of labor cost structures in production
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Companies may use new locations to expand or substitute existing sites, depending on the
situation on their home market

Fig. 4.6: Change in share of production in different regions
By number of staff, index 1999 = 100
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Source: McKinsey (data based on annual reports and company information)

Competitors from low-wage countries entering the market can have a significant impact on
the industry cost curve

Fig. 4.7: Industry cost structure SCHEMATIC
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Companies must also keep an eye on players who are
still only potentially direct competitors. Asia’s rapid
economic upturn has brought forth companies that
have the skills and resources for international ex-
pansion because of their solid business base in their
domestic market. Even though these companies on-
ly have limited experience in other markets so far
(e.g., North America and Western Europe), the mere
fact that they are attempting to enter the market
threatens the margins of established companies in
the segments concerned.

The expansion of companies with headquarters in
low-wage Asian countries and increasing interna-
tional presence is very dynamic (Figure 4.8). Their
growth rates are mostly well above those of their re-
spective market volumes and are, thus, being
achieved by squeezing out local and international
competitors. This trend will continue unless incum-

bents redesign their production network before the
relevant markets are fully globalized. Companies
with their origins in low-wage countries will have a
substantial cost advantage for decades to come, even
if there is a relatively sharp rise in the local cost base
(wages, for example). If these companies build their
skills and improve their productivity, they can ex-
ploit this structural cost advantage to gain market
share.

5. Rise in Imports from Low-Wage Countries and
Significant, Long-Term Drop in Prices (Lagging
Indicator)

A historical review shows a correlation between price
trends and the share of imports from low-wage coun-
tries in domestic consumption. A rise in these im-
ports is accompanied by a drop in prices too great for
companies to offset with the usual increases in pro-

Leading companies from low-wage countries are reaching critical mass for international

expansion

Fig. 4.8: Expanding companies from low-wage countries

Industry
Company

Revenues, growth*,
and profit, USD billions

Comments

Basic Sinopec 72.2 39% 4.35 |Asia’s largest oil company
glastea:d Baosteel 19.9 37% 2.62 |Has large international holdings
con- China Construction** 9.1 40%**** n.a. |Over 220,000 employees
LR Tata Steel” 24  25% 0.39 |Best-cost steel manufacturer
Haier*** 12.3 26% 0.22 |Internat. market presence/production
Huawei 5.6 46% 0.47 |Over 24,000 employees
TCL 4.9 42% 0.03 |Several internat. JVs and presence
Lenovo 3.0 15% 0.16 |Largest PC manufacturer in China
China Mobile 23.2 22% 5.07 |Approx. 200 million customers
TCS 1.8 15% 0.41 |Largest provider in Asia
Wipro Technologies 1.6 26% 0.33 |Large international provider
Infosys Technologies 1.5 46% 0.42 |Large internal national provider

* Revenues & profit for 2004; revenue growth in 2004 (compared with 2003); non-adjusted exchange rate effects < 3 percentage points

*

* Revenues & profit for 2003; revenue growth in 2003 (compared with 2002); non-adjusted exchange rate effects < 3 percentage points

*** Haier Group, i.e., including the listed subsidiaries Quindas Haier and Haier Electronics; intragroup revenue may not be fully consolidated

**** Estimate

Source: Bloomberg, OneSource, Internet research, annual reports, McKinsey analysis




4.1 Holistic Approach

153 |

ductivity from continuous improvement. This corre-
lation is evident not just for individual product cat-
egories but even for entire areas of industry, such as
clothing, leather goods, or automobile components
(Figure 4.9).

Companies are usually able to compensate to a large
extent for increases of 1 to 5 percent per annum in
factor costs relating to their own value added by rais-
ing productivity. If there is a substantial fall in nom-
inal prices, however, productivity improvements are
not normally sufficient to prevent a decline in mar-
gins. For a company to improve the nominal cost sit-
uation, it would have to increase physical productiv-
ity well above the rise in factor prices. This is hard
to achieve because labor unions tend to align their
wage demands to gains in productivity.

Companies need to take proactive steps when a sub-
stantial, sustained price decline is expected. For
those whose production systems are more or less
stretched to the limit, preemptive improvement of the
structural cost position is one possible solution, as is
a divestment or unique positioning strategy. It takes
several years to implement all these approaches. If
a company decides to improve its structural cost po-
sition, it has to keep in mind that the effects must be
achieved before the onset of a substantial price de-
cline. This timing is the only way to achieve payback
from expenditure on production relocation. If the lo-
cation structure is redesigned late, the company will
not achieve any improvement in its returns, as the re-
duction in costs will be offset by the decline in rev-
enues per unit. Nevertheless, the fall in margins will
still be slower than for companies that persist with

The rise in imports from low-wage countries is accompanied by declining prices

Fig. 4.9: Trend in prices and imports from low-wage countries, 1998 - 2003*
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the status quo. Analysis shows that incumbents from
high-wage countries can only survive successfully
in mass markets with global production if they revise
their competitive strategies very early and imple-
ment measures to redesign them.

Improving competitive position by changing your
production footprint is not an easy task. The results of
the ProNet survey, in fact, show’ that the correlation
between company profitability and share of produc-
tion in low-wage countries is not statistically signif-
icant. Companies that find themselves competing
primarily on price can only achieve a positive impact
if they are among the first to move to more cost-
effective countries, and if they adapt the location
structure dynamically to changing requirements and
constraints.

4.1.4 Modeling Existing Production

The second vital batch of data needed for an inte-
grated optimization model is to model existing pro-
duction. The resulting production process model
forms the basis for a quantitative assessment of the
production network. It includes the main economic
and technological features of the production net-
work, using a manageable number of parameters.

This production process model concentrates on map-
ping the input-output relationships for parts and oth-
er input factors. The result is similar to a product’s
bill of materials (BoM), except that the process mod-
el contains additional parameters and information
regarding the manufacturing process, such as its
complexity. This distinguishes the process model
used for optimizing the production footprint from ap-
proaches in tactical supply chain management and
methods for operational planning and control. These
focus more heavily on the design of operational
processes such as the shop floor layout and materi-
als flow, scheduling such as the planning of machine
setup, and the flow of information.

There are three key steps to creating this model:

m Step 1: Segmentation of the product portfolio,
first horizontally, i.e., along product lines, prod-
ucts, and variants, and then vertically, i.e., along
finished products, components, parts, and raw ma-
terials. The aim behind this is to group production
steps that are similar in cost structure and com-
plexity. The result is then transposed into a
process model that shows the relationships be-
tween the different manufacturing steps.

m Step 2: The next step is to collect the process pa-
rameters for each production step. This is usually
done in workshops involving experts from the rel-
evant functions, i.e., production, controlling, and
product and process development. A parameter-
ized process description means input factor quan-
tities for each manufacturing step and product can
be collected faster. However, this still does not
achieve sufficient accuracy.’

m Step 3: The process model is validated (to create
the base case). This involves using the process
model to reproduce the status quo. The parame-
ters generated by the model (total costs, cost struc-
ture, number of staff, etc.) are compared with the
actual values. If they deviate too much, the process
parameters have to be adjusted.

The approach for creating the production process
model using these steps is explained below. Point-
ers are provided on how to make the modeling
process as effective as possible, so that the conclu-
sions obtained provide valuable support for the de-
cision-making process. It is important to find the
right balance when deciding on how detailed to make
the analysis. Overly demanding aspirations are not
advisable. Companies may find that the additional
accuracy achieved is only minor, and the extensive
time and resources spent on modeling could have
been put to better use.

7 Cf. Abele (2005), Appendix 2.
8 Cf. Veloso (2001).
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4.1.4.1 Segmenting Product and Process Portfolios

Companies tend to have a very large number of end
products, some of which only account for a miniscule
share of sales or only differ slightly from other prod-
uct variants. Analyzing the return on investment of
production locations and the allocation of products
in excessive detail does not make sense, because
there is a disproportionate relationship between the
effort involved and precision gained. It is, therefore,
advisable to first of all select a small number of rep-
resentative products or areas that account for a
substantial share of sales or value added. An ABC
analysis’ (analysis of the consumption value per prod-
uct/part) and clustering of the product portfolio into
a small number of product families may be helpful.

Production process models: as aggregated
as possible, as detailed as necessary

With horizontal segmentation, end products, compo-
nents, and parts should be selected whose manufac-
turing is to be explicitly mapped in the model. Similar
products, components, and parts should be aggregat-
ed into groups. The cost structure (especially capital
and labor intensity) and technological constraints (par-
ticularly manufacturing complexity and machinery)
should be largely homogeneous within these groups.
Products, components, and parts with little influence
on the core characteristics of the end product (e.g.,
C parts according to the ABC analysis) should also be
disregarded. The effort required to manufacture such

Structured presentation of products and components is the first step in modeling production

processes

Fig. 4.10: Core products and rest of product portfolio
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parts should either be added to other processes or in-
corporated as a lump sum.

With vertical segmentation, the main manufactur-
ing steps should serve as guidelines. The main cate-
gories of the manufacturing process™ - forming,
shaping, joining, machining, coating, and assembly
- normally display significantly different cost struc-
tures and varying levels of complexity. Particularly
with assembly, it may be necessary to consider sev-
eral stages separately. Manufacturing steps that are
inherently connected for economic or technical rea-
sons should not be modeled separately, even if they
have different cost structures. Work piece handling
and tool changing, for example, are intrinsically con-
nected with a machining process. The manufacture
of sand cores for a casting process is unlikely to be
feasible at a location different from the casting process
itself, because cores are hard to transport. Deburring

castings is a different matter. It is quite conceivable
to separate casting from deburring, assigning the
two processes to different locations.

When using the product structure as a guideline for
segmentation, companies should keep in mind that
bills of materials (BoM) are usually too detailed, and
that manufacturing steps have to be aggregated into
individual BoM headings to obtain a practicable pro-
duction process level.

Figure 4.10 illustrates the method of segmenting the
product and process portfolio using the example of
a consumer electronics company.

The segmented structure is then translated into a
process model that describes the relationships be-
tween the individual manufacturing steps. The
process model defines the level of detail of the opti-

The production process model maps the supply chain relationships

Fig. 4.11: Manufacturing steps - example
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mization. Activities aggregated into one process step
will always have to be carried out at the same loca-
tion. The production process model - as shown in
Figure 4.11 - serves as an important basis for defin-
ing and illustrating the relationships between the
manufacturing steps.

These relationships, i.e., the aggregated product struc-
ture, should be represented in a formalized way so
that they can be run in the optimization model. With
the selected optimization approach, this is done by
defining demand coefficients. These coefficients de-
fine the secondary demand for the upstream parts
and components based on the primary demand for
the end product. The coefficients are incorporated
into the equations to determine the secondary ma-
terials demand, the materials flows, and the con-
sumption of resources. Mapping the supply rela-
tionships between manufacturing steps in line with
a general BoM structure (Figure 4.12) enables a com-
ponent to be processed further in several successive
steps (diverging BoM structure). Likewise, several
parts can be included in one manufacturing step, as
is typically the case with assembly (converging BoM

structure). In the example shown in Figure 4.12
(referring to a case study in the aerospace industry -
also note the process model in Figure 4.26), manu-
facturing step 11 generates demand for manufactur-
ing step 10, while manufacturing step 10 generates
demand for the intermediate products of manufac-
turing steps 3, 6, and 7, etc.

4.1.4.2 Collecting Data on the Process Parameters

The structure of the process model supplies the
framework for collecting data on the process pa-
rameters. The process parameters describe manu-
facturing such that all relevant decision criteria for
the choice of location included in the model are ac-
tually mapped.

Detailed knowledge and discussion of the manufac-
turing technology to be used are normally required
to determine process parameters. This should be tak-
en into account in selecting the workshop partici-
pants and estimating the time required for gathering
data. Important raw data for determining the process
parameters include:

The demand coefficients formally capture the supply relationship

Fig. 4.12: Manufacture of a component - input-output matrix
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m Cycle times

m Operating times

m The number of work pieces processed in parallel
m Prices of machines and tools

m Installation costs

m Time required for maintenance

m Depreciation periods

m Space required for production equipment (ma-
chine tools, chucks, tool shops, assembly units,
etc.), inventory (raw materials, work in progress,
and finished products), the materials flow systems,
and other operating resources

m Resources required for ancillary processes.

Sometimes, it may be necessary to make a rough
sketch of the component with production engineers
and estimate the key parameters (if the work pieces
are new, the planned manufacturing processes have
never been used, or the historical data for existing
processes is poor).

In addition to determining the factor input volumes
per production process, qualitative criteria should
also be captured in the form of constraints. For loca-
tion factors relevant to a number of different indus-
tries, e.g., quality of the infrastructure, it is advisable
to use the indicators available." Customized indica-
tors may be necessary if requirements are industry- or
process-specific. An indicator to determine avail-
ability of skilled workers in a region, for example,
might be the value added of the relevant industry
segment as a share of the region’s total value added.
Figure 4.13 illustrates definition of the process pa-
rameters for one specific application of the opti-
mization model.

4.1.4.3 Validating the Process Model

The next stage is to validate the process model, i.e.,
check it to ensure that it presents a sufficiently ac-
curate map of reality by simulating the existing
network structure in the model. The output pa-
rameters of the optimization model that describe the
configuration of the production network are set in
advance. The following parameters should be trans-
ferred from the real location structure into the mod-
el to develop a strategic location concept:

m Production volumes per process step, process type,
and location

m Selection of the locations used in reality and ex-
clusion of locations that are not used

m Transport volumes, i.e., allocation of markets to
production facilities.

It should be remembered that optimization is car-
ried out as a comparison of different location confi-
gurations using the same process model. It is vitally
important that deviations and inaccuracies are elim-
inated from the model during validation. The stakes
are clearly too high to allow any margin of error.

Deviations in the absolute level of aggregated cost of
goods manufactured per product or the costs of the
total network should be below 10 percent. The same
applies to variances in the number of direct em-
ployees in production at existing locations. It is often
difficult to achieve higher accuracy, partly because
it is almost impossible to allocate and model over-
head costs precisely without disproportionate effort.

The scope of costs and expenses captured must be
carefully scrutinized when making the comparison.
While the capital costs should be included when op-
timizing the global production network, these should
not be included in a location’s direct expenditure.
When comparing the cost of goods manufactured per

11 ¢f, e.g, IMD (2003).
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product, you have to ensure that assumptions on the
internal rate of return, for example, are aligned.

4.1.5 Assessing the Potential of Current
Locations

When analyzing the costs of potential new locations,
it is typical to perform an evaluation for a point in
time in the future. This makes good sense, and
should apply equally to existing locations. The analy-
sis should take into account not just expected values
for factor costs and sales volumes, but also the ex-
pected future productivity of the location.

Productivity can, of course, often be considerably im-
proved in the mid- to long term. Experience shows

that the cost advantages of this can vary widely. The
potential of home factories is often particularly high if
manufacturing processes have not changed funda-
mentally since their introduction, and if the company
does not yet use a system of continuous improve-
ment, with possible savings of 20 to 30 percent of
direct manufacturing costs. The potential at compa-
nies with high operational excellence is distinctly
less. Benchmarking the production of a few select
products or individual manufacturing steps can help
to estimate the potential more successfully and cre-
ate a basis for sound location planning assumptions.

Efficiency improvement programs sometimes in-
cur considerable one-off expenditure, especially with
widespread organizations that have numerous loca-

Definition of the process factors must be adapted to the respective requirements

Fig. 4.13: Model description of production processes
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tions. They usually require the full-time deployment
of approximately 1 percent of the workforce in pro-
duction during the project phase to achieve exten-
sive and sustainable impact. The recruitment of spe-
cialists and training of local employees require a lead
time of roughly one year. As a result, it may make
sense to model the implementation of an efficiency
improvement program as a separate option when op-
timizing the production network. The migration from
the existing plant structure to a more productive one
should be evaluated with one-off expenditure in the
same way as starting up production at new locations.

An efficiency improvement program of this kind may
also lead to a continuous reduction in production
staff, which could lead to lower one-off expenditure
when all or part of production is subsequently relo-
cated. Particularly at locations with strong social se-
curity systems, such as Japan, France, or Germany,
restructuring costs and especially severance pay-
ments are a substantial hurdle for transferring ca-
pacity to new locations.

Companies reviewing the potential of existing loca-
tions should also consider possible economies of
scope of their home production with other corporate
functions, suppliers, and customers. Economies of
scope can contribute to higher productivity at the
home plant and influence the entire production net-
work via the transfer of best practices. Economies of
scope with production can also lead to greater effec-
tiveness in other functions. For example, if develop-
ers have direct and frequent exchanges with skilled
production staff, this may make it easier for them to
design made-to-manufacture products that can be
ramped up fast for series production. The real po-
tential of home production may lie in these qualita-
tive synergies. It is crucial to ensure that the evalu-
ation of economies of scope is performed neutrally
and supplies a fact-based estimate of whether they
can truly be created. For example, it is often possi-
ble to check whether any processes and management
methods have been transferred to other locations in
the past, leading to sustained improvement.

4.1.6 Generating the Strategic Location
Concept

The steps described so far were largely preparatory.
The individual factors are brought together when the
target structure is developed and a migration plan is
defined.

4.1.6.1 Developing the Target Structure

For the greenfield work that is now required, it is
advisable to analyze different environmental sce-
narios to examine the sensitivity of the solution to
changes in the selected input factors. Conflicting
goals can also be made transparent in quantitative
terms: How will costs increase, for example, if serv-
ice level requirements are raised?

The typical steps for generating the target structure
are as follows:

m Blueprint: The optimization model independent-
ly defines the lowest-cost location structure under
the constraints and cost functions. The result of the
first optimization run therefore usually infringes
upon the implicit restrictions or preferences of top
management - e.g., not setting up capital-intensive
manufacturing steps in countries with low legal
stability. Such restrictions or additional (oppor-
tunity) costs have to be integrated into the model
after an initial discussion.

m Analysis of goal conflicts: The next round of dis-
cussions should center around selected conflict-
ing goals. This includes a comparison of total cost
with delivery time restrictions, maximum currency
imbalances, and the separation of critical manufac-
turing steps from other corporate functions (such
as central R&D at the main home-based factory).

m Detailed design: The detailed design of the target
production network structure should allow deci-
sion makers to validate or at least check the plau-
sibility of critical assumptions. Corresponding in-
dicators should deal with parameters that decision
makers are familiar with, such as employee figures
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per location, cost structures (e.g., labor costs, trans-
portation and depreciation as a share of total
costs), and production volumes. In addition, it
should be illustrated how implementation of the
target structure will impact specific corporate func-
tions (particularly production, purchasing, and
possibly logistics) and the individual companies in
the production network. This will trigger a dis-
cussion of the implementation hurdles and provide
incentives to proactively tackle the problems that
will be encountered in implementation further
downstream. Although these discussions general-
ly lead to the preparation of several detailed de-
signs for the target production network structure,
they ensure easier and faster implementation of
the concept. Such scenarios should also be part of
the basis for decision and interim reviews with
management. This helps to inform management of
relevant trade-offs and align the project team and
management around the final proposal, which al-
so needs to include a migration scenario and ROI
analysis.

4.1.6.2 Planning Migration and Optimizing RO!

Two steps are required to ensure targeted implemen-
tation of the location concept by the functional depart-
ments, country organizations, and project teams:

m Migration planning, i.e., determining and sched-
uling the steps from the starting position to the tar-
get structure helps make implementation of the
concept feasible, since it defines concrete tasks
and deadlines.

m The organization’s overall and individual skills
have to be compared with the needs of the reloca-
tion projects. In the event of gaps, either the orga-
nization’s skills should be enhanced or the com-
plexity of the project reduced (also Chapter 6.1).
The allocation of the structured tasks to project
teams for implementation ensures accountability.

Companies can plan migration and optimize the re-
turn on investment, i.e., the NPV of the project, in
two ways:

m Pragmatic migration: What is needed to move
from the existing network structure to the desired
status? The specific actions are planned in line
with the optimal structure in a “roll back the future”
operation. The actions are scheduled as early as
possible, factoring in operational restrictions,
whether the limited availability of management ca-
pacity to establish locations abroad, for example, or
the lifecycle status of product lines to be relocated.

Expected future savings are estimated in line with
the planned implementation progress that emerg-
es. Cash flows resulting from savings, additional
investments,"” proceeds from the sale of assets,
changes in inventory, and one-off cash expenses
are captured in a simple NPV calculation. This al-
lows evaluation of the project using the relevant
indicators.

m Optimized migration: Pragmatic migration as-
sumes that rapid implementation will be the most
cost-effective. This is not necessarily the case if in-
vestment requirements and one-off expenses are
high. Adapting the speed and sequence of imple-
mentation can significantly improve the project’s
NPV if annual savings are not significantly above
the one-off expenses.

If very fast payback or a high internal rate of return
is required, some steps may even be entirely un-
economical. Dynamic analysis may reveal that a
different location configuration offers a higher re-
turn because, although it delivers lower savings,
less expenditure is required for implementation.
Migration needs to be adjusted under these cir-
cumstances by adding the dimension of time to the
model and changing the target function. While op-
timization of the model structure is based on the
cost comparison method, it is advisable to use the
cash-flow-based NPV method when dynamic
analysis is used.”

12 Additional investments here are investments that go beyond the rein-
vestment budget. Reinvestments are taken to mean those investments
in the means of production that would be needed to maintain oper-
ations at the original location.

3 Cf. section 3.2.3.
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The following rule of thumb applies: Optimizing mi-
gration of the production network in terms of speed
and sequence of the projects delivers significant im-
pact compared to pragmatic migration if the ratio of
additional investments and one-off expenditure com-
pared to static savings is over 3:1. This 3:1 ratio of the
total extra spend on the migration vis-a-vis savings
roughly corresponds to a payback time of around
four years. An increase in the NPV of the network re-
design by more than 10 percent or a difference of
several years in the scheduling of the relocation of
several production processes is regarded as a sig-
nificant effect here.

When the ratio of investments and one-off
expenditure to savings is more than 3:1, it
normally makes sense to adjust migration

Optimizing migration also appears to make sense if
the parameter values and restrictions change over
time. We have already mentioned improvement poten-
tial at existing locations that influences assumptions
about the productivity of these facilities. Even with
new factories, this makes it possible to take start-up
losses and learning curves at least implicitly' into
account.

The additional planning effort for optimization and
the associated delay in implementation therefore ap-
pear to be justified particularly in cases where the
return on a relocation investment is not overwhelm-
ingly attractive or the boundary conditions for relo-
cation change over time. Using a computer-aided
model to assist migration planning means that sec-
ondary conditions important to the company can be
explicitly considered. These include the availability
of financial resources for investments and one-off
expenses and the impact of the migration on the prof-
it and loss account, e.g., including the write-off of as-
sets that become redundant.

4.1.7 Implementation and Management
Migration planning puts the strategic location con-

cept on a concrete footing. Times for the implemen-
tation of individual steps are defined at the level of

individual locations, which means that implemen-
tation can be effectively tracked. Investment budgets,
long-term capacity planning, and savings objectives
define large areas of the specifications and target
agreements for works managers and project teams.

In defining and allocating the tasks for the individ-
ual locations or product areas, critical examination
should be made of whether the human resources and
operational capabilities of the companies and the in-
dividual teams and managers are sufficient to im-
plement the location concept and manage the de-
sired structure (also see section 6.2.1). There are
numerous examples in which the allocation of re-
sources, implementation plan, or even target struc-
ture have been adapted, ensuring faster and easier
implementation as a result. However, there are also
a considerable number of cases in which only hind-
sight revealed that insufficient thought had been giv-
en to the difficulty of the task and organizational
skills. Decision makers should prevent a gap be-
tween the strategic objectives and the resources for
their operational implementation from emerging
right at the beginning of implementation."”

Besides implementation at the level of individual lo-
cations, a successful strategic location concept also
demands further activities relating to the production
network as a whole:

m Continuing the selection process and implemen-
tation at a local level (analyzing an individual lo-
cation with its suppliers). Here, three different im-
plementation modes can be chosen:

O Building or expanding a company’s own produc-
tion capacities or acquiring an existing compa-
ny in the target country.

14 Explicit consideration of learning curves has its limits, at least with
the application of hybrid integer programming methods, since link-
ing the productivity of a location to the volume produced there can
lead to a quadratic relationship that dramatically increases the com-
plexity of the model and, thus, the computing time.

15 Cf. Meijboom (1997), p. 790: gap between the strategic location choice
and the operational management of locations (interviews: Dutch com-
panies with a presence in Thailand).
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O Setting up a joint venture with an equity stake
held by a local partner and developing or ex-
panding a production site together.

o Relocating by outsourcing processes previous-
ly carried out in-house to suppliers in the target
country.

m Creating the organizational skills to implement
the location concept and manage the global pro-
duction network (analyzing the entire production
network, including interfaces).

The implementation measures must be in harmony
with the company’s strategic direction, particularly
the definition of the core competences. There is a
significant dependence between the motivation for
relocating production and the choice of implemen-
tation format. Having production processes close to
the customer, for example, proves harder to reconcile
with outsourcing or a joint venture than with the set-
up of a site belonging to the company." The industry,
market, and corporate structures in the target coun-
tries are also vitally important, as well as other
boundary conditions such as legal regulations. In-
ternational partnerships between companies are dif-
ficult and sometimes have high failure rates. Part-
nerships therefore require a particularly high level
of top management attention and a systematic ap-
proach, both during their development and later su-
pervision.

When a company is planning its own new plant, the
choice at the local level will be taken at least par-
tially on the basis of criteria different from those
applied at the country or continent level. Location
factors such as real estate prices, development costs,
or attractiveness to expatriates are subject to major
variations at the local level and influence the ROI
analysis significantly. The relevance of these fac-
tors is correspondingly high. After the local site has
been chosen, the actual planning of the factory is
performed, i.e., the plant and machinery, floor space
and buildings, and human resources. The financial
planning for the new location has to be firmed up in
accordance with planning progress. New suppliers

are selected and developed based on the specifica-
tions in the strategic location concept in parallel with
planning and construction of the facilities. If the
strategic objectives cannot be realized in the target
country, or not under the assumed conditions, alter-
natives have to be reviewed in an iterative planning
process.

The organizational skills needed to manage a glob-
al production network can be too much of a strain
on the existing organizational structure. The global-
ization of business activities can demand both
changes in the organizational structure and a re-
design of internal and external interfaces. Agree-
ments on targets with the works managers have to be
revised in accordance with the new scope of func-
tions at their factories. Corporate functions (e.g.,
quality management, personnel management of
executive staff, or product and process develop-
ment), management processes, and information sys-
tems need to be measured against the requirements
of the future business system and modified if nec-
essary. Logistics processes should be designed to
ensure reliable and efficient operations even in the
key phases of migration, e.g., during production
ramp-up, which is particularly critical as innovation
cycles become ever shorter.” Delays can easily out-
weigh other advantages of the location.

Implementation issues are part of the reason for
the relatively limited success global production has
had in reducing costs.” It is therefore all the more
surprising that few companies institutionalize the
learning process and gather and evaluate best prac-
tices for building and managing global production
locations.”

16 Cf. Abele (2005), p. 105 ff.
17 Cf. Abele (2003).
18 Cf. Abele (2005), pp. 22-24.

19 Results of the ProNet survey: Only one company collected best practic-
es that had proven effective in setting up new locations abroad.
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4.2 Network Phenotypes

Production network phenotypes can be used to il-
lustrate the main principles of a new configuration.
Comparing these with the actual or planned pro-
duction network setup for a company can help to
reach a better understanding of relationships and
their implications. The use of such patterns also al-
lows better discussion of different setups and their
specific advantages and disadvantages, as certain
types of production network come with characteris-
tics that are quite broadly applicable. Clarity in com-
munication is important, as the redesign of the pro-
duction network is a cross-functional undertaking. It
can help to better integrate the key features of strate-
gic production planning and the setup of other cor-
porate functions - from HR management through to
purchasing - into a consistent concept.

Specific network types are favorable if various factors
are similar: supply chain requirements, the value den-

sity of the product and its parts, the sales footprint,
and the cost structure of the underlying production
processes (the case studies in the last section of this
chapter illustrate this). In turn, network types have
specific characteristics, such as allowing final as-
sembly close to the market, or maximum capture of
economies of scale. They also highlight other network
characteristics and requirements outside the produc-
tion department, such as the ideal functional scope of
the locations (collocating R&D and procurement re-
sources is one example), or centralizing decisions and
know-how. It therefore makes sense to consider these
idealized structures in the discussion process and use
them to illustrate the characteristics of individual lo-
cation configurations and the differences between
them. However, this should not be a substitute for
quantitative analysis and the structured selection of
locations for the specific case being considered.

The five network types shown in Figure 4.14 can be
distinguished based on quantitative analyses of the

The “world factory” model captures economies of scale, while “local for local” minimizes

transport costs

Fig. 4.14: Global production - network phenotypes
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ROI of production networks, as well as examples of
successful companies. In the 1980s and 1990s, the
focus was only on two to three basic types of global
production.*® The number has expanded in line with
spiraling global connectivity and the general decline
in transport costs.

“World Factory”

Alongside “local for local,” the “world factory” is a
classic production network. Both types require only
limited exchange of goods and information and
therefore predominated in the early phase of the
globalization of industrial production (see Chapter 1).
Although global factories have lost their importance
in many traditional industry segments, this model
is very important in the high-tech industry. Factories
that supply globally can realize maximum econom-
ies of scale in production and economies of scope
with R&D and support functions.

The use of the “world factory” model only
makes sense in industries with major
economies of scale, economies of scope, high
product value density, and reasonably long
delivery lead times

Manufacturing at only one location for the entire
world market was also widespread in the past in the
automotive and mechanical engineering industries.
Economies of scale are no longer so dominant in
these industries for two reasons:

m Companies have grown beyond the optimum size
of operation and can no longer achieve significant
economies of scale by expanding existing loca-
tions.

m Manufacturing technology has become more flex-
ible in many areas. Short setup times are just one
example.

Because of the diminished influence of economies
of scale, the new factories opened by General Motors
in the last few years are much smaller than tradi-

tional sites, whether you look at Eisenach (Germany),
Gliwice (Poland), or Rosario (Argentina).

Economies of scale and scope are still highly rele-
vant in high-tech industries, from semiconductor
manufacturing to the assembly of large aircraft. The
advantages of centralized production in these sectors
go beyond the improved utilization of capital-inten-
sive machinery and plant. Establishing manufactur-
ing steps at only one or very few locations improves
the availability of critical personnel and know-how,
allows greater specialization, more intensive knowl-
edge exchange, and shortens delivery times between
the processing stages. The Korean electronics group
Samsung, for example, has concentrated all its front-
end factories for semiconductor chips in South Korea,
achieving highly beneficial synergies from pooling
its manufacturing capacity and staff.

“Local for Local”

The “local for local” model achieves the high level of
market proximity critical for success in many mar-
kets. The reduced influence of economies of scale
and greater importance of flexibility and short de-
livery times have led many companies to supply for-
eign markets via local factories that have relatively
little interaction. This pattern has proven valuable
especially for companies that make products with
low value density, highly market-specific character-
istics or short delivery times, and a large number of
variants. One automotive supplier producing large-
volume systems, such as fuel tanks, opens a new fac-
tory close to its customers in every national market.

The “local for local” model is suitable for
market-specific products with low value
density or very strict delivery requirements

However, companies basing their location structure
on the “local for local” model should be clear about
the structural cost positions of their key competitors.
The possible cost disadvantage relates here not only

20 Henzler (1985), p. 169: The “world-scale factory” largely corresponds,
for example, to the “global factory” shown in Figure 4.14.
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to their own value added and the direct labor costs,
which as a rule only amount to between 2 and 20
percent of the cost of goods manufactured. Competi-
tors who use factor cost advantages along the entire
value chain can often supply markets cost-effective-
ly with short delivery times and a high number of
variants even if they only base a small share of man-
ufacturing and customization in the market.

Modern concepts for harmonizing product design
and the logistics supply chain mean the “local for lo-
cal” model is now the optimum solution only for a
dwindling share of products, despite rising demands
on delivery capabilities and market proximity. In an
era where fashion products for the American market
are made in China and the towels in Berlin hotels
are laundered in Poland, the concept of entirely lo-
cal production has become at least partially obsolete.

“Hub & Spoke”

In the “hub & spoke” pattern, manufacturing steps
that are knowledge-intensive or demonstrate econo-
mies of scale are concentrated in one or just a few lo-
cations, while others (like assembly) are based at a
larger number of close-to-the-market locations. This
structure is particularly attractive to companies that
want to deliver products with many variants and
short delivery times to customers but are dependent
on economies of scale in the production of parts and
components. Close-to-the-market assembly often re-
duces expenditure on logistics and customs duties
(as well as helping companies to respond flexibly
and promptly to customer needs). The reason is that
complex components and parts frequently have a
higher value density and are subject to lower cus-
toms duties than the functioning end product.

The successful “hub & spoke” location model
taps economies of scale and ensures market
proximity

In addition, in a typical supply chain most of the vari-
ants are not generated until the end product is assem-
bled, so the safety stock required in the supply chain
is much lower with local assembly. When developing

new markets in low-wage countries, early relocation
of labor-intensive assembly work is also advantageous
from the perspective of the cost of goods manufactured.

The “hub & spoke” model is suitable for a large num-
ber of companies in different industries, and is used
successfully by leading companies. Schmitz Cargo-
bull, Europe’s leading manufacturer of truck trailers,
operates central production facilities for manufac-
turing components at its home base in Germany.
These are then assembled at relatively small loca-
tions abroad. This greatly reduces both transport
costs and direct labor costs in assembly.

A manufacturer of cellular phones produces a suffi-
ciently large number of units to be able to operate as-
sembly facilities in all three Triad regions, while crit-
ical components with a very high value density are
produced centrally at one location. All the larger
German automotive manufacturers use “completely
knocked down” (CKD) assembly facilities abroad. The-
se procure components or entire construction kits from
central factories. In this case too, the “hub & spoke”
network structure minimizes customs expenditure,
since duties for the preliminary products are well
below those for the end products. This is important
particularly for supplying markets in countries such
as India, Brazil, China, and the entire ASEAN region.

“Sequential or Convergent”

The “sequential or convergent” network has the strong-
est focus on the specific advantages of individual lo-
cations: Every manufacturing step is concentrated at
a different location. However, the large number of in-
ternational transport runs required in this structure
limits its usefulness to products with high value den-
sity, such as electronics components. This location
pattern means economies of scale and scope can be
tapped optimally along individual manufacturing
steps. For example, the assembly of most PCBs and
production of LCDs are concentrated in Taiwan. Up-
stream manufacture of silicon wafers and their pro-
cessing (front-end fabs) are focused in countries
such as the US, Europe, Japan, Taiwan, and Korea,
while a considerable portion of the further process-
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ing and wiring of the chips is carried out in Malaysia,
Indonesia, and other low-wage countries. The ex-
tremely high value density of these products makes
the share of transport costs virtually negligible.

The “sequential or convergent” network type
maximizes economies of scale and scope in
each manufacturing step

Much of the production of plastic parts and assem-
bly of electronic components is also carried out in
low-cost countries. However, the last manufacturing
stage of products required in a large number of vari-
ants can also be based close to the market. PC manu-
facturers, such as Dell, Medion, and Gericom, as-
semble their products for the European market in
Ireland, Thuringia (Germany), and Austria from com-
ponents that are mostly imported from Asia. The “se-
quential or convergent” network has become the
dominant structure in electronics manufacturing. It
is also found in other industries, such as the pro-
duction of food additives and fine chemicals.

“Web Structure”

The fifth network type is particularly relevant for
companies that have high vertical integration, need
to balance production capacity across factories, and
make products with a relatively high value density.

A “web structure” helps companies smooth
capacity utilization despite volatile demand
in individual markets

One manufacturer of pistons for internal combustion
engines, for example, uses closely interlinked pro-
duction locations worldwide, achieving high utiliza-
tion of the capital-intensive machinery via flexible
order allocation. It is quite possible for a factory in
North America to manufacture a product solely in-
tended for the European market while a European
factory is simultaneously supplying the North Amer-
ican market. Products need to have a moderately
high value density for this network type to be worth-
while, and it requires a sophisticated logistics struc-
tures for effective distribution.

This model can be used to unleash internal compe-
tition for orders, since all production facilities are
basically able to manufacture all products offered.
This, in turn, drives efficient structures and high pro-
ductivity.

Another automotive supplier combines this charac-
teristic with having a lead function adopted by one
specific facility in the network for each product. Even
if the baseload of demand is produced in this facto-
ry (which accumulates product competence as a re-
sult), other factories in the network are also used for
close-to-the-market production and to cover peak de-
mand. This combination allows the company to tap
benefits from centralization, while at the same time
achieving high utilization of its production facilities
and cost advantages from close-to-the-market pro-
duction.

Idealized network structures are not a solution to lo-
cation issues but a tool in the discussion and deci-
sion-making process. They are also valuable for de-
signing and fine-tuning the interfaces between
corporate functions (such as R&D and production).
The following case studies illustrate how to combine
these phenotypes with the systematic analysis de-
scribed earlier in this chapter.

4.3 Production Footprint Redesign:
Case Studies

The following case studies illustrate how specific
companies applied the approach and optimization
model described in this chapter to devise their loca-
tion strategies. They are based on real examples, but
the descriptions and figures are disguised.

Production network reconfiguration saved between
7 and 41 percent of total landed costs for the compan-
ies in these studies. Payback times were between
three and eight years. These large bandwidths show
how difficult it is to draw general conclusions about
the impact of globalized production: Decisions always
need to be made on a case-by-case basis.
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Each case is from a different sector, and they all have
diverging change needs. The first is elaborated in de-
tail, modulating through the entire methodology step
by step. The other three are explained more briefly,
but the approach is clearly analogous.

First we consider the footprint of an automotive sup-
plier that manufactures gearboxes, and whose prod-
uct line for mid-sized automobiles is coming under
increasing price pressure. Most of the factories in
this legacy network are in high-wage countries. The
restructuring backlog is considerable, because they
have not adjusted in tune with market changes over
the past 15 years.

The second case study examines the situation of a
consumer electronics manufacturer. This compa-
ny already moved large areas of its production to low-
er-cost locations years ago, but it is now under pres-
sure from low-wage competitors in Asia.

The third case looks at relocation potential for struc-
tural aircraft components. The relatively small vol-
umes mean economies of scale play an important
role in production. As a result, every manufacturing
step for a product will ideally be based at just one
site, and production should be concentrated at only
one or two plants in total. The company is particu-
larly interested in gaining an understanding of the
cost differences between different locations.

The fourth example describes an appliances manu-
facturer whose production has grown almost entire-
ly through expansion of its home-based factories. Its
domestic market has been stagnating for years, how-
ever, and only its foreign business is growing. The
company is not just interested in reducing costs: It
wants to produce closer to the market to shorten its
delivery times. It is also highly vulnerable to the ef-
fects of exchange rate fluctuations, which cannot be
hedged by financial instruments because of the
volatile market situation and uncertain price trends.

Relocation of production to low-wage locations changes the entire cost structure

Fig. 4.15: Total landed costs*
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4.3.1 Case Study 1: Passenger Car Gearboxes

This case study from the automotive supply in-
dustry shows how optimizing the global production
network can save around 40 percent of the total land-
ed costs of standard gearboxes for mid-range auto-
mobiles (Figure 4.15). In the status quo, most of the
company’s manufacturing is based in high-wage
countries. The production process chain extends
across the automotive clusters in Germany, the Un-
ited States, Japan, and Portugal. The manufacturing
processes for the product segment being analyzed
are mature, with a slow rate of innovation. Improve-
ment potential at existing locations was not evalu-
ated in this particular case, as existing sites had
already gone through several rounds of operational
improvements over previous years. The manu-
facturer’s markets have shifted significantly in the
last 15 years, while its own factories and those of its
suppliers have largely remained in the traditional
markets.

The target structure eventually chosen largely cor-
responds to the “hub & spoke” network type. It con-
sists of two main locations in low-wage countries - the
Czech Republic and Mexico - close to the manufac-
turer’s large markets. All manufacturing steps are
based at these main locations, from the casting of
parts to final assembly of the gearboxes. Less capi-
tal-intensive machining and assembly processes
with more limited economies of scale are carried out
at branches in Brazil, China, and the Philippines.

Migration from the existing structure to the target
network will take around 10 years and will involve
the closure of several production facilities at high-
wage locations unless they can be used to manufac-
ture other products. The investment project has a
payback time of around four years, taking into account
restructuring costs. Maximum capital requirements
during the migration phase are moderate: only
around 11 percent of operating costs prior to rede-
sign, i.e., around EUR 30 million for a business unit
with expenditure of EUR 280 million per annum. Re-
design of the production footprint will affect all five
companies in the network.

Our model revealed that integrated optimization of
the production network would lead to much more ef-
ficient structures than an isolated choice of location
for individual manufacturing steps. This stand-alone
approach would lead to total costs around 20 percent
higher than with integrated optimization of the en-
tire production network.

This case demonstrates the impact of two specific
factors on choice of location: reduction of exchange
rate instability and alternative manufacturing
processes. We examined the costs of network con-
figurations with low exchange rate imbalances. The
approach we describe here achieved the greatest
transparency on the conflict between costs and risk.
The effects of alternative manufacturing technology
are clearly perceptible but not overly high at 5 per-
cent of total manufacturing costs. However, they do
ultimately lead to a somewhat different network
topology, because smaller, close-to-the-market pro-
duction facilities depend on more manual processes
with low fixed costs.

4.3.1.1 Identifying Strategic Objectives and Urgency

This gearbox manufacturer analyzed the competitive
environment and its implications for the design of its
production network. It recognized that action was
needed in the segment that produces standard gear-
boxes for mid-sized automobiles.

The company is under pressure in this segment be-
cause its existing product platforms do not satisfy
the requirements of premium manufacturers, yet the
manufacturing costs of its current lines are too high
for vehicles in lower market segments. However, the
technical characteristics of the product line match
OEM requirements very well. Redesign of the pro-
duction network for this product segment would be
an alternative to pursuing a divestment strategy and
focusing exclusively on the premium sector.

Standard gearbox manufacturers mostly have their
facilities in countries with medium wage levels, such
as South Korea and Spain. They have a factor cost
advantage corresponding to around 10 percent of to-
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tal manufacturing costs. Large competitors’ expan-
sion of production via gradual relocation to low-wage
sites in China, Poland, and Slovakia has accentuat-
ed this gap in the past few years. The relatively fast
development of production capacity shows that suf-
ficiently qualified staff are available at the low-wage
locations, with a support structure of suppliers for
materials and operating resources.

The company’s costs and revenues are regionally
very unbalanced. Its profits come under particular
strain if the euro rises against the US dollar. This is
especially problematic because competitors have lo-
cal production facilities, so they do not need to make
price adjustments due to exchange rate fluctuations.
The share of imports from low-wage countries into
the main customer markets has increased by sever-
al percentage points in the past three years, while

prices have fallen by 12 percent. This development
in the share of imports is likely to continue, sug-
gesting further price decline ahead.

The mass segment is strategically important to the
company but has few production synergies with oth-
er business units. The company therefore wishes to
redesign its own footprint and supplier base so it can
achieve the cost position needed to remain competi-
tive in this segment long term.

4.3.1.2 Modeling Existing Production

The production process model maps gearbox man-
ufacture using 13 aggregated production processes
(Figure 4.16). The characteristics of the production
processes are captured in detail, especially the in-
put factor volumes. For example, for chip-removing

The production steps along the entire value chain are recorded systematically

Fig. 4.16: Production chain for a passenger car gearbox
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machining of the shafts, two minutes of untrained
labor are estimated for materials transport, handling,
disposal of the chips, etc., as well as 10 minutes of
skilled labor for machining and inspection. Process-
ing is assumed to be carried out on a machine with
an investment volume of around EUR 150,000.

Staff skills for different manufacturing process re-
quirements are also factored in. Low labor and cap-
ital productivity are assumed for countries with a
poor supply of skilled automotive staff. Others are
ruled out entirely if their level of education is inad-
equate and the manufacturer has no presence there.

The process model takes into account multiple re-
gional factors, including the location-specific prices
of steel and industrial buildings. Both these factors
are relevant since they have considerable influence

on total costs and vary greatly between potential pro-
duction locations. Customs rates are also sometimes
defined by production process or product and can
have a significant impact on the network structure.
In China and Malaysia, for example, duties for parts
and components are significantly lower than for ful-
ly assembled gearboxes.

The large share of production at high-cost
locations represents a structural disadvan-
tage that is hard to compensate for with
price-sensitive standard components

The market demand is assumed to be 50 percent in
North America, 25 percent in the Far East (Japan and
South Korea), and 20 percent in Western Europe. The
remainder is distributed across Brazil, Russia, and
other countries. The total is estimated at 500,000

At the outset, the company manufactures predominantly in locations with high factor costs

Fig. 4.17: Production networks in the status quo (case study)
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units per annum. The company supplies one hun-
dred variants of the end product. Figure 4.17 shows
the initial position of the production network before
optimization. At this point, the average total landed
costs are around EUR 590 per gearbox (or EUR 294
million for the total network).

4.3.1.3 Adapting Production Technology

Alternative manufacturing processes and shift
models are defined for eight out of the total of 13 pro-
duction processes. This means production can be
mapped with two alternative levels of automation in
two- or three-shift operation (in addition to the large-
ly manual, standard two-shift manufacturing). In
three-shift operation, the cost of capital and depre-
ciation per work piece fall compared to working just

Incorporating the input factors step by step
ensures precise decision-making support and
transparency

Fig. 4.18: Optimization stages and input
factors
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two shifts per day. Capital productivity is higher.
Higher labor costs have to be taken into account,
however, resulting from night allowances and other
additional requirements.

Modeling alternative production processes by process
type also opens up the potential of non-linear cost
curves. Alternative manufacturing processes with
greater initial investment and high capacity lead to
economies of scale that go beyond a simple linear de-
cline in fixed costs accounting cf. Figure 2.22. This ac-
counts for around 5 percent of total manufacturing
costs of the gearbox for the entire production network.

4.3.1.4 Developing the Target Structure

The factors relevant to the choice of locations are
structured into five categories: manufacturing and
material costs, market and logistics, technology, ex-
ternal factors, and transition financials (Figure 4.18).
The first four categories determine the long-term total
landed costs in the markets. The fifth category covers
the cost of relocation, i.e., the “price tag” for achieving
the target network. This section demonstrates how the
calculation gradually builds, revealing the exact differ-
ence that each category makes to the overall constel-
lation (cf. the progression from Figures 4.17 to 4.22).

Step 1: Achieving Minimum Manufacturing and
Material Costs

The main factors influencing alignment of the pro-
duction network to minimum manufacturing and
material costs are factor costs and productivity.
Based on the assumptions outlined, the optimization

Based purely on manufacturing and
material costs, Eastern Europe is attractive
for parts manufacturing and Southeast Asia
for gearbox assembly

model shows that the best location for most of the
manufacturing steps, such as turning, milling, grind-
ing, and tempering of the shafts, is the Czech Re-
public. The shafts would best be forged and the bear-
ings assembled in Russia.
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Machining of the gear wheels and rod components
should ideally be carried out in the Philippines. How-
ever, a focus on manufacturing and material costs
does not take transport costs, economies of scale,
and other factors into account.

The location factors incorporated in the optimization
model correspond to current forecasts for 2007. La-
bor costs of EUR 6.50 per hour for an unskilled work-
er are assumed for the Czech Republic and EUR 2.00
for manufacturing in China (the coastal region, but
not Shanghai). These values include the premium
normally paid by international companies, which
tend to attract and retain better skilled and motivat-
ed staff. This premium is particularly significant for
China (see Chapter 2: Factor Costs) and is also nec-
essary to achieve the level of training and experi-
ence in the company required for manufacturing
high-quality products. Very high attrition rates are
therefore unacceptable. Country-specific interest
rates in line with the investment risk are assumed
in evaluating the cost of capital.

The productivities and skills used as input factors are
defined in relation to the benchmark factory in the
United States. For Germany, for instance, labor produc-
tivity for machining (milling, turning) is pegged at
109 percent, 101 percent for the Czech Republic, and
63 percent for China (at the same level of automation).

Taking logistics costs into account -
including the costs of inventory and delivery
time restrictions - brings production much
closer to the market

Similar assumptions are made about the productiv-
ity of the other input factors (including capital). Es-
timates have to be made for countries in which no
productivity values are available for comparable
manufacturing processes. The value added of the in-
dustry, number of staff, level of education, and oth-
er factors can be based on data from statistical of-
fices. These can be compared with corresponding
indicators for existing manufacturing locations to ob-
tain a reliable estimate of the productivity that can
be achieved at a given location.

The ideal reconfiguration basely solely on manu-
facturing and material costs is shown in Figure
4.19.

Step 2: Including Market Trends and Logistics Costs

Market development and logistics costs have a con-
siderable impact on the design of a cost-minimized
production network. Taking logistics costs into ac-
count brings the last manufacturing steps, which
generate a large number of product variants, closer
to the markets (Figure 4.20). Market demand is as-
sumed to be constant in this example because no in-
crease in total demand or change in regional distri-
bution is forecast.

The logistics costs and delivery time restrictions have
a significant influence on the locations used and
total network structure. To transport a fully assem-
bled gearbox from China to Germany costs around
EUR 45 per unit, for example. Only around half of
this is accounted for by the actual freight rate for ma-
rine transport by container. The remaining costs are
for packaging, loading, fees for customs formalities
and container loading, unloading of the container,
insurance, and land transport to and from the port.
Long transportation times in intercontinental sup-
ply chains cause additional costs because invento-
ries are tied up in transport, and higher safety stock
has to be held in the network due to the longer lead
times.

In addition to the tied-up capital, it is important to
consider the depreciation in product value over time
and the opportunity costs due to lack of flexibility. In
the gearbox example, these costs could add up to as
much as EUR 30 per unit.

Logistics costs and particularly delivery time re-
quirements are a powerful driver for having produc-
tion on the same continent as the customer market.
This proximity to the market is necessary at least for
final assembly of the system, which is delivered to
the OEM on a just-in-time basis. The Czech Republic
fits the bill for the European market and Mexico to
supply customers in NAFTA states.
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Step 3: Including Technology Options and Restrictions

Factoring in the technology characteristics of the
production processes, i.e., alternative manufactur-
ing processes as well as economies of scale and
scope, indicates that production should be concen-
trated at three locations.

The use of location-specific manufacturing proces-
ses and product design can significantly reinforce
the positive impact of global production (Chapter 5).
In this example, three manufacturing processes with
different levels of automation were mapped for the
machining of the cast gearbox housings:

m First, sequential processing on conventional
milling and drilling machines is possible, with
material flow, handling, control and tool change-

over being performed manually. Machine control is
only partially automatic, resulting in substantial
waiting time during machining.

m The second option available is production on ma-
chining centers. This frees up the worker during
the machining time on the center, but material
flow, handling, and control are still manual.

m With the third option, work piece handling, tool
changeover, and material flow are largely auto-
mated, so manual work on this manufacturing step
is extremely limited and is largely restricted to
monitoring, machine setting, retooling, and main-
tenance.

The optimization model automatically selects the
manufacturing process geared best to a specific lo-

Comparatively high productivity with relatively low labor costs makes the Czech Republic

attractive

Fig. 4.19: Locations chosen exclusively by manufacturing and

material costs

Optimization

Structure of the production network

Main supply flows
Components

End products

stages

Gearboxes, components, and parts sets (in 1,000 units per year)

Transition
financials

/\‘ Landed

External costs
factors

L

Tech-
nology

LN

Market and
logistics

Manufac-

turing and
material
costs*

135.4
10.2

Cost of
capital

Manu-
facturing
costs*

125.2

Annual
costs
EUR millions

* Ex works; excluding fixed costs (included in “technology” category) and logistics costs (for parts and end products)

Source: McKinsey/PTW (ProNet analysis)




4.3 Production Footprint Redesign: Case Studies

175 |

cation from the options described. The ROI is also
evaluated against the backdrop of the unit volume to
be produced, possible shift models, and economies
of scale.

Smaller satellite manufacturing bases are
unattractive if economies of scale and scope
are factored in

The fixed costs per location and manufacturing
process also need to be estimated. Economies of
scope can be tapped in this example because pro-
duction is close to the R&D function based in south-
ern Germany. If manufacturing at the R&D location
itself is not cost-efficient for this product segment
even when economies of scope are taken into ac-
count, production in the Czech Republic still offers
some proximity to the R&D location (Figure 4.21).

Step 4: Including external factors

External factors also have a high impact on the net-
work structure. Customs duties and currency hedg-
ing are particularly important in this case.

Customs duties and non-tariff trade barriers are
highly relevant in the automotive industry, particu-
larly in some Asian countries, such as China, India,
Vietnam, and Malaysia, and also for other locations
such as Brazil. Most high-wage countries, in contrast,
have much lower customs duties. Japan, for example,
no longer levies any customs duties on the import of
many industrial products, making imports from low-
wage countries particularly attractive. The case
study also considered the effect of direct and indirect
subsidies. Direct subsidies were incorporated by a
corresponding reduction of the acquisition costs of

Market development and logistics costs lead to the relocation of production to

close-to-market, low-wage locations

Fig. 4.20: Locations chosen when market and logistics are included
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machinery, plant, and buildings, while indirect sub-
sidies reduce expenditure on (for example) training
and customs duties. For this case, tax motives had no
influence on the choice of locations.

The desire to minimize currency imbalances and
the risks associated with exchange rate fluctuations
played an important role. The company’s initial po-
sition is likely to seem familiar to companies from
Western Europe. While a large share of the costs of
in-house production and materials procurement is
incurred in euros, much of its revenues are earned
in the US dollar area. In the euro zone, costs exceed
revenues by around 30 percentage points. The situ-
ation is roughly reversed in the United States. A sub-
stantial share of input factor prices is determined lo-
cally in these two large economic areas, so that even
the adjusted currency imbalance is considerable.
During a risk analysis, it was decided that the nom-

inal currency imbalance for each currency should be
no more than 20 percent of the total network costs
for each currency. The exception was Japan. Higher
revenues than costs in yen were allowed since no
significant devaluation of the yen was expected.

In the status quo, the maximum nominal currency
imbalance is around 30 percent. The cost-minimized
target structure of the network already has a much
lower imbalance: a nominal figure of around 20 per-
cent of total costs. Analysis of the sensitivity of ma-
terials prices to changes in exchange rates and the
possibility of passing on part of a currency-related
cost increase to customers shows that the real cur-
rency imbalance is around 10 percent. In concrete
terms, the euro prices of some raw materials are ac-
tually somewhat aligned to world market prices in
US dollars, so that if the value of the US dollar de-
creases, the prices of these goods also fall in local cur-

Economies of scale favor locations with large volumes

Fig. 4.21: Locations chosen when economies of scale, automation,

and local skills are taken into account
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rencies. Depending on the flexibility available for
shifting costs between currency zones and the op-
portunities for hedging using financial instruments,
an upper limit should be drawn for the maximum
nominal currency imbalance.

Tighter restriction of the maximum nominal curren-
cy imbalance (this excludes the positive disequilib-
rium versus the Japanese yen) further reduces the
risk of exchange rate fluctuations but leads to high-
er costs. A profit risk due to depreciation of the
Japanese yen and the US dollar remains, as well as
moderate risks from an appreciation of the Czech ko-
runa, the Mexican peso, and the Philippine peso (see
Table 4.1).

Restricting the maximum currency imbalance would
lead to a shift in capacity from Mexico to the Philip-
pines. This reduces the difference between expen-
diture and income in the different currencies. The
correlation between exchange rates is integrated (ap-
proximately) based on historical data. The end result
is that total network costs are slightly higher, but the
profit risk from exchange rate fluctuations is re-
duced.

Figure 4.22 shows the production volumes per loca-
tion and process step for the lowest-cost network
configuration, taking into account all relevant fac-
tors influencing the long-term costs of the network
and restriction of the nominal currency imbalance to
20 percent. Seven locations are used worldwide in
total. Three of the locations have over 1,000 employ-
ees. Only 50 to 210 people are employed in each of
the other countries. The configuration can therefore
be described as “hub & spoke”, with complete control
of the entire process chain concentrated in two
places worldwide.

The target structure uses two main
locations and three smaller assembly plants

The sensitivity analysis of increases in labor costs
shows that a location in Russia or Ukraine should be
considered for toll manufacturing in view of the rel-
atively rapid wage increases expected in the Czech
Republic. Labor-intensive preliminary products
could be delivered from there to the main location in
the Czech Republic. The network would then devel-
op into a hybrid of “hub & spoke” and “sequential or
convergent.”

Table 4.1: Net currency imbalances arising from different shares of revenues and costs in the cur-
rency zones. The figures apply to the production network in the case example.

Scenario Currency imbalance (net, nominal) Cost
increase***

usD EUR JPY* | CZK MXN PHP CNY | Other**

Initial position (base case) | 0.314 | -0.302 | -0.134 | 0.002 | 0.011 0.003| 0.031 0.074 n/a

Cost-minimized;

no restrictions 0.149 | 0.070 | 0.183 | -0.095 | -0.192 | -0.190 | 0.017 0.058 0%

Max. imbalance

approx. 19% 0.114 | 0.050 | 0.183 | -0.114 | -0.111 | -0.183 | 0.007 0.054 4.3%

Max. imbalance

approx. 14% 0.100 | 0.051 0.183 | -0.102 | -0.081 | -0.134 | 0.003 | -0.022 7.4%

Max imbalance

approx. 10% 0.046 | 0.055| 0.183 | -0.073 | -0.058 | -0.096 | 0.005 | -0.063 12.1%

* No restriction of the positive disequilibrium vis-a-vis the Japanese yen

**  Netted off

*** Increase in total landed costs assuming annual average exchange rates and 2003 prices

Source: McKinsey/PTW (ProNet analysis)
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The remaining locations serve as close-to-the-mar-
ket manufacturing and assembly sites. This is ad-
vantageous because of the high demands on delivery
capabilities and the growing number of product vari-
ants along the value chain. A sensitivity analysis
shows that a further small location in the US would
be needed for final assembly if delivery time re-
quirements became more stringent or the number
of variants increased. Although this process is rela-
tively labor-intensive and does not lend itself much
to automation, locating it close to the market has
benefits such as improving delivery capability and
reducing inventory. An assembly location in the US
would also further reduce the currency imbalance,
but cause a moderate increase in total network costs.

In the configuration shown in Figure 4.22, the total
costs of the network are 41 percent lower than the
costs of the original network if the same unit vol-

umes are produced. The delivery lead times meet the
defined requirements, and all logistics costs are in-
cluded, including inventory costs. The basic struc-
ture of this configuration is robust: It only changes
incrementally if input parameters are altered with-
in small margins. Incremental changes that would
barely have any impact on total costs include relo-
cating some parts manufacturing processes to Rus-
sia or Ukraine. Such flexibility is important, as al-
ternative locations are helpful in implementing a
location strategy. One example: Negotiating with
multiple governments in parallel about setting up a
production site can improve the odds of receiving in-
vestment subsidies or other support (also see Chap-
ter 6).

However, the high savings - calculated by comparing
total network costs of the target setup with the sta-
tus quo - only reflect the long-term perspective.

Mexico and the Czech Republic are the main locations in the optimized network

Fig. 4.22: Locations chosen when external factors are included
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Transition from the existing to the optimized net-
work will initially create a capital requirement that
needs precise calculation during migration planning.

4.3.1.5 Planning Migration

The ratio of annual savings that can be achieved in
the long term (approx. EUR 115 million) to capital re-
quired within five years for rapid implementation
(some EUR 160 million in restructuring costs, EUR
90 million in start-up expenses, and EUR 120 million
in additional investments) is around 1:3.2. Prag-
matic migration from the existing production net-
work to the target structure would therefore not be
optimal as it needs very high one-off expenditure
(Figure 4.23). Together with the additional invest-

ments needed, this would generate a high capital re-
quirement in the early years of implementation that
would only be balanced out by savings in subsequent
years. Slower migration would lead to a higher over-
lap between one-off expenditure and savings already
achieved, reducing the capital requirement and,
thus, the risks of the operation. The speed and se-
quence of relocating the manufacturing steps were
therefore analyzed in detail and aligned with corpo-
rate objectives.

In planning the migration, three sets of issues are
particularly relevant:

m Expenditure for/constraints on production ramp-
up

The model shows a positive impact after 3 years, but the entire relocation takes almost

a decade

Fig. 4.23: Net cash flow in relation to the initial
EUR millions p.a.

® Expenditure before reloc.:
® NPV of reconfiguration:

scenario

EUR 294 million p.a.
EUR 388 million*

® Payback period: 4.2 years
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m Restructuring expenses

m [nvestments in machinery and plant at the new
locations.

The proceeds from the sale of the machinery, build-
ings, and land freed up at the locations to be closed
should also be included when assessing the financial
implications. The end products of migration plan-
ning are a business case for the reconfiguration of
the production network and an action plan for the
ramp-up and ramp-down of manufacturing capacity
per location and manufacturing step.

Adjusted migration extends implementation
over 10 years, reducing initial capital
requirements

The restructuring expenditure is dominated by
compensation payments. You need to enter into the
model the country-specific values for severance pay-
ments (adjusted to the staff structure in each facto-
ry), natural attrition rates, and share of staff retiring
over time. In Portugal, for example, the severance
payment for a worker with a tenure of 10 years is es-
timated at around EUR 8,000. Non-cash-flow-rele-
vant cost (such as write-offs) is not included in the
business case since the NPV is calculated solely from
expected cash flow effects.

However, this cost should be taken into account
when calculating the influence of network redesign
on the profit and net margin. The restructuring costs
for all factories over a period of 10 years would
amount to around EUR 80 million.

The spend on production ramp-up in the new fac-
tories results mostly from the training of new em-
ployees, additional expenses for expatriates, and low
productivity during the start-up phase. The transfer
of products previously made at other locations can
lead to considerable costs, particularly if customers
demand complex auditing and sign-off procedures.
These items total expenditure of around EUR 50 mil-
lion in this case. A further EUR 10 million in one-off
costs arises from the physical transportation of ma-

chinery and plant, overtime allowances for the pro-
duction of a buffer inventory, and reassembly and
commissioning of the plant at the new location. This
expenditure is distributed over 10 years, since the
relocation of production and ramp-up of manufac-
turing steps takes place successively at the new lo-
cation.

The additional investment requirement during the
migration phase is moderate. Some of the equipment
needed for manufacturing at the new sites can be
transferred from existing locations. Even if the plan-
ned investment is considerably higher in the first
few years of migration than if operations were con-
tinued within the existing structure, a large share of
the investments will be covered by funds that would
anyway have been needed for upkeep and modern-
ization. The migration phase from planning until full
ramp-up in the new factories extends over 10 years,
with the most important changes in capacity distri-
bution taking more than six years. The relatively
long migration phase therefore also leads to a fairly
low need for liquid funds to finance the relocation.
Extending the time keeps restructuring costs low,
makes training new staff less expensive, allows bet-
ter continued use of existing machines and systems,
and enables efficient development of suppliers. The
additional expenditure from changing the location
configuration is therefore outweighed by savings
from an early stage.

More consideration should also be given in the mi-
gration phase to which companies in the network
should take over which manufacturing steps at
which locations. Constraints may also emerge here
that should explicitly be included in the migration
adjustment. The manufacturing steps “Housing: cast-
ing” and “Housing: machining” are not set up right
at the start of production at the new location, since
these processes involve significant economies of
scale, and a supplier would want commitment to a
relatively high unit volume to invest in new manu-
facturing capacity and molds. Supplying the finished
housing also reduces complexity in the start-up
phase.
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In this particular case, no proceeds were estimated
for the sale of land and buildings that were not re-
quired any longer at the status quo locations. It was
assumed that all space would be rented both in the
base case and target structure to improve compara-
bility.

Strategic capacity planning is a vital element
in the location concept and implementation
planning

The adjusted migration path proposes gradual wind-
down of production at the high-wage locations. The
location in Japan will be closed five years after ap-
proval of the location concept and Germany three
years later. Production capacity will be reduced by
natural attrition and the transfer of employees to oth-
er functional areas, so layoffs for business reasons
will not be necessary in this first phase.

The new locations in the Czech Republic and Mexi-
co will be opened two years apart and powered up
step by step with capacity increases of approx.
40,000 units per annum. Not all manufacturing steps
will be carried out at the new sites at the outset. This
approach minimizes production ramp-up costs and
risks.

Figure 4.24 shows the strategic capacity planning of
a new production location in the network. The sched-
ule serves as a cornerstone for cross-functional plan-
ning. It is accompanied by a high-level action plan for
each function specifying (for example) expatriate as-
signments and hiring needs. Strategic capacity plan-
ning and the action plan, thus, serve as an interface
between central cross-network planning and local
detailed planning and implementation. This gives
the local project teams the key data for building their
own locations, while Purchasing can see from it the

The migration plan provides a detailed breakdown of the requirements for each location and

production step

Fig. 4.24: Capacity plan for each manufacturing step - Mexico factory
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targets for selecting and developing the local sup-
plier base.

The business case for the entire transition has an
NPV of around EUR 390 million, i.e., some 130 per-
cent of total network costs before optimization.

4.3.2 Case Study 2: Consumer Electronics

A consumer electronics case (Figure 4.25) demon-
strates how savings of approximately 7 percent can
be achieved through partial footprint redesign. The
existing location structure had already been opti-
mized to reduce costs around 15 years previously, so
much of the manufacturing is based in the Iberian
Peninsula. Now falling prices throughout the indus-
try are creating additional need for action. A review

of the configuration has become essential, especial-
ly for products in the lower market segment.

4.3.2.1 ldentifying Strategic Objectives and Urgency

The company is under severe competitive pressure
in the consumer electronics sector. Most of the prod-
ucts in this market segment are sold through speci-
alist retailers but do not earn the price premium of
Apple or Sony high-end products. Manufacturers from
low-wage countries are increasingly offering simple
products at much lower prices through other sales
channels such as discounters. Asian manufacturers
are even offering units with identical functionality
through the same distribution channels at prices
around 20 percent cheaper. Competitors are achiev-
ing lower costs of goods manufactured via lower-cost

The savings potential is less when relocating from an area where wage costs are already

relatively low

Fig. 4.25: Total landed costs*
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procurement of simpler intermediate products, bet-
ter leverage of Asian supply markets, very simple,
non-capital-intensive manufacturing processes, and
manufacturing at locations with wages of approx.
EUR 0.6 per hour. Despite the company’s existing
brand advantage, the substantial price difference is
leading to increasing erosion of market shares in its
key markets. It has very little opportunity to expand
distribution to countries with growing market vol-
ume because of its unfavorable cost position.

4.3.2.2 Modeling Existing Production

A representative product with few variants is used
to define and model a production process structure
that can represent the production network of the
company and its supplies as a whole. Production was
captured in 13 manufacturing steps, ranging from
the etching of PCBs, insertion of components, as-
sembly, and quality control through to packaging
and shipping (please refer back to Figure 4.11). The
production of semiconductor components and pas-
sive electronics parts was not explicitly modeled
since these parts are procured globally and can be
made available at every location worldwide at com-
parable costs because of their high value density.
However, closer examination shows that local man-
ufacturing often leads to much better access to the
local supply market. This can lead to substantial
price differences, even for standardized components.
Some manufacturing steps at upstream suppliers
(second- and third-tier suppliers) cannot be influ-
enced in the mid-term because the company is tied
to these providers by long-term contracts.

4.3.2.3 Developing the Target Structure

The target structure largely corresponds to the “se-
quential or convergent” network type. The cost-min-
imized production network uses the existing pro-
duction sites in Hungary and Malaysia and a new
factory in Romania. Suppliers in Malaysia are used
to make most of the parts that are manufactured in-
house. The assembly of a relatively small number of
end products for the Asian market can also be as-
signed to these suppliers to minimize customs du-

ties, transport costs, and inventories. The more cap-
ital-intensive and complex manufacturing steps will
then be located in Hungary, which already has an
existing base of qualified staff, and where a key com-
ponent is also assembled by a joint venture partner.
Romania is also of interest for parts of the labor-in-
tensive final assembly and manufacturing of simple
parts due to its membership in the EU.*' In contrast
to many Asian countries, no customs duties are levied
on imports from Romania into other EU countries -
the company’s main market. For the existing product,
if the manufacturing process remains unchanged,
the customs duty of 14 percent on electronics im-
ports from Asia is higher than the additional labor
cost advantage Asia has over Eastern Europe.

The relatively low savings of 7 percent of total land-
ed costs to be gained from production network re-
design are partly due to the fact that, in the status
quo, manufacturing is already based in a region with
relatively low labor costs of around EUR 6 per effec-
tive working hour. The small difference between the
labor costs in the existing factory and potential new
locations makes early payback of the one-off ex-
penses and relocation investment difficult.

The cost effectiveness of relocation with a payback
time of around seven years appears marginal. The
restructuring and start-up expenditures and addi-
tional investments required would have to be further
reduced to make the location concept sustainably at-
tractive. Relocation alone does not solve the strategic
issue of low-cost competition from Asia. Redesign-
ing the product and production processes should be
investigated as an alternative to a “copy & paste” re-
location of the existing setup. Options could include
a fundamental overhaul of the product design so that
simpler, cheaper components can be used, or the
complete outsourcing of production.

21 Before January 1, 2007 Romania already had associate EU status, en-
joying comparable customs status to that of the EU member states.
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4.3.3 Case Study 3: Structural Component
for the Aviation Industry

A case from the aircraft construction industry shows
how global production can save over 20 percent of to-
tal landed costs using the example of one structural
component (Figures 4.26 - 4.27). A reduction in the
currency imbalance can also be achieved, as well as
an improvement in local market presence, which can
stimulate sales.

In the status quo, manufacturing is based in high-
wage countries: Here, Western Germany was as-
sumed in this example. Labor represents a relative-
ly high share of costs. How much varies considerably
along the manufacturing steps. While machining
processes are highly capital-intensive and account
for a large share of raw material needs, assembly
processes are very labor-intensive. Automation is not
cost-efficient for many manufacturing steps because
of the small unit volume.

Cutting manufacturing costs was not the only con-
cern when redesigning the production network. An-

other focus was to reduce the exchange rate imbal-
ance. The manufacture of aircraft components is rel-
atively complex. The first step was therefore to iden-
tify a number of locations with attractive costs. A
more detailed appraisal of the technological capa-
bilities and likely productivity at these locations was
to follow.

The analysis of only one fairly large component is re-
vealing in terms of potentially attractive locations
and the impact of location choice on cost structure.
However, the product scope considered is too limit-
ed to determine the location configuration of the to-
tal production network. When only one component
is analyzed, economies of scale dominate and indi-
cate the need for a “global factory” network. Instead,
the case study should be seen as a valuable snap-
shot of the approach. The model is more transparent
and the information aggregated within it is easier to
document because of the simple structure of the pro-
duction network considered. The relatively compact
model for the production of one individual part can
then be integrated into a larger model with around
100 manufacturing steps for the entire aircraft.

The sequence of production steps describes the supplier relationships in the network

Fig. 4.26: Manufacture of a fuselage structural component -

simplified process model

Milling
panels

Shaping
| panels

Milling
profiles

AIRCRAFT CONSTRUCTION

Painting
large parts Final

assembly

;

Inspection
and docu-
mentation

: Painting Pre-
Shaping small parts assembly
Cas_ting/ Machining
forging

Source: McKinsey




4.3 Production Footprint Redesign: Case Studies

185 |

4.3.3.1 Modeling Existing Production

The case example assumed that Germany and the
US would each account for 25 percent of demand,
and the remaining units would be delivered to
France, Japan, Brazil, and China. Around 250 large-
volume structural parts of these variants are manu-
factured per annum, with a large number of other
components produced along a very similar process
chain.

Since the model only considers one representative
part with 11 production processes, the situation is
comparatively easy to map. Process groups, i.e.,
process steps sharing the use of resources, were not
defined. The individual process steps all use differ-
ent resources, with corresponding fixed costs. Fixed
costs are also estimated for locations that cover, for
example, the fixed share of expenses for a works

manager, administrative support, and facilities like
the canteen.

The assumptions on the input factors per process
step vary widely. While machining for panels and
sections is highly capital-intensive, relatively little
capital needs tying up in assembly, the paint shop,
and inspection processes. The fixed capital employed
per process step and process type ranges from
EUR 50,000 for preassembly of parts (semi-auto-
matic riveting tongs, simple mounts) to EUR 1.5 mil-
lion for machining on large panels. The economies of
scale are correspondingly high in some manufac-
turing steps.

Factor prices vary from location to location. It is
very important to factor in the staff skills required for
constructing aircraft components. The assumed la-
bor costs vary significantly from the general average

The cost reduction comes solely from the labor factor if identical design is assumed

Fig. 4.27: Total landed costs*
Unit costs, EUR thousands

AIRCRAFT COMPONENTS

EXAMPLE

Current Cost-optimized
setup network****
Cost of capital in
equipment, 28.7
inventories, etc.\:m B
= . _,,./-'03' G
Customs duties, 226
transport, etc. 96 0.8
Raw 0.3
materials
Direct Effective machine
Impact € costs**
on P&L
Direct labor
costs™*

* Cost of materials, manufacturing, and logistics
** Incl. maintenance and fixed costs for machinery, plant, etc.
“* Incl. fixed costs for buildings, administration, etc.
** Only partial analysis of alternative manufacturing technology

Source: McKinsey/PTW (ProNet analysis)




| 186

4 Network Design: Optimizing the Global Production Footprint

as a result. They range from EUR 3.60 per hour for
a worker in Russia and EUR 5.53 for China to EUR
34.60 for West Germany. The relative labor cost dif-
ferential for foremen and managers is somewhat low-
er. The physical productivity that could be achieved
in the mid-term was estimated based on current air-
craft construction activities in each country. For sim-
plicity, eight years was taken as the depreciation pe-
riod for all process steps and process types in all
countries.

4.3.3.2 Developing the Target Structure

The structure of the optimum production network is
characterized by economies of scale. The lowest-cost
solution only uses one location in Eastern Europe.
The Czech Republic appears to be the prime choice
because labor costs are low and (at least some)

trained staff are available with a relevant background
and experience in aircraft manufacturing. Fairly
high mid-term productivity is therefore assumed and
factored into the model.

If the company is forced to spread production ca-
pacity across different locations because of a limit
on the maximum permissible currency imbalance,
for example, all of one particular process step should
be established at a given location. This would pre-
vent the need to keep process-specific tools and ma-
chinery at several locations (which would duplicate
fixed costs).

Limiting the nominal currency imbalance to a max-
imum of 35 percent means a second production lo-
cation is required. This reduces the risk from ap-
preciation of the Czech koruna. The total costs of the

Factories in the Czech Republic, Russia, India, and the Ukraine would be able to supply parts

at very similar costs

Fig. 4.28: Ranking of locations for manufacturing parts
Manufacturing costs, EUR thousands; savings, in percent

Machine costs
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Germany Labor costs Material costs capital) Transport
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Source: McKinsey/PTW (ProNet analysis)
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production network would rise by around 7 percent
as a result. The lowest-cost configuration without a
limit of this kind has a nominal currency imbalance
of around 50 percent.

The model takes into account the fact that the trend
in the exchange rate of the Czech koruna is com-
pared against the euro rather than against other cur-
rencies, such as the US dollar. When the nominal
currency imbalance is adjusted for the influence of
price dependencies, the estimated imbalance drops
significantly to around 10 percent. This is because
both the prices of most raw materials, e.g., alu-
minum, and the prices of the machines used are gen-
erally determined on a global basis.

The robustness of the optimum location configura-
tion is analyzed by successively eliminating the
process/location combinations used in the lowest-
cost structure. Figure 4.28 shows the results of this
process.

The use of a production location in India, for exam-
ple, results in 2.7 percent higher total landed costs
than the lowest-cost location in Eastern Europe (the
Czech Republic). In this case example, only as-
sumptions on the productivities the company could
achieve in the mid-term were applied. Specific mini-
mum requirements on the currently available sup-
plier structure and the supply of qualified staff at the
location were not mapped. These factors and the con-
crete implications for the companies involved should
be discussed in the decision-making process. If this
discussion results in additional or modified assump-
tions on the costs or constraints for the individual
locations, they can be integrated into the model.

The case example provides interesting insights into
the development of the cost structure of a structural
component if the production location is changed and
indicates a number of potentially attractive locations.
However, it also makes clear that restricting the
scope of analysis to one component (even a repre-
sentative one with costs of around EUR 5 million
p-a.), does not deliver a suitable basis for an all-round
evaluation of the production network. In practice,

the fixed costs would be distributed across a larger
number of production processes by using the ma-
chines and locations for a large number of products.
The target network type would then change from the
“global factory” to the “sequential or convergent”
network. The use of different locations makes sense
due to the very different cost structures of the indi-
vidual manufacturing steps. But economies of scale
and transport costs make it uneconomical to split
up production too much. It would therefore be ad-
visable to extend the analysis to more and larger
parts with a more superordinate role in the overall
aircraft.

4.3.4 Case Study 4: Appliances
Manufacturer

The case study of an appliances manufacturer (Fig-
ure 4.29) reveals optimization potential of around
18 percent of total landed costs. The savings poten-
tial is even higher for individual product areas, at
around 24 percent. However, overall the company
wishes to expand its strategy of keeping and devel-
oping core competencies in its home factories in the
mid-term. Redesign of the location structure will still
make the company more competitive by reducing the
total landed costs and laying the groundwork for fur-
ther expansion in foreign markets, since delivery
times will be shorter and the supply chain can be
better integrated with suppliers and customers.

The target structure includes aspects of the “hub &
spoke” and “sequential or convergent” network
types. The manufacture of parts such as valve com-
ponents is relatively capital-intensive and exhibits
significant economies of scale. These components
are also quality-critical. All these factors favor cen-
tralization of the manufacturing steps. The large
number of variants to be produced with short lead
times demands close-to-the-market assembly and
packaging. However, the hub & spoke network type
is not fully realized because simple preliminary
products do not have to be produced in the market,
and their manufacture is not knowledge-intensive.
These manufacturing steps should therefore be
based at locations with low factor costs and be de-
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livered from there - a feature of the “sequential or
convergent” network.

Almost all of the company’s production function was
analyzed and modeled. The manufacture of its seven
product lines (six are shown in Figure 4.30) is mapped
in 41 production processes. The products surveyed
represent around 85 percent of total revenues (ex-
cluding purchased finished goods). The mapping al-
so included some suppliers’ production processes.
Technological alternatives were only developed and
mapped for two production processes (steps 5 and 6).

The savings in this case example are distributed very
unevenly across the manufacturing steps. For labor-
intensive steps such as manual polishing, assembly,
packaging, and shipping, significant savings can be
captured from relocation to low-wage countries. This
is not the case with production processes such as
sintering and automated casting. The cost impact of

relocating steps with a high share of raw materials
- the casting of brass parts, for example - is consid-
erably reduced by the fact that these raw materials
mostly have a standard price tag all over the world
and therefore have no impact on the choice of loca-
tion.

In this case example, migration to an optimized pro-
duction network requires significant consolidation of
the current location structure. It involves the closure
of smaller factories in Germany. Production can then
be carried out close to the R&D and design functions
at the remaining lead locations. This scenario also
sees a share of premium products continuing to be
made at the lead factories whose manufacturing ac-
counts for only a low share of total production costs
and that have to meet high requirements on delivery
time and delivery reliability. A new location in East-
ern Europe can take on a large share of the produc-
tion of mass and intermediate products for the Eu-

Relocating production to low-wage locations alters the entire cost structure

Fig. 4.29: Total landed costs*
Unit costs, EUR
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Source: McKinsey/PTW (ProNet analysis)
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ropean and Asian markets. An additional production
facility in the NAFTA region will lead to slightly high-
er total costs but will support cost-effective supply
to the North American market with short delivery
times and also reduce the foreign exchange risk.

Above and beyond the concrete implications for the
company, this case is also of interest because of the
way optimization was executed. The level of detail
employed clearly went beyond the bare essentials.
By using a fairly small number of process steps, it is
possible to focus the process model and concentrate
on those manufacturing steps that will really make
a difference. This would also greatly reduce com-

puting time for the modeling (by a factor of approx-
imately 10), creating space to expand the scope of
analysis.

In the optimum location configuration, the produc-
tion process volumes are distributed such that a con-
siderable number of processes can be aggregated
without impairing the result. In the present example,
the processes of “shaping sand core” and “casting”
(now process 8, Figure 4.30) were combined when
the process model was created. Even though the
processes do not have a similar cost structure, sepa-
rate modeling does not make much sense because
the intermediate sand core product cannot be trans-

Fig. 4.30: Production process model (several product lines)
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ported between locations without a disproporti-
onately high effort. The final assembly for product
lines 1 to 3 can also be aggregated into one process.
This applies to the sequential steps 10 and 11, too. In
these steps, the same volumes are made at the same
locations in the current structure. Aggregation by
simple addition of the input factor volumes therefore
has no influence on the optimum solution. This
means the number of process steps can be reduced
by 16. Further aggregation across product line bor-
ders also appears feasible, so the model could be
pared down to around 20 process steps (compared to
the current 41).

Optimizing a global production network is a highly
sophisticated operation. It has to be embedded in a
company’s strategic objectives, ensuring appropri-
ate selection of the scope of analysis, input factors,
and market assumptions. Its scenarios must be fact-

Further reading

Abele, E. and J. Kluge (eds.): How to Go Global - Designing and
Implementing Global Production Networks. Projektbericht
“ProNet”. Diisseldorf: McKinsey & Company, Inc., 2005.

Madura, J.: International Financial Management. 7th Edition.
Mason: Thomson South-Western, 2003.

based and transparent to ensure unbiased dialog in
the decision-making process and buy-in once the
course is set.

The methodology outlined in this chapter is an en-
tirely new quantitative approach. In contrast to sce-
nario-based analysis, its greenfield target structure
delivers the optimal solution given the pre-estab-
lished input parameters. This forces you to explicit-
ly specify any restrictions: Why shouldn’t a process
be located at the site with the most compelling eco-
nomics? At the same time, its comprehensive value
chain perspective pushes the envelope: How could
you align procurement to optimize along this mod-
el? Could you modify your technology, or even your
products?

The following chapters detail certain elements in the
design that were too comprehensive to cover here:
procurement, product/process adaptation, or R&D -
and implementation itself.

Paquet, M., A. Martel, and B. Montreuil: A Manufacturing Net-
work Design Model Based on Processor and Worker Capabili-
ties. Technical Report, Quebec: CENTOR Research Center,
Université Laval, 2003.

Ritter, R. C. and R. A. Sternfels: “When offshoring does not make
sense” in The McKinsey Quarterly, No. 4, p. 124-127. New
York: McKinsey & Company, Inc., 2004.
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5 Productlon Technology: Adapting to ( Z

Summary

Selecting production technology for global manufacturing sites means balancing the advan-
tages of standardization against those of local adaptation. Tailoring production technology to
different locations can be highly beneficial. It enables manufacturers to leverage factor cost
differentials more effectively, adjust production complexity to employee skill levels, and match
plant and machinery to the unit volumes required at that site. Production technology may al-
so need adapting to allow changes to the workpiece design, such as to suit local taste or cus-
toms regulations.

The downside is that local adaptation broadens the portfolio of production technologies and
product variants that a company has to maintain. Variability creates complexity. And com-
plexity drives costs. Companies therefore need to carefully control the number of design and
production technology variants they have.

Companies basically have three options. Manufacturing technology that is complex and in-
volves high development costs should remain largely unchanged across locations. If there is
greater scope for reconfiguration, companies should first consider adapting a proven process
technology without altering the workpiece design. Modifications to workpiece handling and
transport are possible levers. Process changes that directly affect product characteristics such
as automating metal cutting or using a different welding technology should also be considered,
but with greater caution. The next step may include a change to the workpiece design, which
often allows the use of completely different manufacturing methods and machinery.

When considering adaptation, alternatives need examining within the context of the overall
production network. It is vital to consider the one-off expenses required to change the prod-
uct design and manufacturing method in addition to the operations costs. Technology that
cannot be leveraged globally is often too costly to develop and maintain.



Key questions, Chapter 5

m Why adapt production technology to local
requirements?

m How do differences in factor costs, em-
ployee qualifications, planned production
volume, customer requirements, and reg-
ulations impact the selection of production
technology?

m How can production technology and prod-
uct design be adapted to better meet local
requirements and make production more
profitable?

m What adjustments can be made to produc-
tion technology without changing the prod-
uct design?

m Under what circumstances should compa-
nies refrain from adapting to local condi-
tions?

m What criteria should be used when choos-
ing the optimum solution for a specific lo-
cation? And for the company as a whole?

193

5.1 Reasons for Adaptation

Setting up a new production location abroad should
not automatically mean one-to-one transfer of a com-
pany’s manufacturing technology.

Companies planning the move for cost reasons
should consider adaptation to take advantage of the
different factor costs and production volumes. They
can make considerable savings by adjusting to local
conditions (Figure 5.1). Similarly, it can be unwise
for companies wanting to develop a new market us-
ing a new production location to transfer existing
products and manufacturing methods without first
testing them. The local market will often require
modifications in functionality, design, and price po-
sitioning - which means production costs need to
change, too. Altering the product design usually al-
so makes it necessary and economically viable to
adapt the manufacturing technology.

Companies - with few exceptions - should
consider at least two different sets of
production technology: one for capital-
intensive production in high-cost countries
and one for flexible, simple, labor-intensive
production in LCCs

Experienced companies take a global perspective to
maximize the use of local adaptations at other man-
ufacturing sites across the globe. While it may be
tempting to use the same manufacturing methods
and product design as at home to try to ensure fast,
risk-free production ramp-up of high-volume com-
modity parts, this choice can be a false economy. In-
stead, replacing capital-intensive production meth-
ods with processes that make greater use of manual
labor often makes it possible to set up more cost-ef-
ficient and flexible production at low-wage locations.
Using the same production technology and product
design in high- and low-cost countries often results
in production that is too highly automated and thus
too complicated, capital-intensive, and inflexible in
a low-cost location.
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The framework outlined in this chapter should help
companies to integrate the development and selec-
tion of site-specific manufacturing technology into
their globalization strategy. We describe the basic
options and demonstrate a procedure for evaluating
them from the perspective of both the individual lo-
cation and the company as a whole.

The extent to which product design and manufac-
turing technology need to be adapted is determined
by conditions at the production location:

m Factor costs: The fact that labor costs are lower
and the cost of capital usually higher in develop-
ing or industrializing economies than in already
highly developed nations makes the use of labor-

intensive manufacturing technology more attrac-
tive than capital-intensive methods.

The main reasons for adapting manufactur-
ing technology are differences in labor costs,
cost of capital, unit volumes, qualifications,
and product specifications

m Skills/qualifications: A low general standard of
education and corresponding lack of qualified staff
and experience can necessitate the use of less com-
plex manufacturing technology. It is much easier to
manufacture a threaded than a welded or glued joint.

m Unit volume' and flexibility: The capacity of ma-
chine types and tools may make different manu-

Significant savings possible from adjusting production technology

Fig. 5.1: Savings resulting from choice of location and changes to production technology

Percent of total costs

Scope of cost comparison
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manufacturing prior to optimization at locations where average wages are around USD 6 per man-hour

Source: McKinsey/PTW (ProNet analysis)

1 Cf. Lindemann (2005), pp. 14 - 19.
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facturing technologies attractive for the differing
production volumes of each plant. Drop forging a
part, for instance, may only be economical for over
200,000 units per year. Metal cutting is more eco-
nomical for smaller volumes.

m Customer requirements and local supplies: Lo-
cal customer preferences frequently lead to alter-
native materials, new tolerances, and different
product features. Customers in developing coun-
tries, for example, geared much more to price than
quality, often prefer simpler products with broad-
er tolerances, a shorter guarantee, or more limited
functionality - provided they cost less. Local sourc-
ing is critical to achieve low product costs, particu-
larly for products with low value density. Companies
may also have to adapt production technology so
they can process locally sourced raw materials and
semi-finished products.

m External conditions and risks: Externally imposed
regulations (such as customs requirements) can re-
quire the separation of product parts and a change
in assembly sequence. Wishing to prevent a know-
how drain and product piracy can also be important
reasons for a certain choice of manufacturing tech-
nology and product design. Dividing up production
steps over several locations or suppliers is one lever
for minimizing the risks of losing know-how.

5.1.1 Factor Costs

Production technology alternatives allow companies
to tailor plants to local conditions. Differences in la-
bor costs are often the single most important factor
in this decision.

To evaluate manufacturing methods, the costs of
each option should be calculated based on local fac-
tor costs. The example in Figure 5.2 shows an ag-
gregated calculation for several manufacturing steps.
This reveals that automated manufacturing in India
is around 16 percent more cost-efficient than in Ger-
many (as an example of a high-cost location). Costs
can be lowered by an additional 7 percent using
manual production methods.

In practice, however, the advantage gained by switch-
ing to manual labor goes far beyond the additional
savings in variable production costs. A manual
process is significantly less capital-intensive and
therefore has a shorter payback time. It is more suit-
able for supporting rapid expansion in a less stable
market environment. Minimum production capacity
is also lower: the machinery used for an automated
process requires higher unit volumes to be econom-
ically worthwhile.

Differences in labor costs between locations affect
more than just a company’s own production process-
es. They also have an impact on the costs of supplied
parts and semi-finished goods. More labor-intensive
production can be favorable particularly for produc-
tion in small unit volumes and batch sizes. For this
reason, an increasing share of automotive spare parts,
for instance, is produced in Romania and India.

Machine tools, jigs, and simple machines can be pro-
cured locally too - provided appropriately qualified
suppliers are available. However, experience shows
that more cost-efficient procurement of machinery
and tools is often associated with substantial added
expenditure for coordination or lower productivity
and a shorter service life. The procurement of such
equipment and tools from new sources should there-
fore be considered but not pushed too hard when set-
ting up shop in a new country or region. Too many
new elements in the production process can endan-
ger production ramp-up and product quality.

5.1.2 Skills/Qualifications

The qualification level of local employees is a cru-
cial factor when selecting production technology. The
oversupply of personnel with only limited skills in
low-cost countries keeps wage levels down. Well-
educated, experienced staff are harder to find and
expect substantially higher compensation.

To realize the potential of global production, compa-
nies need to take into account the supply and de-
mand of workers with different qualifications. The
type of production technology plays an important
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role here, as it determines the number of employees
needed at different skill levels. Companies will find
it particularly hard to use state-of-the-art manufac-
turing equipment effectively in developing countries
such as Indonesia, Cambodia, Vietnam, Kenya, or
Nigeria. Local staff usually lack the qualifications to
operate and maintain such machinery. The machine
manufacturers themselves also face similar con-
straints, and cannot provide the same level of support
to their customers as in more developed countries.
The economics of using expatriates to operate com-
plex production plants are often so poor that any use
of them beyond the initial startup phase makes pro-
duction relocation economically unfeasible. If local
staff cannot operate and maintain the chosen produc-
tion facilities, a new plant will be unable to achieve
a viable cost position no matter how low local pay-
scales are.

Another critical issue is the ability of companies to
retain tenured staff. A high churn rate entails a con-
stant drain of knowledge and experience. Addressing
this issue via training can become prohibitively ex-
pensive if employees leave the company before pay-
back of the cost of their training. Lack of collective
experience also means the manufacturing location
cannot become self-sufficient or contribute to the
build-up of global best practice in the production net-
work. High attrition in the workforce is typical in
rising and rapidly growing economies. In some coun-
tries the issue is structural, as individuals may
choose to change location or employer frequently, or
switch in and out of employment to fulfill family ob-
ligations.

Where general educational standards are low and
staff churn is structurally high, it is hard to avoid or-

Low labor costs make manual production in low-cost countries economically attractive

Fig. 5.2: Comparison of cost of goods manufactured, high- and low-cost countries with

varying levels of automation
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* Adjusted by estimated productivity differentials; at average 2004 exchange rates

** Depreciation, costs of maintenance and capital
Source: McKinsey/PTW (ProNet analysis)
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ganizing work according to Taylorist principles.” De-
composing production processes into granular steps
is the only way to achieve short training periods, a
low reject rate, and sufficiently high productivity
overall. If, however, better qualified employees are
available or attrition is low, it is sensible to extend
the scope of activities to make the operating system
more cost-efficient and robust. This will also help in-
crease job satisfaction and motivate workers to stay on.

Companies are able to respond specifically to the labor
supply by gearing their manufacturing technology
to local conditions. Companies should map alterna-
tive production technology against staff require-
ments and can then determine the typical qualifica-
tions and experience required (Figure 5.3). The local
labor market should match this profile or at least of-
fer the conditions to build a workforce that matches

requirements within a reasonable time frame (typi-
cally one to two years).

5.1.3 Unit Volume and Flexibility

The unit volumes planned and number of variants
to be produced influence the choice of production
method.

The design of manufacturing technology for one-off
and small-lot production will always mean impro-
vising to some extent. In these cases, assembly is
predominantly manual. Rigid automation is not cost-
efficient for very small quantities due to its low lev-
el of flexibility for variants and high setup costs.
Flexible, computer-controlled machine tools and pro-
cessing centers are, however, increasingly important
for processing parts in small batch sizes. Capital-

Demanding activities call for high qualifications and extensive professional experience

Fig. 5.3: Level of qualifications and professional experience required
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Source: McKinsey/PTW (ProNet analysis)

2 Cf., e.g., Eversheim (1996), pp. 12 - 50.
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intensive equipment can boost labor productivity to
a level where production in high-cost countries is at-
tractive provided the qualification of workers in low-
wage locations is insufficient to operate such com-
plex machinery. Materials flow and assembly of
products in small lot sizes is relatively similar in
high- and low-cost countries.

As output increases, however, it is useful to further
differentiate between manufacturing methods de-
pending on the location and prevailing factor cost
structure. In a low-wage country, manual operating
systems are generally retained as volumes increase.
The system is simply duplicated: new units are cre-
ated that work on the same principle. With increas-
ing production volumes, activities can even be fur-

ther decomposed into very simple, granular process
steps. This allows the use of unskilled workers and
minimizes the need for training. In electronics
assembly, for instance, many manufacturers use
assembly and packaging lines with some 20 to 40
workers each. Smaller volumes are mostly produced
in alternating batches with other products. With in-
creasing volumes, the setup of these lines remains
unaltered, but more lines produce the same product
using an identical, largely manual process. Further
work-step decomposition does not lead to higher pro-
ductivity, and the use of identical production lines al-
lows standardization and flexibility of total output
volume. The picture is quite different in high-cost
countries, where the high costs of manual produc-
tion mean it may be cost-efficient to use automation

High- and low-cost countries follow different strategies for increasing production output

Fig. 5.4: Operating systems with different levels of automation

® Many individual
workstations

® Further decom-
position of work
(“Taylorism”)

Assembly

R machine
‘:;% with feeding
’? attachment

Output

High unit

volume

e bl
voliifia ual workstations

Level of

Low degree of automation
® High degree of flexibility
*® ow fixed machine costs

Source: Dubbel (1994); McKinsey/PTW (ProNet analysis)

> automation
High degree of automation

® High economies of scale
® Smaller share of labor costs




5.1 Reasons for Adaptation

199 |

(Figure 5.4). Automation often results in higher
economies of scale for the use of larger machinery.
As a result, automated production lines often have
such high capacity that only one line per product is
required.

Nonetheless, automation is not always the right de-
cision - even at high-wage locations. The scalability
of the machinery, demand fluctuations, and the num-
ber of variants all need to be weighed up. Automat-
ed assembly today is still often less scalable and less
flexible than manual assembly. It is essential to fac-
tor in demand fluctuations and number of variants
when determining the level of automation appropri-
ate to the location to avoid low average utilization
and frequent retooling. Automated plant and ma-
chinery are usually designed for comparatively high
production volumes and can capture substantial
economies of scale (Figure 5.5). However, volume
forecasts and the number of variants need to be ac-
curate. The benefits of automation often remain un-
realized because actual market demand deviates
from forecasts.

Centralized, highly automated production proves
economically superior if there is constant, high-vol-
ume demand. It is often more suitable for parts and
components, as these have a smaller number of vari-
ants than finished products.

With manual production, fixed costs for the individ-
ual work stations are low, meaning that only mini-
mum economies of scale can be achieved - mainly
learning-curve effects.

5.1.4 Customer Requirements and Local
Supply

Depending on the industry and product, markets in
different regions and cultural groups place value on
specific functionalities or designs. Country-spe-
cific and possibly even location-dependent product
design and manufacturing methods are therefore
necessary.

Gearing production locally to the needs of the rele-
vant market is especially advisable in the consumer

Adjusting the automation as production volumes increase ensures much greater economies

of scale

Fig. 5.5: Economies of scale at ten times the volume
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goods industry. Products might not only differ in
their specifications to cater for local taste or customs.
Often ingredients need to be varied, or local supplies
have characteristics that require different processing.
Even in industries where components are largely
standardized, lower customer expectations can re-
quire local adjustment. Companies should consider
adapting quality, accuracy, and usable life of a prod-
uct to local expectations if this can help to signifi-
cantly reduce costs. Many Western companies have
excessively stringent product specifications, making
their products relatively expensive. Introducing
higher tolerances in metal-cutting processes, for in-
stance, can make the use of less capital-intensive ma-
chinery feasible.

Make products more affordable for lower-
income consumers by offering smaller
package sizes

While the right balance between cost, product func-
tionality, and quality depends on the product and
specific context, companies that make the trade-off
in favor of lower costs seem to be more successful.

The cost aspect goes beyond pure production costs.
Companies need to make their products more afford-
able to successfully compete in developing countries.
Consumers often have only limited cash available or
are unwilling to spend it on one product only. The en-
try price point therefore needs to be very low. Hin-
dustan Lever Limited, for instance, introduced very
small package sizes when entering the Indian con-
sumer goods market. The lower price per package
was one crucial element that made the company
India’s leading player in the fast-moving consumer
goods sector.

Companies are often not aggressive enough in defin-
ing their product features based on target unit cost.
This is important, though, to compete successfully
in markets, where most consumers are low on the
income pyramid but make up a very broad base.
Management should ask production engineers what
they can produce for a target cost using the simplest
manufacturing technology possible. They can then

decide whether the outcome will satisfy customer
preferences in these markets, and whether it is com-
patible with the company’s brand. It is also useful to
consider the lowest possible cost position a com-
petitor could potentially achieve.

Companies in low-cost countries that offer
products for the large lower-income seg-
ment should design them with a specific
price point in mind

This also applies to raw materials and semi-finished
parts. These might not be available in the same form
or quality as in other markets, and thus require
adaptation of the production process. Food products
in Asia, for example, are much more often rice-based
than in Western Europe or North America, where the
focus is more on wheat or corn. Basic materials such
as ores or coal also have different characteristics in
different parts of the world. It is important for com-
panies to realize the impact of such differences on
the production technology required and build a tech-
nology portfolio that suits most occasions, while us-
ing as few variants as possible.

5.1.5 External Conditions and Risks

Regulations relating to foreign trade policy, such as
different customs duty rates for individual parts, sub-
assemblies, and finished products, can be the key
factor in adjusting product design and production
technology. By placing higher customs duties on
nearly completed modules and end products, low-
cost countries often try to force companies to manu-
facture locally. This poses a challenge if local demand
does not make an independent production facility
economically viable.

For manufacturers, this primarily means having to
replace capital-intensive manufacturing steps with
alternative production solutions that still allow com-
petitive manufacturing, despite the small quantities
produced. Automotive OEMs, for example, have de-
veloped the concept of SKD or CKD assembly® (see

3 SKD: semi knocked down, CKD: completely knocked down.
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Chapter 1), where vehicles are shipped in individ-
ual modules as assembly kits and put together lo-
cally. This approach makes it possible to continue
performing capital-intensive manufacturing steps
centrally, while avoiding the high customs duties for
finished products (see case example in section 2.6.2).

The risk of product piracy and loss of proprietary
know-how can be another reason for choosing a cer-
tain production alternative. Some developing and
newly industrialized countries do not have the ap-
propriate regulations in place, nor the will and skill
to enforce them. Pressure from industrialized na-
tions aims to improve the situation, but compliance
is still poor. Companies therefore risk infringement
of their trademark and other industrial property rights,
as well as the loss of company-specific know-how.

When setting up local production sites, companies
initiate extensive transfer of knowledge to local
employees, partners, and suppliers. This increases
the danger of know-how being passed on unchecked.
Examples that would be considered outrageous in
Western Europe and the United States are quite com-
monplace in other parts of the world - poaching of
entire or large proportions of the workforce, for in-
stance. Local entrepreneurs - sometimes even the
partners in a joint venture - set up their own produc-
tion facilities alongside the international company
and acquire critical know-how by deliberately si-
phoning off the international player’s staff after they
have received training and some experience. This
endangers startup of production, plus the interna-
tional company has to deal with a local rival. The eco-
nomic loss caused by such product piracy is often
accompanied by damage to the company’s image if
the imitations are of inferior quality.

In view of such risks, an increasing number of manu-
facturers are avoiding full-scale local production and
the use of certain technologies to prevent the exodus
of proprietary knowledge. Instead they distribute in-
dividual manufacturing steps among different loca-
tions. This ensures that any copying of their production
process does not lead to a marketable product. The
trade-off, however, is higher production costs.

5.2 The Options for Adaptation

Decision makers have three main options. They can
leave production technology and product designs un-
changed, building a new plant by (in effect) copying
an existing one. Alternatively, they can change the
production technology but leave the product design
unchanged. The third option is to adapt both pro-
duction technology and product design. Obviously,
they can also vary the degree to which production
technology and product design are modified.

Each of these options has some aspects in common
and some distinct pitfalls. To make informed choices,
decision makers need to examine the relevant alter-
natives and concepts very carefully.

5.2.1 Basic Adaptation Models

There are a thousand ways to make a product. The
number of efficient manufacturing methods for de-
livering a product that meets specification may be
more limited, but there are still numerous alterna-
tives. Each differs in its cost structure, product char-
acteristics, and requirements on staff. This makes it
important to maintain an overview of the options and
encourage cross-functional collaboration in order to
select those best suited to the specific situation.

While this applies to manufacturing across indus-
tries, the following sections exclude the chemical
and other process industries for the sake of space
and simplicity.

5.2.1.1 Manufacturing Process Alternatives

There seems to be insufficient awareness among
management regarding potential manufacturing
processes and the trade-offs involved. There are
countless possibilities, particularly when you con-
sider the combination of different manufacturing
processes, tools, process parameters, degrees of au-
tomation, and related selection of machinery.

Figure 5.6 provides an overview of basic manufac-
turing processes. The exhibit is structured along the
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typical sequence of product manufacture, starting
with primary shaping on the left. While each of these
processes can be automated to a greater or lesser de-
gree, some methods are more suited for automation
and high-volume production than others. Forming
under conditions of tensile and compressive pres-
sure, for instance, requires large-scale presses, and
thus expensive tooling. This method is highly effec-
tive for producing sheet-metal parts in high volumes,
ranging from cans for drinks to car body parts.

There are multiple alternatives for each basic man-
ufacturing process. Figure 5.7 reviews the options
for metal casting. Ceramic molding, for instance, is
a potential alternative to chill casting. It achieves
similar tolerances, and both methods are suitable for
parts weighing up to 100 kg. Ceramic molding re-
quires lower tooling investments, as a costly perma-
nent mold is not required. However, the process is
more labor-intensive and thus typically only used for
small to medium runs. While unsuitable for mass

production in high-cost countries, ceramic molding
can be an alternative for the production of parts in a
high number of variants in a low-cost country.

5.2.1.2 Ways to Adapt an Existing Process

When expanding or relocating production for an ex-
isting product, it is important to understand the im-
plications a change in production technology and
product design will have. This goes both ways.
Changes can enable a reduction in manufacturing
costs and the investments required. Changes may,
however, also require additional time to plan and im-
plement and cause greater costs and complexity.

Changes in manufacturing technology and
product design are interdependent

To assess the relevance and impact of these effects,
managers should analyze the implications of small
and more radical changes. The spectrum is broad, as

A thousand ways to make a product - but usually little transparency on the trade-offs

Fig. 5.6: Classification of manufacturing processes
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There are multiple alternatives for each basic manufacturing process

Fig. 5.7: Metal casting processes - overview EXAMPLE
Type of
mold Expendable molds Permanent molds
Type of
pattern Permanent patterns Expendable patterns No pattern
Process Hand Mech- Shell Ceramic Precision  Full mold casting Pressure Chill casting Centrifugal  Continuous
molding anical molding molding casting die-casting casting casting
molding (lost-wax
process)
Materials  All All All All All All Al-, Mg-, Zn-, Cu-, Sn- Light metals, Lamellar and Lamellar and
metals metals metals metals metals metals or Pb-based die- special copper nodular nodular graphite
casting alloys (iron- alloys, high-grade graphite cast cast iron, cast
based materials zinc, lamellar and iron, cast steel, copper and
developed nodular graphite  steel, light copper alloys,
cast iron metals, aluminum, and
copper alloys aluminum alloys
Weight No limit, Upto =150kg = 1g= No limit Al alloys: = 45 kg = 100 kg = 5,000 kg Up to several
range (ap- available several 1,000 severalkg (maximum Zn alloys: = 20 kg (more in special tons
proximate transport tons, re- kg (=100 kg transportable Mg alloys: = 15 kg cases)
values) facilities and  stricted in special weight); c i
N B 4 ualloys: = 5kg
melting by size cases) particularly A ]
capacity of ma- suitable for heavy (limiizG! by Size °f.
f h pressure die-casting
dete_rmlne chines components machine)
maximum
weight
Quantity Single items, Smallto Medium Single Single Series production.  Series production. Series production. Length of billet n/a
range (ap- small large and items, items, small Life of mold (in Life of mold: Life of mold: depends on
proximate production produc- large small to runs. Series thousand Al~ 100,000 castings  5,000-100,000 machine
values) runs tion runs runs medium production  castings): castings de-
runs of suitable 7, _ 500 pending on size of
components Mg ~ 100 workpiece, casting
material and type
Al -~ 80 of mold
Cu~10
Tolerance 25-5 16-3 1-2 0.3-0.8 0.3-0.7 3-5 0.1-0.4 0.3-0.6 1 0.8
range*
Percent

* For 500 mm nominal size (approximate values), dependent on degree of accuracy, material, size of workpiece, and shape. See DIN 1680 and

DIN 1683 to DIN 1688 for material-specific tolerances
Source: Dubbel (1994), p. K5.

the following comparison shows (see Table 5.1). They
range from adjusting the flow of materials to funda-
mentally altering the production technology and
product design. Some measures, such as modifying
workpiece handling technology and subordinate
components, can be implemented at reasonable ex-
pense. Others - such as changes to the manufactur-
ing methods of central product components - call for
extensive new development work.

Figure 5.8 illustrates the options for adapting man-
ufacturing methods and product design. The graph-
ic shows that one cannot fundamentally change the
production technology without revisiting product
design and vice versa. Production technology and
product design are interdependent. There is some
flexibility, but it is limited. Workpiece handling and

materials flow can be changed with relatively little
impact on the product characteristics. Altering the
tools, jigs, or processing technology, however, will
inevitably call for changes to the product design or
impact product features.

A dramatic change in production technology
will inevitably alter a product’s characteristics

Managers need to be aware of this. If pushing for a
radical reduction in capital expenditure for a new
manufacturing method in a low-wage country, you
may end up creating a new product variant. This
variant need not be better or worse, but it will be
different. Companies should therefore take this op-
portunity to also review product functionality and
quality requirements. Once a new variant is created,
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Table 5.1: Ways to adapt production technology and product design

Level of adaptation

Adaptation of ...

Production technology

Product design

B Loading and unloading of machines
B Automation of workpiece mounting

1. Low Adaptation of materials flow Adaptation of auxiliary parts
B Automation of materials flow and handling B Mounting elements
W Storage technology (e.g., automated placing/ | Covering elements
releasing from stock in high-stack racks) M Fasteners
W Linking of work stations
Adaptation of quality control
B Scope and automation of quality control
2. Moderate Adaptation of workpiece handling Adaptation of product design

(core components)
H Material

and assembly

quality)

and tolerances)

speed

Adaptation of jigs and tools
W Adaptation to local supply (e.g., change in

W Adaptation to local requirements (unit volumes

Adaptation of process control and parameters
m Computer-controlled vs. manual processing
B Processing parameters, e.g., cutting tools and

W Shape
M Tolerances
B Surface quality

3. Comprehensive
and process chain

forging vs. metal-cutting

and grinding

Adaptation of the production technology

B Altered machinery and plant
B Alternative manufacturing process, e.g.,

B Alternative process sequence, e.g., hardening

Adaptation of product functionality
and value to the customer

H Modified functional principle

B Change in size and capacity

B Modified area of application

you are already halfway there and may as well de-
velop a solution that fits local requirements best.
Otherwise, it could be more effective to maintain the
standard production setup and not incur the one-
time costs and greater complexity from additional
variants of product and equipment.

5.2.2 Adapting to Local Requirements -
Concepts and Case Examples

Three strategies can be distinguished for configuring
production technology at a (low-cost) location. They
are presented in the following subsections, with ex-
amples.

Adapting production technology and product
design can help to eliminate production
complexity

m Adapting production technology without
changes to product design: Companies can use
this strategy to vary the capital intensity or level
of automation. An example of this is the use of sim-
ple, manual workstations for assembly. These allow
supply of the local market at competitive costs,
even with low production volumes per variant.

m Adapting production technology using a modi-
fied product design: With this strategy, adapta-
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tions go beyond changes to materials flow, han- adapt the expensive and complex manufacturing
dling, and assembly technology. Design changes process to each location.
can apply to individual product components or to
the structure of the entire product. Changes can
be as radical as an entirely new design or as simple
as a change in tolerances. The switch from a glued
to a threaded joint allows you to simplify both the
manufacturing process and quality control. Lower
hydraulic cylinder tolerances (i.e., a change of the
product specification) mean you can dispense with
capital-intensive precision machining. The different strategies for aligning site, production
technology and product design also highlight the op-
m Standardizing production and products global- portunities for different types of location. Low-cost
ly: If global standardization is called for, a new countries are suitable locations for many but by far
location’s production will not differ from that of not all products and production steps. Engineers in
others in terms of either production technology or development and production should instead aim to
product design. An example is the manufacture of systematically leverage the specific strengths of dif-
semiconductors. It is not economically viable to ferent locations.

Engineers in product development and
production should systematically select
and modify product design and production
technology to make use of the specific
strengths of different locations

Production in a different environment can require a change in both production technology
and product design

Fig. 5.8: Options for adjusting production technology and product design SCHEMATIC
Change of A change to the i i
functionality/ design generally also ) !
value to the requires adaptation of the : !
customer -\ production technology - ---+- - -3 (|
Change to the
Product product design
design
Change to the
design of \©

A significant
_______________ change to the production
technology can only be
realized by changing the
product design

No change @ @ @

auxiliary parts*

Production at

No change home plant

T e S R

Change to: Change to: Change to:

® Materials flow ® Tools ® Technology-
® Quality control  ® Jigs influencing
® Handling ® Controls material

® Power supply characteristics
Level of automation/production technology

* E.g., connecting parts; key functional parts and functional surfaces remain unchanged
Source: McKinsey/PTW (ProNet analysis)
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Aligning Technology with Local
Conditions: Weighing Equipment
Manufacturing at Sartorius in China,
Germany, Malaysia, and the US

Sartorius AG - a EUR 500 million business head-
quartered in Gottingen, Germany - offers its cus-
tomers a wide range of mechatronic products,
from low-cost standard scales and industrial
weighing machines to high-precision measuring
instruments for laboratories. In product develop-
ment, the company focuses on its core competence
of mechatronics, i.e., the combination of electron-
ics, mechanics, and IT, which makes a crucial con-
tribution to the precision of its products. In the
mid-1990s, the production of electronic elements

at its home factory was under considerable cost
pressure. As a result, it planned to purchase elec-
tronics parts from a cheaper supplier in Malaysia.
The decision had already been made when a con-
versation with the Asian supplier gave Sartorius’
executives a new perspective.

Electronic metrology was part of the company’s
core technology, enabling competitive differentia-
tion of Sartorius’ products. Yet it had become clear
that the Malaysian supplier was unable to produce
these electronic elements to a quality-assured
standard, and would be unable to continuously im-
prove the manufacturing processes going forward.
Production of these components in house was su-
perior, backed by many years of experience and

Components are divided up according to their complexity and importance, enabling

location-friendly production

Fig. 5.9: Technology differentiation: example - measuring device
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specific know-how in developing and producing
the electronic measuring elements and integrat-
ing them into the end product. At the same time,
however, the printed circuit board (PCB) also con-
tained simple electronics such as a display unit of
the type commonly used in consumer electronics.
This component, found in any modern scale, is not
a distinguishing feature of Sartorius’ product. Sar-
torius’ management realized that the company
was unable to produce such components cost-effi-
ciently in high-cost countries. Even if automated,
the capital-intensive process in Germany would
still be far more costly than manual assembly in a
low-cost country, such as Malaysia. In addition, the
supplier also bought parts, equipment, and raw
materials in Asia itself, leveraging its better access
to the market for electronic parts and purchasing
in larger quantities. Outsourcing production would
therefore provide additional advantages that Sar-
torius alone could not achieve.

These insights led Sartorius to the concept of tech-
nology differentiation: the overall product design
was altered, such that knowledge-intensive com-
ponents could easily be separated from simpler
parts. These critical components could then be
manufactured within the knowledge cluster in and
around the company’s central locations in Gottin-
gen and Denver, close to critical suppliers and
their own R&D department. Design and integra-

5.2.2.1 Adapting Production Technology Without
Changes in Product Design

Adapting production technology without changing
product design typically means varying the level of
automation. Little more can be done without affect-
ing product design and characteristics. But even
altering the level of automation can have quite an
impact, particularly when a new production site is
being selected. Automation allows the substitution
of labor with capital. Changing the level of automa-
tion is therefore an important lever if production can

tion of the simple components could be organized
for production in a low-cost country abroad.

Sartorius now designs the overall product to allow
separation of the components for manufacture in
different locations. It also selects the PCB layout
according to conditions at the factory location (Fig-
ure 5.9). In Asian low-cost countries this means
manual assembly of the PCBs for the display (1).
In Germany, the PCBs of the electronic measuring
elements (2) allow automated assembly of the SMD*
components. Sartorius also subdivides the me-
chanical components: the simple, labor-intensive
production of plastic add-on pieces (3) is based at
the low-wage location in Asia. The monolithic base
unit, which directly affects the instrument’s func-
tional quality, is manufactured at the home plant
with a computer-controlled high-speed machining
center optimally adjusted to the components’ re-
quirements.

Bottom line: Sartorius managed to achieve signi-
ficantly lower production costs without compromis-
ing product quality by fundamentally redesigning
its product and production processes. The company
accomplished this by matching the different manu-
facturing requirements for the product components
to the specific strengths of each location.

* SMD: Surface-mounted device.

be shifted between locations with a different factor
cost structure.

Different levels of automation can be used for con-
trolling the main manufacturing process as well as
materials flow and workpiece handling. Companies
establishing production capacity in low-cost countries
should significantly lower the degree of automation
and thus the capital intensity of their production
processes. Otherwise the economics of shifting pro-
duction could be doubtful given that productivity in
emerging markets is often lower than in developed
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countries. However, companies based in low-cost
countries will need to replace manual labor with ma-
chines when establishing production in higher-wage
countries, a move they will find necessary to supply
these markets with short lead times and a wide va-
riety of products.

Automate handling and workpiece posi-
tioning in a high-cost country; this is
also vital to increase machine throughput

The example of a car manufacturer with alternative
processes for the installation of spare wheel pans il-
lustrates the concept of adapting production tech-
nology without changing product design (Figure
5.10). For its production in high-cost countries, this
OEM opts for fully automated installation of the spare
wheel pan. The industrial robot grabs the part from
the removal area as it is delivered, carries the pan

past an adhesive dispenser, and then presses the
component into the body of the vehicle. The use of
manpower is limited to maintenance, repair, and con-
trol of the system, enabling the company to minimize
unit labor costs. The pan is also installed in countries
with relatively low labor costs, such as South Africa
and China. In these locations, the assembly process
for the spare wheel pan is organized differently. Be-
cause the use of a robot such as the one in the lead
plant is impractical and too expensive due to the low-
er labor costs and lower staff qualifications, the OEM
adopted simple, manual installation of the spare
wheel pan. The worker takes the component from the
delivery point and applies the adhesive to the join
patches, then inserts the pan and presses it in place.

The OEM has to make additional checks to achieve
high process reliability comparable to automation.
Before start-up of production, the production and

Adjusting the automation level without changing the product is easiest in assembly

Fig. 5.10: Economic viability of alternative manufacturing methods in assembly
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Source: DS Engineering, McKinsey/PTW (ProNet analysis)
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quality planning departments develop and supply
additional guidelines, process descriptions, and
quality control cards to make the process reliable.
Ramp-up planning therefore needs to take into ac-

Hero Honda as an Example of
Automation in Low-Cost Countries:
as Little as Possible, as Much as
Necessary

Hero Honda is the market leader for motorbikes in
India. Operations at the company’s main factory
in Gurgaon outside Delhi provide a good example
of the effective use of automation.

In 2004, Hero Honda sold 2.6 million motorbikes
in India.> Labor costs, including ancillary wage
costs, amounted to approximately EUR 2.5 for
every hour worked at Hero Honda in 2004. Em-
ployees received higher-than-average wages that
year because of high utilization and the fact that
wages were linked to total plant production vol-
umes. The use of less capital-intensive manufac-
turing methods at Hero Honda is cost-efficient,
given a ratio of around one to ten for labor costs in
India compared with labor costs in high-cost coun-
tries such as Japan or Germany. Consequently, the
core components - the gearbox and engine - are
assembled manually (Figure 5.11). The final as-
sembly to complete bikes is also mainly manual.
However, even Hero Honda has processes with a
fairly high degree of automation. Automation is
primarily used to meet quality requirements.
Core manufacturing processes that are difficult to
master manually are automated. However, even at
Indian wage levels automation is sometimes used
entirely based on economic considerations.

The welding of fuel tanks is one example of the
use of automation for quality reasons. Figure 5.12
shows a robotic arm and tungsten inert gas weld-
ing plant (TIG). The robotic arm turns through 90
degrees once a weld seam is completed and welds
a tank in a second clamp. During the time it takes

count changes in production technology and budget
in time to implement support initiatives. Additional
material is needed, such as manufacturing notes and
examples for training.

Fig. 5.11: Manual assembly of motorbike
gearboxes at Hero Honda in Gurgaon, India

Source: T. Meyer

Fig. 5.12: Automated welding of fuel tanks
by a robot with five axes

Source: T. Meyer

5 The company reported unit sales of over 3.3 million in FY 2006/07.
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to weld the second tank, a worker removes the first
welded workpiece from the clamp and clamps the
next two semi-finished parts in place. The system
was purchased for the plant in Gurgaon; the plant
configuration and process design were taken from
another Honda plant. As a result, the process de-
velopment costs were low.

Economic considerations were the decisive fac-
tor in automating the way parts were fed to a
punching machine. Automated feed, taken in iso-
lation, is not cost-efficient because depreciation,
repair and maintenance, and the capital costs of
the automated equipment exceed the savings in
labor costs. However, factoring in total systems
costs does make automation economically viable:
the automated feed allows shorter cycle times and
more effective use of both machine and tools. This

The degree of automation in handling and
manufacturing steps that are not quality-
critical can be adjusted relatively easily

When expanding or shifting production for an ex-
isting product to a location with lower labor costs,
companies often find an “older” manufacturing
method most suitable. This offers a practicable way
to adapt production technology with relatively little
effort and risk, as the following example shows.

When establishing a small plant in a low-wage coun-
try, a manufacturer of worm gears had to decide
whether to use the same process setup as at home or
reconfigure production. An analysis quickly revealed
that it would be uneconomical to replicate the home
factory’s setup. The leading-edge, high-volume
thread rolling machines and grinding machines
would have required too high an investment, and
plant capacity would have exceeded planned sales
volumes. Operating and maintaining the machines
would also have required technological competence
that was not available at the new location, so there
would be no guarantee of high productivity.

meant the company was able to avoid the purchase
of an additional tool set. Automating the sub-
process is therefore feasible even though an iso-
lated comparison with manual execution could
lead to a different conclusion. The increased effi-
ciency of the overall manufacturing systems
makes automation of the subprocess the better
choice.

Bottom line: Quality criteria play an important
role in determining the optimum degree of au-
tomation for a manufacturing process in a low-
wage location and can require the automation of
core manufacturing processes. Automation of other
processes such as materials handling and machine
loading can be economically viable, but generally
only if this significantly improves efficiency of the
manufacturing system overall.

Instead of using the highly productive but capital-
intensive rolling method, the company decided to
use an older production technique: a turning process
common 15 years earlier. The old process and plants
provided the basic concept and this was further re-
fined. Newer lathes with modern high-speed cutting
(HSC) technology were installed, reducing the ma-
chining time by a factor of three. This enabled the
manufacturer to achieve production costs at the new
location comparable to those in the home plant
despite the relatively small unit volumes (Figure
5.13).

“Simplicity = productivity,” particularly in
low-wage locations

However, such a change in the core manufacturing
method also entails changes to the product charac-
teristics. The implications are far greater than from
changing the degree of automation in materials flow
or workpiece handling. This means quality concerns
are legitimate, but they are hurdles that can be over-
come. Admittedly, automated operations usually
achieve a higher level of precision and repeatability
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than manual labor, and fluctuations in the manu-
facturing process are less frequent. “Robots don’t
sweat” is how a supervisor in the welding depart-
ment of a plant in India put it (small drops of per-
spiration on the weld metal can cause severe quali-
ty issues). Many companies refrain from changing
the core manufacturing method as a result, citing
quality problems as the reason.

However, the experience of companies that have a
long record of success in manufacturing in low-cost
countries - or are headquartered in these locations -
demonstrates that it is also possible to achieve and
guarantee high quality standards. These companies

use manual processes in combination with support-
ing measures and principles such as Poka-Yoke and
Jidoka.® In contrast to competitors who refrain from
changing their production for quality-related rea-
sons, these companies adopt targeted measures to
avoid manufacturing errors and product defects
wherever possible.

For example, they implement simple control mech-
anisms in the core process that ensure work steps
are carried out correctly. An automotive manu-
facturer at a low-wage location, for example, uses
an inductive sensor for a manual welding process
that monitors the number of weld points per body,

Highly automated production can be attractive for large volumes and simpler methods when

unit volumes are low

Fig. 5.13: Concepts for manufacturing worm gears
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6 The Japanese expression Poka-Yoke (English equivalent: “error-proof-
ing”) describes a principle that consists of several elements, including
technical precautions or facilities for the immediate detection and
avoidance of errors. The Japanese expression Jidoka (English equiv-

alent: autonomation, which stands for autonomous automation) de-
scribes the operation of a machine without human supervision. The
machine includes components and functions that allow it to detect
any deviations from normal operation.



|212

5 Production Technology: Adapting to Maximize Local Advantage

Alternative Production Technology:
Industry- and Location-Specific
Solutions for Balancing Rotors

A dentist’s drill, a crankshaft, or a power station
turbine, whether customized or mass-produced,
have a key common denominator: all rotating and
oscillating parts have to be balanced to ensure
high quality, convenience, and long life of the ma-
chinery and plant. Schenk RoTec, a subsidiary in
the Measuring and Process Systems division of the
Germany-based Diirr Group, offers its customers
tailored concepts for every aspect of balancing. In
addition to the location, this customization de-
pends heavily on the field of application, as illus-
trated by its electric motors.

Coiled electronic armatures are used in motors for
many different purposes - from servomotors in ve-
hicles or handheld tools and domestic appliances
to industrial plants such as power stations. Bal-
ancing constitutes a key process for the quality of
the component. Smooth operation, low vibration,
high energy efficiency, and long life are critically
determined by the balancing technology. Particu-
larly in the automotive industry, where large num-
bers of small and medium armatures are used, the
equipment has to meet high standards in terms of
precision and balancing quality, while also main-
taining high productivity levels. The utmost accu-
racy is imperative at every step. An automated
process is therefore essential.

The balancing process takes place on fully auto-
mated, integrated four- or six-station machines
(Figure 5.14). The electronic armature is clamped,
and the imbalance is measured automatically. It is
then equalized at the next two stations by milling
on two levels. Finally, a control measurement is
made before the electronic armature is passed back
to the conveyor system. Total automation and the
close interaction of measuring and balancing en-
sure high productivity as well as high quality and
process reliability. In less quality-critical indus-

tries, such as the use of electric motors in toy cars,
such accuracy is not needed. Schenk RoTec offers
a simpler, manual machine concept for these ap-
plications. In low-cost countries, this more labor-
intensive concept is also superior to an automated
process from a cost perspective.

In the less automated plant concept, the machine
operator inserts the electronic armature manual-
ly and starts the measuring process. Next the
weight is balanced by attaching extra weight, such
as small metal plates. The precision of this method
cannot be compared to that of the automated
process; there is also the risk that the added
weight(s) could come off in operation. But the
machine requires much lower investment. The
process is, of course, more labor-intensive. Takt
times are higher by a factor of 4 to 5, so overall
output of the manual process is much lower than
at the automated plant. However, this manual bal-
ancing process is an economically viable alterna-

Fig. 5.14: Fully automated system for
balancing electronic armatures

Source: Schenck RoTec
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tive especially for products with lower quality de-
mands, relatively short product life cycles, and
production in low-cost countries.

The cost impact of the technology selection is sig-
nificant. Relocating a fully automated plant from
a typical high-wage to a low-wage location can low-
er the costs of armature balancing by some 12 per-
cent (assuming the same productivity levels).
Adaptation of the process technology can lead to
a further 25 percent savings compared to produc-
tion in a high-wage location. In this example,

guaranteeing that all activities are performed ac-
cording to the work plan (Figure 5.15). Sources of
error can also be greatly reduced in manual materi-
al flows by, for example, color coding the workpiece
carrier.

5.2.2.2 Adapting Production Technology Using a
Modified Product Design

Changing workpiece design can allow fundamen-
tal adaptation of the core manufacturing processes.
It gives the production engineer much more flexi-
bility to define an optimal manufacturing system for
a specific location. There are drawbacks, though, that
management has to consider. Fundamental redesign
entails one-time costs. The number of product vari-
ants increases, and the standardization of processes
and equipment becomes more difficult. Depending
on the industry, design and process changes may re-
quire customer approval that is both expensive and
time-consuming, particularly in the automotive sup-
ply sector. So when is redesign worthwhile?

The first step in finding an answer is to look at the
process steps with the highest contribution to over-
all manufacturing costs. This will identify areas for
improvement that can overcompensate for any one-
off costs associated with a change of design and
process. Allowing for higher average surface rough-
ness and setting a requirement of 1 instead of 0.3

process technology selection actually has a greater
impact than choice of production location.

Bottom line: Adaptation of process technology
can make a huge difference. The change can im-
prove the cost structure considerably. But there
are constraints. The applicability of a production
technology can be limited by the customer’s in-
dustry and requirements (particularly with regard
to accuracy and quality). The production process
technology has to fit both the location and the cus-
tomer’s requirements.

micrometers, for instance, typically means grinding
processes can be used, and makes lapping or honing
unnecessary. Compared with grinding, these tech-
nologies entail two to five times higher manufactur-
ing costs and increase complexity. Savings can be
substantial if requirements can be reduced. Given
the mutual dependence of manufacturing technolo-
gy and product design, a change to the product de-
sign may be required to allow broader tolerances.
The interdependencies are often complex and not
sufficiently transparent to decision makers.

Examples of alternative concepts in product design
and manufacturing technology include:

m Avoiding complex cut components that require
capital-intensive milling processes by joining to-
gether several individual components

m Avoiding expensive automatic test devices for qual-
ity control by using error-proof design (according
to Poka-Yoke principles)

m Avoiding capital-intensive connecting systems by
altering product design to support simpler joining
methods (e.g., screwing rather than gluing or form-

ing).

The economic impact achieved by changing the man-
ufacturing method varies greatly both from industry
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to industry and even from part to part. But savings
often extend significantly beyond the cost reduction
achieved when only the automation of materials flow,
workpiece handling, and quality control is adjusted.
In the case of differential design (where the com-
ponent is manufactured from different individual
parts) and manual joining/assembly processes, for
example, the costs of tools, jigs, and machinery are
generally significantly lower than for integral de-
sign (where components are more monolithic, made
via forging, forming, or milling processes). Integral
design is typically far more capital-intensive as it re-
quires both larger machines and large, complex cast-
ing molds, forging tools, or high-performance metal-
working tools.

Changing product design greatly increases
the flexibility to adjust manufacturing
technology to local requirements

Figure 5.16 illustrates the three production tech-
nologies for manufacturing a specific aircraft com-
ponent - a center wing box rib. The two basic design
alternatives available are integral and differential de-
sign.” Differential design of the wing rib requires
the cutting, forming, and machining of aluminum
plates as well as the assembly of machined parts via
riveting. The labor content of these processes is high,
while only very simple machines are required to
process the parts. Integral design of the component

Critical processes can be adapted with the help of appropriate quality assurance

Fig. 5.15: Approach to reducing the level of automation when shifting production to
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7 Cf. Lindemann (2005), p. 39: discussion of the advantages and dis-
advantages of an integral/composite design compared with a differ-
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essentially involves processing a large aluminum
plate on an NC milling machine. Machining time ac-
counts for some 80 to 90 percent of total manufac-
turing time. The actual labor content is low (exclud-
ing installation, retooling, and maintenance of the
production machine).

Traditionally, integral design is still primarily seen as
a way of reducing the weight of a part.® However, this
view may be overly one-sided. The choice between
integral and differential design of a part leads to an
entirely different set of manufacturing processes and

cost structure (Figure 5.17). This provides an oppor-
tunity to substitute labor with capital or vice versa
on a substantial scale, making the choice highly rel-
evant to the design of a global manufacturing net-
work.

Frequently, a change to the product design or at least
to selected parts and components is triggered by lack
of skills or the more limited production volumes
required at a new production location. Low local de-
mand often makes capital-intensive production non-
viable for suppliers. Semi-finished products that

Alternative manufacturing methods are possible if the product design is changed

Fig. 5.16: Alternative manufacturing methods and product designs -

example from aircraft construction
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8 Cf., e.g., Czichy (2002), p. 4.
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require capital-intensive equipment such as presses
and forming tools (e.g., extruded sections) may there-
fore not be available on the local market. A redesign
of the part and change in specifications can allow
the use of local parts and avoid the high cost of im-
ports. Being able to adapt to (local) suppliers’ lower
level of technological and engineering skills in low-
cost countries’ can be a source of competitive advan-
tage. The advantage is particularly high in industries
that require local product features but less stan-
dardization across plants.

Even when localization is favorable, it may initially
still be necessary to import selected parts and com-
ponents from the company’s high-cost locations.
Phasing in locally supplied parts may only be grad-

ual to establish local production fast while still al-
lowing time for changes in product design.

Adapting the product design and its production
process to local conditions can open up new oppor-
tunities, particularly in a low-cost country. If done
well, the adaptation should lower costs significantly.
The product may also become more attractive for ar-
eas of application and groups of customers not pre-
viously considered. These decisions are therefore of
strategic importance, potentially enabling the com-
pany to serve new markets or market segments.
Pushing for adaptations can be crucial.

The competitive strategy and market segment also
determines to what extent companies should adapt

Changing from a monolithic design to the assembly of intermediate parts can allow

production in smaller volumes

Fig. 5.17: Alternative manufacturing methods with a change to the product design - examples
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product design and production technology to specif-
ic locations. While globally renowned OEMs of high-
end products usually sell products that are stan-
dardized across the world, niche- and cost-oriented
suppliers are more likely to opt for products and
processes adapted to suit local conditions (Figure
5.18). These smaller manufacturers can only com-
pensate for their smaller scale compared to large
competitors by using adaptations.

It must be stressed, however, that adapting product
design and production technology is neither possible
nor economically advisable in every industry. In
some industries, it is better to only vary the degree
of automation without changing the product design,
or to use a uniform production process and product
design globally.

5.2.2.3 Standardizing Production and Products Globally

Having varying production processes in locations
with different environmental conditions is not ap-

propriate in all industries. Quality guidelines or strict
customer specifications often prohibit changes to
product design and process technology.

In some industries, customer requirements are fair-
ly similar worldwide (Figure 5.19). As a result, cus-
tomers do not appreciate changes in product or
process design - quality concerns are too high. In
other industries such as semiconductor manufac-
turing, the fixed cost of a redesign can be prohibi-
tively high. Developing a new production process
with acceptable levels of reliability and performance
is very costly. Instead, products and processes are
standardized across the globe, with identical or very
similar factory design across locations.

Diversity may also prove the wrong path if a manu-
facturing method has special characteristics that
cannot be achieved using another technique. Exam-
ples range from ordinary products to high-tech ap-
plications.

The freedom to make local adaptations can vary considerably depending on the industry

Fig. 5.18: Economically viable options for local adaptation in different industries
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Sophisticated manufacturing processes, such as
clean-room production in the semiconductor or bio-
tech industries, can make local adaptation of the
manufacturing method uneconomical, and may even
cast doubt on the whole idea of establishing produc-
tion in emerging markets. Companies that focus on
constant economic optimization and technical de-
velopment of their manufacturing technology, evolv-
ing specific core competencies as a result, can gain
a strategic competitive advantage that secures them
worldwide superiority in terms of either product
quality or costs of goods manufactured. When used
at all locations worldwide, such dominant produc-
tion methods are more cost-efficient than alterna-
tive methods, although they can make demands that
only a few locations can fulfill.

However, dominant production technologies can
also be relatively simple, which means they can be
used in most locations. As an example, companies

use the same process to manufacture cans for soft
drinks worldwide (second-operation drawing of a
metal sheet). This is the most effective way to make
the cans independent of location. It makes little
sense to try to vary the basic production techno-
logy from one site to another with this kind of prod-
uct. The benefits of adaptation would be very li-
mited.

In the case of highly complex, dominant manufac-
turing methods, it may be necessary to keep pro-
duction at locations where there is a high level of
competence, and to accept the factor cost disad-
vantages. With processes of this kind, being able to
guarantee stable production (and therefore product
quality) often has a much greater impact on eco-
nomic viability than labor costs. Remaining in a spe-
cific knowledge cluster may also be important to allow
a company to build a leadership role, with the right
to set industry standards in that field.

The share of product designs that are standardized worldwide is considerably higher in

global industries

Fig. 5.19: Share of alternative product designs in different industries*
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Automation in High-Cost Countries:
Integrated Optimization of Product,
Machinery and Sequence at SGF

Stiddeutsche Gelenkscheibenfabrik (SGF) based
in Waldkraiburg (Bavaria), Germany, is the leading
producer of flexible couplings (Figure 5.20) for in-
stallation in the powertrain and steering systems
of passenger cars and other vehicles. SGF is open
to the opportunities of producing in countries with
low labor costs. For example, it uses a location in
the Czech Republic as an extended workbench.
This location focuses mainly on simple and labor-
intensive processes, e.g., deburring the couplings.
Core production processes are, however, primarily
carried out at German locations, even for high-vol-
ume products. These processes are highly auto-
mated and this makes production at a high-wage
location viable. Automation of the core manufac-
turing process was a major challenge. The wind-
ing of the flexible couplings demonstrates the
technical challenge of automating the complex
manufacturing process intelligently (Figure 5.21).

Fig. 5.20: Flexible coupling disks

Source: Siiddeutsche Gelenkscheibenfabrik

The thread design in the flexible coupling allows
transmission of high torsion forces while also en-
suring pliability and damping. This balances an-
gular misalignment and longitudinal deformation
in powertrains and the steering mechanism. Pro-

Fig. 5.21: Production of a flexible coupling disk: manufacturing steps
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duction of the thread design does, however, re-
quire a complex winding process. Traditionally,
the thread is wound over clamped bushings and
controlled via a template (a process similar to copy
turning, but here the template is used to steer the
thread instead of the bit). This process is very la-
bor-intensive. Simple productivity increases are
hardly possible. Increasing the speed or number
of parallel wound couplings would make the pro-
cess more susceptible to faults.

SGF achieved cost-efficient and high-quality pro-
duction of flexible couplings with a rigorous au-
tomation program (Figure 5.22). The winding
machines, which are designed and largely manu-
factured in-house by SGF, can produce the drive-
shaft coupling right through to depositing it in the
shipping container. The process is entirely com-

puter-controlled. The preliminary product feed is
highly efficient: the thread is on rolls, with the
bushings, disks, and rubber solution as bulk ma-
terial. The bushings and disks are automatically
aligned and fed into the collets of the winding
spindle. The coupling is then wound in the core of
the machine. The equipment’s design is thus op-
timally adapted to the product, with the entire
know-how in the hands of one company.

Bottom line: This plant’s economic feasibility is
firmly centered on the location’s specific strengths
and employee skills. The integrated optimiza-
tion of product, machinery and sequence has been
key to SGF’s success. This example also demon-
strates that high levels of knowledge and innova-
tion are prerequisites for the viability of a high-
cost location.

Fig. 5.22: Automatic winding machine for flexible couplings

Source: Stddeutsche Gelenkscheibenfabrik
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5.3 Evaluation and Selection

Companies setting up a new production location
must consider their existing production technology
portfolio and review the need for further adapta-
tions. The number of adaptations overall should be
reasonably small. Managers should take a global per-
spective and include the cost of complexity when
evaluating a related proposal.

Managing this process is difficult. Too much central
control kills continuous improvement ideas and in-
novativeness in the manufacturing locations. Too lit-
tle, however, leads to a complex portfolio of various
manufacturing technologies that makes quality con-
trol difficult, and prevents the company from reap-
ing the rewards of standardization.

The optimum level of automation is deter-
mined by the costs of labor, the cost of
capital, technical know-how, and the number
of variants to be produced

Companies’ experiences with reconfiguring their
production processes have not all been positive.
Shifting from automated to manual processing is par-
ticularly tricky when it comes to the core processes
that determine key product features. International
companies have found that a greater share of manual
activities often results in quality problems. Com-
pletely abandoning automation and capital-intensive
equipment in materials transport and handling, for
example, can have a negative effect on the produc-
tivity of core machines and processes - for instance
in a sheet-metal press shop. Overall output does not
meet expectations if manual feed leads to lower pro-
duction frequency and greater downtime than with
an automated materials handling system. These con-
cerns regarding quality and overall productivity are
legitimate. But they are often self-inflicted - a result
of international manufacturers’ focus on reducing la-
bor content in production processes and increasing
automation. Reducing labor content has been the top
priority for most product and process design en-
gineers at companies with their roots in Western

Europe, North America, or Japan for decades. Mak-
ing simple, labor-intensive processes work is a ca-
pability that often needs to be relearned.

Selecting the right production technology is not an
easy task and requires a sound understanding of the
trade-offs involved, as well as staff capabilities and
mindset. We therefore suggest the following steps
to determine which production process technology
and product design is best suited for a specific loca-
tion:

m Create transparency around the trade-offs in-
volved. Specify the advantages and disadvantages
of adapting the production technology and prod-
uct design to specific locations. Analyze customer
expectations and the mindset and capabilities of
the company’s own personnel.

m Analyze the impact of adaptation for a specific lo-
cation. This helps to clarify whether an existing
production technology is suitable. Analysis of a
particular location also provides insights into how
large the opportunity of adaptation would be.

m Broaden the perspective to include the entire pro-
duction network. The findings for an individual
location need to be put into the broader context of
the global manufacturing network. Management
should assess whether a new production process
could be leveraged for other locations and markets,
or whether an existing technology is close enough
to ideal for a specific location. Assessing the pro-
duction technology may also require revisiting the
suitability of a specific location for production. If
adaptation is required to make production at a spe-
cific location viable but redesign is too costly, it
may be better to expand production at existing lo-
cations.

Location-specific analysis reveals the trade-offs for a
specific market. A holistic perspective on the tech-
nology portfolio and all production locations will al-
low the company to achieve the lowest costs for the
production network overall.
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5.3.1 Creating Transparency Around the
Trade-Offs

Adapting the production process and product design
to local conditions at the manufacturing site requires
trade-off decisions. This means it is important to cre-
ate transparency and consensus around the evalua-
tion criteria. Similarly, the decision process needs to
reflect that a redesign with all its benefits may con-
flict with other objectives. It may be particularly hard
to combine fundamental redesign with a fast pro-
duction ramp-up at the new factory.

5.3.1.1 Pros and Cons

Despite the potential opportunities, adaptation can
incur costs and increase overall complexity. Com-
plete transparency on the benefits and costs of re-
design is therefore essential.

m Opportunities. Typically, redesign opens up the
following opportunities:

O Substitution of labor by capital and vice versa:
This lowers production costs if locations with sig-
nificant differences in wages and cost of capital
are involved.

0 Adjustment of production complexity and re-
quirements to local conditions: This allows op-
timal leverage of local skill levels, and avoids
overstretching staff. Adapting production technol-
ogy can also open the door for local raw materials
and intermediate products that are unsuitable
for the original process.

o Flexibility in scaling capacity: Production vol-
umes at established locations are often signifi-
cantly greater than required for new sites. The
machinery/plant capacity of the existing pro-
duction process is therefore often high. Adapta-
tion can allow the efficient production of smaller
unit volumes. It can also provide greater flex-
ibility to produce different products and product
variants.

0 Adjustment of product specifications to local
market requirements and preferences: How
customers value product features varies by mar-
ket. Adaptation can make it easier to fulfill mar-
ket-specific preferences. It can also eliminate
process steps and costs for features that cus-
tomers are unwilling to pay for.

m The downside. Adapting production technology
and product design also has negative implications.
Local adaptation can increase costs, particularly
from a more holistic perspective. There are four
major cost drivers:

o Local adaptations hinder standardization:
Companies can lower costs by avoiding one-off
costs, bundling volumes (to boost their purchas-
ing power), and reducing inventories. Standard-
ization of products and processes is the main
lever to achieve these savings. At best, local
adaptations make standardization more difficult.
In combination with a low degree of centraliza-
tion and organizational discipline, adaptation
makes the standardization of parts, tools, ma-
chinery, raw materials, and intermediate prod-
ucts impossible.

O Process and product redesign entail one-off
costs: Product or process redesign requires mul-
tiple activities. Development engineers redesign
the part. Production engineers develop and test
the new process, producing and inspecting parts
to ensure that quality requirements are met.
Raw materials, intermediate parts, and tools are
required to produce output for test runs that gen-
erally cannot be sold. All these and other relat-
ed activities incur costs. Not all these costs may
be directly visible or allocated to the product.

0O Adaptations take time: Redesign of a produc-
tion process or product design requires time. Not
just the actual design: you need to procure new
equipment and input materials as well as test
the process and product quality. Redesign may
prevent early market entry, defeating the object
of the exercise.
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o0 Changes entail market risk: The involvement
of customers in redesign is necessary but tricky.
On the one hand, involvement is crucial to com-
ply with typical quality requirements. Cus-
tomers often reserve the right to inspect new
production setups and test product quality. On
the other hand, involvement can trigger de-
mands to lower the price of the product as the
customer may insist on benefiting from lower
production costs. This entails the risk that the
manufacturer is left with the one-off cost of the
redesign but loses part of the ongoing benefits
required for payback of the initial expense.

Analyzing the pros and cons of adapting production
technology and product design to location conditions
provides insights into which approach is most suit-
able in a specific situation. Cost drivers suggest the
spectrum is discontinuous when it comes to related
costs. There are three discrete thresholds:

The first involves any change whatsoever to the
process. Even if small, it requires documentation and
some engineering work. Use of machinery from dif-
ferent suppliers makes it harder to leverage scale
and negotiate better rates. The benefits from stan-
dardization are harder to realize.

The second involves changes to the core production
process. This can be the use of different machinery,
process parameters, tools, or control methods. Such
changes potentially impact parts quality. This means
inspecting and testing a sizable batch of parts pro-
duced with the new setup and the process itself.
Such testing can be costly and make the batch of
parts or finished goods unusable. In industries with
high quality requirements, such changes to the pro-
duction setup also require customer approval, which
can trigger elaborate and costly consequences.

The third threshold involves changes to the product
design. A new product variant has to be adminis-
tered and changes documented. The new design
must be tested and approved. Additional variants can
cause future costs, as changes to other parts and
components require alterations to multiple variants

of a part, not only one. Spare parts management be-
comes more complex. Overall, more variants create
complexity. And complexity drives costs.

It is therefore important to maximize the benefits
once a threshold is crossed, so the additional costs
are justified. To achieve maximum benefits, the tech-
nological comparison of production methods should
focus on alternatives that can fundamentally trans-
form a product’s cost structure. As we have seen,
capital-intensive manufacturing steps have to be sub-
stituted by manual labor at locations in low-cost
countries. Engineers should look for alternatives that
allow the reduction of capital expenditure by at least
half. Changes have to be significant to make an im-
pact. This goes for more than just cost and capital
expenditure - overall process design and plant lay-
out should also be included in the scope. Companies
rooted in high-cost locations should not underesti-
mate the difficulty of managing complex production
processes in developing countries. If you cannot re-
duce complexity and skill requirements, it may be
better to increase capacity at home rather than ven-
ture abroad.

Particularly in global industries such as the auto-
motive sector, product and process design changes
are often undesirable or not financially worthwhile.
The share of standard product designs worldwide is
correspondingly high in these industries. This helps
to keep the overall complexity of the production
network within limits. Design changes are more
commonplace in industries that are more local in
character or produce simpler products.

Interestingly, companies come to very different re-
sults when selecting production location and process
technology. These decisions usually become clear
when seen in the context of the overall corporate
strategy.

Renault, for instance, follows a “one platform, one
plant” philosophy when it comes to high-volume,
small and mid-sized passenger cars. In contrast to
other automotive OEMs, Renault does not aim to pro-
duce multiple models on the same line in this mar-
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ket segment. Instead, it tailors its production tech-
nology and degree of automation to the plant’s loca-
tion. This is in line with the strategic objective: cost
leadership in this market segment. A case in point
is the Dacia Logan, Europe’s most competitively priced
mid-sized passenger car. Manufactured in Romania by
Renault’s subsidiary Dacia, its production is matched
to the characteristics of the region - with correspond-
ingly low automation and capital intensity.

5.3.1.2 Perceptions and Process

Companies struggle with “softer” factors, too, when
trying to reap the benefits of adapting production
technology and product design to local market con-
ditions:

m Buy-in and incentives: Redesign of the produc-
tion process or product design to local require-
ments is new to most manufacturing companies,
especially those that have only recently started to
expand their production footprint. Organizational
skepticism can therefore be significant. Incentives
are also often not in line with requirements to
achieve fast and successful technical redesign.

m Collaboration and timing: Redesign needs the in-
volvement of different functions and departments.
But the task of technical redesign is often new to
companies. This means formal processes are not in
place to facilitate cross-functional collaboration.
Yet this is critical to achieve a positive impact.
When it comes to timing, it is important not to over-
load the production ramp-up phase with addition-
al complexity. If necessary, the redesign should be
postponed.

Companies need to consciously manage these issues,
particularly in industries where adapting the pro-
duction process and product design to local condi-
tions is crucial. This involves changing incentives
and perceptions where they are detrimental, defin-
ing a process that can absorb the remaining risks.

Perceptions that hinder redesign are often customer-
related, and are therefore hard to challenge. Cus-

tomers are often perceived as unwilling to accept
changes to the product. Undoubtedly there are hur-
dles, such as the need for testing, inspection, audit-
ing, and documentation costs for the manufacturer
and also the customer. This particularly applies in
industries with very high quality requirements,
such as the automotive supply and aviation indus-
tries. But this does not mean customers would ob-
ject to design changes that dramatically improve a
product’s cost position.

Another hurdle to successful redesign is the low
priority that such efforts are often assigned, partic-
ularly in engineering departments, even if the po-
tential cost impact is high. Revisiting an old design
is often perceived as less interesting than developing
something new from scratch. Engineers also often
have little incentive to present alternative manufac-
turing technologies for a product to management.
They are left to make the decision themselves -
sometimes without sufficient context, as they are not
involved in the location planning.

To ensure efficiency, companies should first examine
their existing technology portfolio. This review may
include processes that are no longer used at high-
cost locations or are earmarked for replacement. This
has proved effective, particularly for companies
based in high-cost countries that have expanded
into lower-cost locations. The organization should on-
ly look for additional alternatives if existing produc-
tion technology does not suit the new location.

Collaboration between functions is critical when it
comes to the process of reviewing and adapting pro-
duction technology to local conditions. The lack of
cross-functional collaboration between marketing,
product development, and production engineering
is often a hurdle to effective redesign. This is not sur-
prising. Redesigning product and processes to the
local conditions of a location is new to many compa-
nies and certainly to those globalizing their footprint
for the first time. Most companies have followed in-
dustry best practice, establishing a formal process
for ensuring cross-functional collaboration in the de-
velopment and production ramp-up for new prod-
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ucts. However, when it comes to redesign of the glob-
al production network and a related review of pro-
duction technologies and product design, this best
practice is rarely applied. Making interdependencies
and trade-offs transparent is therefore an important
task that management needs to facilitate. It helps to
closely involve production engineers in strategic loca-
tion planning, so they have greater incentives to pro-
vide a suitable portfolio of production technologies.

Finally, the timing needs to be realistic. If redesign
of the product design and production process is to be
conducted ahead of production ramp-up, sufficient
time needs to be budgeted. The risks are substantial
if the complexity of a new process is combined with
a production ramp-up under time pressure. If suffi-
cient time is not available, redesign should be limit-
ed to changes to the process without impact on the
product design. To realize the full cost reduction po-
tential of the low-wage location, more fundamental
changes can be introduced later. This may mean
compromise and writing off equipment and tools,
but will allow a smooth ramp-up.

5.3.2 Analyzing the Impact for a Specific
Location

What does it mean to adapt production technology to
an individual location? How can a company achieve
minimum costs?

There are multiple trade-offs and relevant interde-
pendencies. Comprehensive automation requires
both high capital intensity and highly qualified em-
ployees. Qualified employees, however, are compar-
atively expensive even in low-cost countries. This
means the relative gap compared with labor costs in
high-cost countries is much greater for low-skilled
than highly skilled staff. Labor costs in China are
roughly 20 to 30 times lower than in Germany, while
for a (local) plant manager the difference is only
around a factor of 5.

On the other hand, due to higher depreciation and
higher maintenance, capital, and transaction costs,
the use of complex machinery is often more expen-

sive abroad than at home. Less complex production
technologies frequently pay off.

Against this backdrop, established companies from
high-cost countries commonly have to develop new
manufacturing technologies that suit local condi-
tions in emerging markets. Occasionally, they can
also use older, tried-and-tested methods. This is be-
cause mature technologies are particularly suited for
use in low-cost countries and at new locations as the
standardization of the process is already advanced,
making it relatively foolproof.

Figure 5.23 illustrates the production technology and
economic viability of two connecting methods using
the example of a gear motor. A manual screw fitting
is to be employed at the low-cost location. Manual
production is more cost-efficient than using an au-
tomated process due to the lower unit labor costs. In
contrast, an automated rolling process is advisable in
the high-cost country. Automation leads to a signi-
ficant reduction of costs compared with manual
production. To determine the cost of goods manu-
factured in relation to labor costs, the fixed costs for
each machine and plant for each year are calculated
and allocated to the individual component in accor-
dance with the planned production volume. The vari-
able costs, particularly labor costs, are then deter-
mined based on the standard times. The level of
qualification needed for each specific manufactur-
ing step should also be taken into account. This
information can then be used to perform a simple
calculation. Other cost drivers may also be relevant,
such as shift allowances, variable operating costs,
and machine utilization.

5.3.3 Broadening the Perspective to the
Entire Production Network

The motor shaft case study shows that alternative
manufacturing technology can greatly contribute to
reducing production costs. But new manufacturing
methods and product variants also result in extra
costs. More variants complicate production manage-
ment as they generate one-off development expenses
for changes to production and product design.
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Local factor costs determine which manufacturing technology is most efficient

Fig. 5.23: Alternative manufacturing technology and design for an electric motor-gear
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Using Alternative Manufacturing Fig. 5.24: Armature shaft
Methods: Armature Shafts for
Small Motors

Every year, millions of small motors and micro-
motors are produced for all kinds of applications. The
armature shaft is a fundamental component of every
electric motor to which the rotor is attached, so they
are produced in large quantities (Figure 5.24).

In high-cost countries armature shafts are made
using a fully automated production process. The
material is uncoiled, straightened, and cut. Next a
conveyor system feeds the shaft into a lathe, where
it is clamped. The lathe machines the outside con-
tour and ends. The shaft is then inductively hard-
ened to protect against wear and tear to the surface.
Finally the product is finished using centerless  This process chain can be translated into a much
grinding, with automatic control of the diameter, less automated system concept better suited for
roundness, and surface quality. production at a low-wage location. This requires

Source: McKinsey/PTW (ProNet analysis)
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stepwise adjustment of the manufacturing concept
and affects the core manufacturing methods as
well as auxiliary process steps.

Step 1: Adjust the Materials Flow, Work-
piece Handling, and Control Processes

The initial changes affect the materials flow, work-
piece handling, and control processes. These
processes do not directly impact product features,
so adjustments to them are comparatively easy to
realize. In this example, the first step would be to
cut out the automated material feed. In place of
the capital-intensive, automatic feed via a coil, the
parts are delivered in low-cost countries by semi-

skilled logistics staff. Bar stock is used instead of
coiled material, allowing straightening to be omit-
ted entirely. Manual feed is used for both hardening
and grinding, saving on comparatively capital-
intensive materials-handling technology. A visual
sample check replaces the automatic monitoring
of the diameter.

Step 2: Reduce Automation of the Core
Processes

In Step 2: of the process adaptation, automation
of the core production processes is reduced. The
cutting process is now carried out manually using
clippers, and the workpiece is clamped manually

Fig. 5.25: Alternative manufacturing methods - example of armature shafts for electric

motors
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in place in the automatic lathe. In quality control,
manual inspection can be used for the roundness
test, which was carried out by machine in the pre-
vious step.

Step 3: Use Alternative Manufacturing
Technologies

The final step in adapting production processes is
to use manufacturing technologies more suited to
low-cost countries due to their specific input fac-
tors. In the case example, the plant buys pre-
hardened bar stock, allowing the hardening
process to be left out. Next, abrasive cutting is
used for the bar stock, and hard machining to size
is carried out entirely in one machining center
(Figure 5.25).

Fig. 5.26: Changes to the production costs, capital intensity and quality

of components

©)!

This example illustrates that adaptations outside
the core technology are relatively easy to imple-
ment. But they also only have a comparatively mi-
nor impact on the reduction of production costs
and investments. It takes a fundamental overhaul
of production processes to achieve a more sub-
stantial cost reduction. Even for core process steps,
the use of a new manufacturing technology better
suited to the location needs to be considered. Ad-
ditional quality assurance measures can ensure
that the reduced degree of automation does not
impair quality (Figure 5.26).

Bottom line: Several production process alterna-
tives are available even for a simple part like the
shaft of an electric motor. The impact can be signi-
ficant, but may require fundamental changes to the
manufacturing technology even for core process
steps.
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The fact that new product and process variants can
be used in multiple locations across the network
leads to interdependence between plants. A decision
on the production technology in one location affects
the others. This should be considered when drawing
up the strategic location concept and production
technology portfolio.

The following factors should be analyzed to decide on
the potential of a new production process within
this broader context:

m One-off costs, the cost of increased complexity,
and other opportunity costs related to developing
a new production process or product variant (e.g.,
more limited bundling of purchasing volumes,
linked to a decrease in purchasing power and dis-
counts)

m Savings in variable costs that could be achieved by
adapting the production process at a specific loca-
tion, compared with transplanting the most suit-
able existing production process

m Additional savings if the new or adapted produc-
tion technology is used in other locations as well.

When these factors are examined, many alternatives
begin to look less attractive.

The consideration of one-off and recurrent expenses
triggered by additional variants typically reduces the
number of viable options substantially.

A more precise analysis of the one-off costs reveals
the different influencing factors (Figure 5.27). First,
there are costs directly associated with adapting the

Extensive adaptation causes significant one-off expenses

Fig. 5.27: Adapting the production technology - one-off expenses
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production technology. Changes to the manufact-
uring method and - if applicable - to the product
design need to be agreed upon with the relevant cus-
tomers. Appropriate function and quality certificates
have to be furnished in accordance with the agreed
testing, sampling, and auditing guidelines. These re-
quirements are particularly stringent in the auto-
motive supply and aviation industries.

The effort needed to meet these requirements can
be considerable depending on the extent of the adap-
tation. Such adjustments are generally uneconomical
for products that have already passed the growth
phase in their life cycle. Involvement of the customer
can destroy the expected cumulative savings effects
in other ways, too. If customers base their price de-
mands on the variable costs of production, they will

insist on a price reduction when asked to approve a
new, more cost-efficient process. OEMs often fail to
anticipate the one-off expenses and investments in-
volved in developing and implementing new manu-
facturing methods.

The one-off costs associated with modifying
products and manufacturing methods can
make adaptations uneconomical for

mature products

In the example of the motor manufacturer, renewed
sample approval at the new location led to internal
expenses of approximately EUR 1,000 per variant.
The additional expenditure for customer acceptance
would have been at least EUR 3,000. Because one of
the motor variants being examined was a critical el-

Additional variant management and expenditure on technology development are important
additional expenses for locally adapted production

Fig. 5.28: Adapting the production technology - recurrent additional expenses
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ement for the customer, a new process audit had to
be performed in the presence of that customer. For
the manufacturer this meant additional costs of
EUR 6,000 - 10,000, and expenses of EUR 4,000 -
5,000 for the buyer.

Changes to the product or production process can
trigger substantial costs even if these changes ap-
pear minor. When switching from a glued to a thread-
ed joint, for instance, the manufacturer has to bear
the costs for the change to the design, revision of the
bill of materials, manufacturing notes, work plans,
and inspection schedules, including the relevant cus-
tomer documentation. If simple joining elements are
changed, this leads to additional expenditure of
around EUR 5,000 for just one variant. These costs
can be substantially higher for more fundamental
changes.

The level of such costs is very specific to the indus-
try and product. It is therefore essential to analyze
and consider each case individually - especially if
changes are extensive.

Expanding the manufacturing technology portfo-
lio also generates additional costs. It becomes harder
to realize savings from standardization, for example.
Companies can minimize expenditure considerably
when buying machinery, plant, and installations if a
standardized manufacturing concept applies to all
their locations worldwide. Economies of scale in
purchasing can be reflected in more favorable terms
and conditions. Selecting a location-specific method,
however, generally cancels these out. Additional
costs are incurred when processes are structured dif-
ferently at individual locations, as illustrated in Fig-
ure 5.28.

Variants trigger additional costs: economies
of scale are lost, and the added complexity
requires extra management attention

Companies should develop a portfolio of manufactur-
ing processes and specifically highlight the locations
for which a process is suitable. A portfolio approach
to the selection of manufacturing technology helps

avoid fragmentation into too many product and pro-
cess variants. At the same time, it also allows a manu-
facturer to reap the benefits of local adjustments.

To understand the different factors that may come
into play when taking a global perspective rather
than focusing purely on a specific site, let us revisit
the manufacturer of small motors profiled in the box
on page 226 ff. (“Using alternative manufacturing
methods”). This automotive supplier was initially
faced with a choice of four technological options for
a plant in China (Figure 5.29).

m A highly automated rolling process (as used in the
home plant)

® A manual rolling process
m A threaded joint

m A joint made of two sheet-metal shells connected
by a riveted joint.

All options were technically feasible and fulfilled the
product specifications. But which one would be the
most economical choice within the context of the en-
tire production network?

As a starting point, you need to calculate the net
present value of the savings relating to variable costs
for the product’s remaining production period. But
this is only one component. Based on comparison of
the direct variable costs alone, adaptation of the pro-
duction process usually appears very attractive. The
expected one-off outlays for redesign then reduce
this initial savings figure. In the next step, you
should subtract the net present value of the expect-
ed recurrent additional costs. Fundamental adapta-
tion of the production process or the product design
is often no longer attractive for many products after
factoring in these additional costs. The cost of the re-
design and the additional effort to introduce and con-
tinuously improve an additional production process
frequently wipes out the benefits. This approach
identifies which production processes are most eco-
nomical within the global footprint.
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In the case of the electric motor manufacturer, analy-
sis of the alternatives quickly revealed that neither
the manual rolling process nor the new design of two
sheet-metal shells with a riveted joint were cost-
efficient for the network as a whole (Figure 5.30).
Both cases predicted high expenditure for the initial
development work and ongoing management. Low
one-off costs were only expected from using the
threaded joint, as older product variants were avail-
able for this design. The company could also lever-
age the experience it already had with this tech-
nology.

* * *

The ability to adapt value-added activities to local
conditions can give companies a significant com-
petitive advantage, particularly if demand charac-
teristics are not global and the share of R&D costs is
moderate or low. Successfully adapting to local con-
ditions means assessing, developing, and imple-

menting modified production processes and product
variants. Companies can use a portfolio approach
and staged analysis to determine their ideal set of
manufacturing technologies. Smart management of
this global technology portfolio and the entire range
of variants is an essential competence.

Adjusting production technology to local conditions
can be the basis for further improvements. It can
lead to specialization of a location in a certain type
of technology, enabling a company to broaden its ca-
pabilities and operate in more geographical markets
and market segments.

A well-managed technology portfolio allows compa-
nies to leverage the specific advantages of global
locations, from low wages to knowledge. It is an im-
portant enabler for reaping the benefits of a global
production network.

Various more labor-intensive manufacturing methods are possible for low-cost locations,

taking into account variable costs

Fig. 5.29: Economically viable production alternatives for low-cost locations
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Both one-off expenses and recurrent additional expenditure reduce the number of
economically viable alternatives from the viewpoint of the company overall

Fig. 5.30: Economically viable production alternatives - overall evaluation
Percent of the measure’s initial NPV (i.e., without taking into account one-off and additional expenses)
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Minimizing One-Off Expenditure:
An Automotive Supplier Uses Older
Machinery and Plant Concepts

An automotive component supplier decided to
locate the assembly of its products - including a
fuel filter - in the immediate vicinity of a large
customer’s plant abroad (Figure 5.31). Factor costs
at the new location were very different, so man-
agement had to decide whether or not to redesign
products and manufacturing processes.

For the assembly of the fuel filter, a fully auto-
mated rotary system as used at the high-wage lo-
cation did not appear to make sense. Unit volumes
at the new production facility were too low to jus-

tify the investment. An older production concept
was reviewed instead - an earlier configuration
from the home factory that used two manual work
stations. This choice reduced the initial invest-
ments for the new location from EUR 210,000 to
EUR 14,000 (Figure 5.32). Investments could not
be reduced any further due to the test devices
needed.

With a maximum production volume of 400 units
per shift and work station, this production concept
allowed better scalability, making risks at the for-
eign site manageable. The process was already fa-
miliar; it did not need extensive development
work, nor were high investments required for
equipment.
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Fig. 5.31: Fuel filter - structure and
operation
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When local market growth called for further in-
vestment after two years, the manufacturer had
gathered enough local experience to venture into
the next stage of development. Management de-
cided not to duplicate the existing plant concept
because the location now had more highly skilled
employees, and wage costs had increased. Instead,
the company slightly increased levels of automa-
tion in individual manufacturing steps. The entire
production sequence was distributed across a to-
tal of six stations, with more highly specialized
employees for the sophisticated operations. As
with the first assembly layout, the company based
this scheme on earlier concepts from the home
plant, keeping the one-time costs for development
and customer approval to a minimum.

Bottom line: One-off expenditure for adapting
production facilities can often be minimized by re-
sorting to previous techniques from the home fac-
tory. Investments can be reduced even further if
machinery and plant are still available.

Loosely combined manual workstations

Fig. 5.32: Comparison of different assembly systems

Fully automated
rotation system

Manual workstations
using partly automated
manufacturing steps

Manual workstations
using entirely manual
manufacturing steps

facturable variants

Investment

volume EUR 210,000 EUR 60,000 EUR 14,000
Max. unit volume .

per shift 6,500 units 2,000 units 400 units
tax. no. of manu- 4 variants 10 variants 12 variants*

* Number of variants possible in principle; only 2 variants were being manufactured at the time the production site was set up

Source: Dubbel (1994), McKinsey/PTW (ProNet analysis)
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6 Implementation: Ramping
Up New Facilities for

Top Performance

Summary

Manufacturers with international experience manage to establish new sites abroad much
faster and more cost-efficiently than companies with a relatively limited global footprint. Analy-
sis of our interviewees’ strategies and practices revealed a number of clear success factors as
well as traps to avoid.

Many relocation attempts fail because firms overestimate their capabilities. Companies need
to carefully align the prerequisites and complexity of the undertaking with their skills and re-
sources. If a mismatch is apparent, they should either reduce the project complexity or pro-
vide additional experienced personnel.

The actual site chosen can heavily impact the project’s economic viability, as location-related
factors may differ significantly within regions. Local partners’ contacts with public authori-
ties, customers, and suppliers can also make a huge difference when setting up in developing
countries.

Posting expatriates to a new location is usually much more cost-intensive than using local
skilled workers and executives. Their know-how and companywide connections are indis-
pensable, however, especially in the initial phase. The role of human resources management
(HR) is vital in dovetailing foreign postings with swift skill building for locals to take over.

Companies can achieve rapid ramp-up of their targeted capacity and quality by applying best
practices that are readily transferable from one industry sector to another. Global leaders plan
relocation with painstaking foresight to ensure high delivery reliability and capacity utiliza-
tion even during the move. A phased start-up with the sequential introduction of uncoupled
manufacturing processes, new suppliers, and products helps to stabilize production. This stag-
gered approach also limits the risk of downtime from technical faults.



Key questions, Chapter 6

m What factors determine the success or fail-
ure of a new site?

m By how much can a company typically re-
duce the time and effort required to set up
a new location?

m What is the best way to integrate expatri-
ates and local employees?

m How can companies select the best start-up
strategy, ramping up capacity with the
maximum possible speed?
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6.1 Improvement Potential Revealed
by the Survey

The key to a successful production network is perfect
planning. Existing locations have to be downsized or
expanded, and new ones opened. Although the com-
pany will have roughly defined the target countries
or regions for new locations in the network design
phase, details of what the location should be like and
how it will be put into operation require further ex-
tensive planning. It is the planning and preparation
phases that lay the foundations for later success (or
failure). They determine the time and resources
needed to set up the site and make it operational.

A comparison of start-ups at more than 30 new loca-
tions shows that the time and cost involved span a
considerable bandwidth. One-time costs vary by up
to 50 percent. Expenditure fluctuates particularly in
the fields of quality and personnel. Differences are
also similar for time spent, with the most striking
variations apparent in the length of the ramp-up
phase (Figure 6.1).

The winners save 50 percent of the one-time
costs and set up their new locations in half
the time required by average players

An analysis of the huge differences based on the sec-
tors our survey targeted - automotive supply, me-
chanical engineering, and the electronics industry -
unexpectedly reveals no significant disparities be-
tween the mean values for the three, but a wide gap
between individual companies in the same business
(Figure 6.2). A close examination of the reasons for
such major discrepancies reveals several key factors
closely linked to a company’s specific situation:

m The complexity of a project inevitably has a ma-
jor influence on one-time costs and the time factor.
The location, manufacturing processes, and prod-
uct range dictate requirements. The acquisition of
an existing facility or relatively simple manufac-
turing processes that require little training speed
up project completion.
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m Operational excellence: Rigorous project manage-
ment, including the swift recruitment of local staff,
likewise reduces the cost, time, and effort involved
in establishing a new location. Companies with a
long history of globalization have a broader spectrum
of experience and greater skills when it comes to op-
erational implementation. Their new locations have
a particularly high success rate due to their effective
site selection, superior personnel policy, and high
product quality even during the start-up phase.

Besides the differences in expenditure and duration,
product quality variations are also apparent. In a re-

cent survey, over 40 percent of companies that had
relocated production reported an unscheduled drop
in quality. Some 12 percent even mentioned signifi-
cant unscheduled downtime.

The ProNet survey’s participants from global manu-
facturers emphasized three crucial success factors.
First, it is important to plan every new location
abroad carefully and systematically. Another crucial
element is excellent HR management and skill build-
ing (from production workers through to executives)
at the new location. The third is optimal design of
the ramp-up phase.

Significant differences in the cost and time required to establish new sites abroad

Fig. 6.1: Cost and duration of new site setup

. 20
One-time costs Personnel @~ = [ eesmmesmsmmeseeseeeeeeo o
Percent, related to (expatriates and 16
investment in buildings  training) °O |\ 17
and equipment 5
Ma_chlne t_ransfer, 6 6 | 7
buildup of inventory 3
Quality
(rejects and 5 5 1 3
arrant
W Y) Higher 25% Average Lower 25%
percentile percentile
37
Duration Ramp-upphase [ [ T
Months (start of production 14 2
to full capacit
pacity) 1o .@
Setup phase
(start of construction 14 | 1 - 14
to start of production) 10 4
Planning phase 9 7 6
(decision to start 4
of construction) Slower 25% Average Quicker 25%
percentile percentile

Source: McKinsey/PTW (ProNet analysis)
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Setting up a new location without sufficient prepa-
ration can prove expensive, as the first case example
shows. What could this European mechanical engi-
neering firm have done to reduce risk? How could it
have prepared better?

To set up any new location abroad, it is vital to con-
duct a precise analysis of local conditions, cross-ref-
erencing them with the company’s own skills and
plans. What degree of complexity can the new loca-
tion handle? What skills are available locally, and
which can be contributed by other locations? Are
there any alternatives to going it alone? Would local
partnerships be helpful?

6.2.1 Balancing Complexity Versus
Capabilities

Successful models from a high-wage location cannot
simply be transferred to a new plant abroad. A com-
mon mistake is excessive complexity - processes are
too complicated, vertical integration is too high, and
the product range too wide. But complexity alone is
not responsible for success or failure. The compa-
ny’s skills and experience determine the extent to
which it can handle complexity. Companies need to
take a critical look at their own capabilities com-
pared to the project requirements. What skills can
existing employees contribute if they are posted to
the new location? What experience has the compa-
ny already accumulated with similar start-ups?

Major differences exist within industries

Fig. 6.2: Examples/factors impacting the setup of new sites

Months
Industries/examples 0 6 12

Planning
=== Setup
== Ramp-up

18 24 30 36 42

Electronics components 1

Avg. electronics components

Tight project management
I I

Long period for
recruitment of

Automotive supplier 1

Low complexity of man

ufacturing processes

2 | Standardized production sequences
I I
3
| Little knowledge
4 I— of the target
Avg. automotive supplier I country
[
Mechanical 1 ion of an existing operation
engineering |
i |
3 | Virtually no
4 local
-------------------------- |—--- i ~| management
|

Avg. mechanical engineering

Source: McKinsey/PTW (ProNet analysis)
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Pulling Out All the Stops - Too Far:
A Mechanical Engineering Company
Overreaches Itself in Asia

A few years ago, a European mechanical engi-
neering group founded a production and sales fa-
cility in Asia. It planned to manufacture its entire
range of expensive, high-quality machines for the
Asian market with around 1,000 staff, and to gen-
erate annual revenues of around EUR 150 million.
The company put up a production hall on a
20-hectare plot of land, with a floor space of eight
hectares and a ten-story administrative building.
Total investments ran to approximately EUR 200
million. The mechanical engineering manufactur-
er more or less copy-pasted its manufacturing
processes and organization structure from Europe.

Management consisted predominantly of expatri-
ates without any experience in Asia. In the first
few months, it failed to stabilize manufacturing
processes because local workers were not trained
to European standards. A decision was therefore
taken to fly some 30 skilled workers and foremen
in from Europe for several months. The company

It is difficult to assess whether complexity and skills
are properly balanced using just a qualitative de-
scription of the complexity drivers and capabilities.
A quantitative evaluation supplies a better basis, per-
haps in the form of a scoring model (Figure 6.3).

The key is to align complexity and skills

For the first case example, this quantitative assess-
ment reveals a clear discrepancy between complex-
ity and company skills, even though there is a certain
scope for subjectivity in the individual dimensions.
The assessment system helps to both diagnose and
solve problems. It systematically identifies weak-
nesses in the setup plan and approaches to reduce
complexity.

set up a training center to provide appropriate
skill-building. Around 15 interpreters were hired
to liaise between the German experts and local
staff. Once the first generation of local skilled
workers had been trained, neighboring companies
discovered their qualities and poached them.

In contrast to the attractiveness of the newly
trained staff on the local labor market, the demand
for the high-quality, expensive machines fell far
short of expectations. The land and buildings were
much too large, but the lease had been signed for
20 years. The factory halls remained mostly emp-
ty or were used for storage and three floors were
unoccupied in the administrative building. Even
ten years after it had been founded, the site was
posting high losses and achieving barely 25 per-
cent of its intended capacity.

Bottom line: Companies should not undertake too
much at once when establishing new locations,
building up more complexity than they can con-
trol. They need to adopt a step-by-step approach or
make sure they have sufficient management ca-
pacity first.

One thing is very apparent in the case example: the
new plant places high demands on both the location
and product dimensions, with numerous complexi-
ty drivers. Could the company have initially started
with a limited product range? Would it have helped
to take along established suppliers? Would a differ-
ent location nearby with a richer supply of qualified
staff have been a wiser choice? The dimensions of
complexity control can be examined similarly by
asking targeted questions. Would partnership with a
local company have been smarter? Could the foreign
company have assembled a core team of competent
local managers early on? The company would have
been much better placed if it had considered these
issues earlier.
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Three different scenarios are conceivable if you con-
sider both complexity and skills. Each requires a dif-
ferent approach:

1. Overcomplexity: The level of complexity does not
appear manageable with the skills available. This
suggests streamlining the complexity using a tar-
geted approach. In these circumstances, companies
should only use tried-and-tested manufacturing
processes, retain familiar suppliers, and engage
more external support. They also need to focus on
appointing managers with local experience.

2. Balance: This is a scenario where the manufactur-
er has the skills to manage the complexity. Is it per-
haps worth replacing low-value complexity drivers by
some with higher value? Would a wider product port-
folio with little local vertical integration be preferable?

3. Surplus skills: Skills exceed complexity require-
ments in this constellation. Could the company lever-
age its potential better, choosing a more demanding
location further inland that has lower wage rates or
using some of its management capacity for other
projects?

6.2.2 Selecting the Right Site

The target country or region is decided when the pro-
duction network design is finalized (see Chapter 4).
However, to decide on the exact location, further tests
are needed to see how to best leverage the great dif-
ferences in investment-relevant criteria between
local sites. These criteria can be divided up into
three categories: human resources, costs, and logis-
tics (cf. Table 6.1).

Failures can be prevented

Fig. 6.3: Balancing complexity and skills

Complexity drivers
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Tab. 6.1: Criteria for choice of location

Field Subcategory

Selection criteria (examples)

Human resources Local staff

M Availability, education, wage costs, working hours

Expatriates

W Attractiveness of the new site (leisure facilities, comfort, children’s
education), distance from airports, accommodation /domestic staff

Costs Land m Cost of land, development costs, duration of development, expansion
options
Neighboring facilities W Shared use of facilities (e.g., sewage treatment, power generation),
local service companies (agencies for temporary staff, catering
companies, etc.)
State support B Investment grants, tax exemptions, bank guarantees (often
negotiable)
Customs duties, taxes, B Local customs duties, tax rates, other fiscal charges
and other fiscal charges
Utilities | Quality of local utilities (electricity, water, gas, etc.), regulations for
waste disposal/recycling and emissions
Logistics Outbound logistics B Proximity to customers (production facilities, R&D locations,

purchasing offices)

Inbound logistics
offices)

B Proximity to suppliers (production facilities, R&D locations, sales

Infrastructure

B Road network, rail network, waterways, distance from airports

In the event of major wage-level differences within
the country, often amounting to a factor of up to two
or three, personnel costs prove a major lever. Other
cost levers are membership of special economic or
customs areas and local government support, such as
subsidies or local tax benefits.

Investment conditions vary within the target
country or region

Negotiating with local public authorities is advisable
especially for projects with significant investment
volume, highly prestigious high-tech products, or a
strong positive impact on the local labor market. This
may enable companies to obtain financial incentives
such as tax exemptions, investment and training
subsidies, and cheaper land deals, which can be
equivalent to between 10 and 40 percent of the in-
vestment. Companies should keep multiple options
open for as long as possible and play local sites off
against one another. A microchip manufacturer ne-

gotiating several location options in parallel in an
Asian country secured substantial state funding by
taking this approach right up until its final decision.

A systematic selection process should precede the
final decision on location (Figure 6.4). The group of
potential locations is drawn up using the criteria de-
scribed and then shortlisted to three to five. These lo-
cations are given a detailed appraisal, including a
precise analysis of economic viability and key qual-
itative factors.

In the next case example, an automotive supplier
reaches a location decision within just four months
using this systematic selection process. The compa-
ny quickly reduced the list of potential locations in
South Korea based on defined selection criteria.

An argument frequently cited against such a short
selection process is lack of information about condi-
tions in the target area. True. Accelerating the process
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Bargaining Power: Raising
the Stakes in Back-End Chip
Production

A global chip manufacturer wished to increase its
capacity with an additional site for back-end pro-
duction, i.e., chip wiring and testing. Compared
with front-end production (the manufacture of
chips on silicon wafers), this stage of the process
is usually less sophisticated and more labor-in-
tensive.

Once the choice of location had been narrowed
down to a country in Asia (because of its proxim-

ity to existing locations and favorable factor costs),
three sites were shortlisted. The executive board
negotiated with representatives of all three busi-
ness parks in parallel, keeping the final decision
open to the last possible moment. They took ad-
vantage of competition between the locations,
achieving extensive concessions with direct sub-
sidies and tax exemptions that amounted to
around 30 percent of the investment total.

Bottom line: Companies - especially in industries
highly attractive to the target country - should ne-
gotiate investment terms with several locations in
parallel to optimize local support.

The supplier rapidly narrows down the number of possible alternatives

Fig. 6.4: Site selection of an automotive supplier in South Korea
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Accelerating Location Planning:
Best-Practice Site Selection in
South Korea

[t usually takes six to eight months to decide on a
specific location in South Korea. One of the world’s
largest automotive suppliers managed to reduce
this to just four months by installing a tightly mon-
itored system:

Preselection: A local agency was commissioned
to compile a list of suitable plots. The knockout cri-
teria simply required the location to be developed
(with freeway access and utilities, in particular)
and situated in an industrial zone. This process
yielded a list of 18 sites throughout the country
that were basically suitable. Even though this was
still a very large figure, at least it was a manage-
able number of alternatives.

Short list: In the next step, attention focused on
the distance from automotive manufacturers’ fac-

tories and land prices. The list was reduced to
three sites (Figure 6.5). Short distances were not
just important for supply reasons - geographic
proximity to as many plants as possible belonging
to the five major Korean producers would also cut
travel time and costs.

Detailed evaluation and final selection: Attrac-
tiveness to expatriates (international school, qual-
ity of housing) and international transport links
(main roads, distance from Seoul airport) were of
prime importance in the final selection. Senior ex-
ecutives visited all the shortlisted locations before
the final decision, to gain their own personal im-
pression of the sites.

Bottom line: In countries where companies are
unfamiliar with local conditions, a systematic se-
lection process with the support of local agencies
can significantly speed up location planning.

A systematic selection process ensures the best location

Fig. 6.5: Approach for choosing a site in the target region
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® Ensure that requirements are adequate
® Decide on consistent targets and preferences

¢ Evaluate network efficiency quantitatively
® Consider interdependencies between
locations, products, manufacturing steps

® Apply appropriate knockout criteria and
minimum requirements

® Possibly use local agencies, lawyers, and
auditors

® Contact government bodies if state support
is possible

® Review actual conditions on site (e.g.,
possibility of expansion)

® Consider all relevant factors

® Perform separate monetary and qualitative
evaluation

* Negotiate with several states/regions in
parallel
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like this is only possible using the services of real-
tors or agencies. In many countries, other bodies are
also available to advise companies on direct invest-
ments, whether government departments, embassies,
industrial associations, or chambers of commerce.
However, these sources of information are only suf-
ficient for the preselection process.

For the short list and final selection procedures, it is
essential for representatives of the company to per-
form a thorough analysis on site. This is the only way
to ensure realistic assessment of a number of cru-
cial questions, for example, in discussions with man-
agers of local companies. Do the premises genuine-
ly offer opportunities for later expansion? Are there
leisure activities in the vicinity that will make the
location attractive to expatriates staying for longer
periods? Are there already multinational companies
competing locally for the few highly qualified work-
ers? How much progress has been made on freeway
connections to the site?

6.2.3 Going it Alone Versus Partnering

A stand-alone operation tends to be the most common
approach for new locations abroad. Nevertheless, it

may also be useful to involve local partners - in the
form of a joint venture, an acquisition, or subcon-
tracting. In some countries, it is actually a legal re-
quirement to collaborate with a local partner in a
joint venture. A partner in the locality can support
and simplify the process in many different ways (see
Table 6.2). This is particularly important for pioneer-
ing companies in newly industrialized countries. Local
partners can contribute their knowledge of custom-
ers and supply markets, overcome bureaucratic hur-
dles, and help with procuring land and personnel.

According to the ProNet survey, companies entered
into local partnerships or joint ventures for around
5 percent of new plants driven by cost motives and
some 16 percent of new growth-driven sites (Figure
6.6). A similar number of companies opted for ac-
quisition as their form of entry. However, joint ven-
tures failed in 40 percent of cost-driven cases and 19
percent of those motivated by growth. Collaboration
actually did more harm than good. Joint ventures ap-
pear to be better for opening up local markets than
creating cost-efficient production facilities.

Partnerships have to be carefully selected and legal-
ly safeguarded to prevent any nasty surprises. Com-

Independent start-ups tend to be the most frequent and successful

Fig. 6.6: Frequency and success of foreign start-ups
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Source: McKinsey/PTW (ProNet analysis)
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panies should meticulously analyze their partner be-
forehand: What are their interests, relationships
with local institutions, and how well is the company
embedded in the local environment? It is essential to
create a win-win situation if collaboration is to be
successful. Otherwise, financial losses may be in-
curred, weakening the company’s market position
significantly. This is what happened to a mechani-
cal engineering SME that lost most of its investment,
while at the same time creating a new competitor
(next case example).

There are two main reasons why joint ventures fail.
The first is if the partners have divergent, unrealis-
tic expectations. The local partner working closely
with local government institutions may mainly be in-
terested in seeing the industrial infrastructure grow
and the transfer of technological know-how, with
profits and revenues being only secondary. Local
partners also often have far less contact with cus-
tomers in the region than the foreign company ex-
pects. The second is when local partners do not keep
to agreements. Breaches of contract by the partner,

such as the violation of patents or retention of prof-
its, are a great danger in some countries. A lack of
commitment is also a frequent issue: the partner
may provide personnel with inadequate qualifica-
tions or little support for sales.

To minimize dependence on a local partner, espe-
cially where the legal system is not very reliable,
companies should act with foresight when design-
ing the control and management of the joint ven-
ture, and offer sustainable collaboration incentives:

Control: An equity share of over 50 percent secures
complete transparency on all transactions and con-
trol over all business decisions. If a company is
forced by law to have an equal share or less, it needs
to at least ensure that there is an effective mecha-
nism in place for the settlement of disputes, such as
arbitration by a neutral third party or parent com-
panies that can act as mediators. Even with a mi-
nority share, the joint venture can be controlled de
facto via management interdependencies and veto
rights.

Tab. 6.2: When to look for support from local partners

Field Specific Indicators that support is needed Countries where this
function especially applies
Markets Sales B Small market share to date
B Opening up market is top priority
B Poor local payment patterns M Asia
Sourcing M Little transparency in supply market B Asia, South America
R&D W Needs of local customers are highly specific
B Scope of own local R&D capacity is small M Asia, South America
Production | Operations B Frequent failure of utility supplies (e.g., gas, water,
electricity)
B Local partner has advantageous relationships with
utilities companies M India, China
Buildings M Bureaucratic hurdles
H Difficulty finding reliable local construction firms W Eastern Europe, Asia
Land M Restrictions on foreign companies buying land
B Few plots available W Eastern Europe
HR m No local recruitment agencies
m Narrow labor market
B Frequent labor disputes B China, South America
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Management and leadership: Companies can en-
sure that control rights are exercised operationally
by filling positions of influence with people who enjoy
their trust and who are familiar with local conditions.
The law of the host country may contain certain pe-
culiarities that must be given special consideration.
The CEO of a Russian company, for example, has un-
usually far-reaching powers (including sole power of
representation) and should, if possible, be appointed
by the company itself or at least monitored locally.

Collaboration incentives: Mutual benefits can be
agreed that extend beyond the joint venture to safe-
guard the commitment of the partner in the joint ven-
ture. For example, a contract can be drawn up stipu-
lating that each partner will incorporate the other
party’s (complementary) products in its domestic
sales. A balance of interests is achieved if the ser-
vices of each partner are difficult for the other to sub-
stitute.

Particularly in newly industrialized countries, regu-
lations for joint ventures with foreign countries tend

Choose your Friends Carefully:
How an SME was Exploited by its
Joint Venture Partner

A mid-sized mechanical engineering company es-
tablished a plant in China as a fifty-fifty JV with a
local partner in the 1990s. The two parent compa-
nies each appointed a director. The foreign com-
pany’s director had no experience whatsoever of
business practices in China. The Chinese partner
was very quick to supply staff, but they all need-
ed training. The partner also helped plan the man-
ufacturing processes without actually contribut-
ing any know-how worth mentioning.

Within a matter of weeks after production had
started, all the local employees handed in their no-
tice and switched to a neighboring location belong-
ing to the Chinese partner in the joint venture.

to change rapidly. A few of these countries, such as
China, are relaxing their regulations as their mar-
kets open up. This can mean that local partnerships
are no longer mandatory several years down the line,
and the local partner can be bought out. Joint venture
contracts should therefore include clear terms on ter-
minating the deal and voluntary withdrawal of part-
ners. (These agreements must, of course, conform to
the law in the country of incorporation.)

6.3 HR Management

The primary task of human resources management
when a new facility is set up is to provide suitable
personnel at low cost. The aim must be to recruit as
many local staff as possible with the requisite skills
and know-how. However, people with the technical
and management expertise so urgently needed are
often not available at the new location. Developing
and newly industrialized countries have a particular
dearth of employees who can become acclimatized to
the production and management processes of multi-
national companies fast and effectively.

They had procured exactly the same machinery
and plant without the knowledge of the foreign
company. Production was able to start immediate-
ly with these now semi-skilled employees - with-
out involvement of the foreign firm.

The foreign company failed in its attempt to assert
its claims against the joint venture partner
through the courts. It paid dearly for its lack of lo-
cal experience: it had placed too much trust in its
partner and had no effective means of applying
pressure. What is more, it had failed to look for a
partner without any conflict of interest.

Bottom line: Joint venture failures could be prevent-
ed by deploying an assertive managing director with
appropriate intercultural skills, and giving the local
partner an incentive to collaborate over the long
term (by only gradually disclosing technical details).



6 Implementation: Ramping Up New Facilities for Top Performance

As aresult, companies send a higher share of skilled
workers and executives from home to the new site
during the ramp-up phase. These are usually em-
ployees with relatively long tenure. They can be
transferred to the new location abroad either from
their home country (expatriates) or from somewhere
else. How can a company achieve a favorable ratio of
staff assigned from existing locations to spending on
local personnel to ensure sound, rapid, and cost-
efficient skill-building?

The results of the ProNet study show that successful
companies spend much more on training local em-
ployees than less successful ones do (measured by
defective units in the ramp-up phase) (Figure 6.7).
Spending on expatriates and training is balanced
equally for less successful new sites, while for suc-
cessful ones more than twice as much money goes
into training locals as into expatriates.

Training, or training on the job, is just as important
for skilled workers and executives as it is for opera-
tional staff. Staff retention measures are required to
ensure that expensively trained employees actually
use their newly acquired knowledge and skills in the
service of the company. The following sections out-
line the key aspects of HR management for a location
abroad.

6.3.1 Filling Skilled and Executive Positions

Different options exist for companies to obtain the
skilled staff and executives they need when setting
up a new facility. They can send employees from the
company’s corporate center, from other parts of the
business/other countries, or hire local staff. The
right mix for a new location has to be decided on a
case-by-case basis. A company needs to consider fun-
damental strategic staffing issues, as well as the suit-
ability of available employees for specific tasks. If
expatriates are used, it is particularly important to
choose the right people and prepare them suffi-
ciently for their jobs. Companies usually try (large-
ly for cost reasons) to meet their requirements for
skilled staff and executives at foreign plants with lo-
cal employees, in the longer term at least. They are

increasingly developing innovative assignment and
management concepts to achieve this.

6.3.1.1 Fundamental Staffing Strategies

The decision whether to use expatriates or local
skilled workers and executives depends particular-
ly on the location’s role in the production network
(e.g., whether it is supplying parts to other plants or
to the local market) and the requirements of the in-
dividual positions. The position of sales manager is
more suited to a local employee, for instance, since
it demands a lot of interaction with local customers.
An expatriate may well be more suitable for the
position of controller if close interaction with head
office is required. The cost of filling skilled and ex-
ecutive positions also needs taking into account, as
does the balance of skills on the entire management
team at the site abroad. There are three possible
staffing strategies (Figure 6.8).

Successful companies prioritize the training
of local staff

Fig. 6.7: Additional staff expenditure for a

site start-up abroad
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Expatriate-oriented strategy. Using a high proportion
of expatriates allows transfer of the parent compa-
ny’s proven approaches and corporate culture and
facilitates contact with the company’s other loca-
tions. It is often vital to assign expatriates with a
deep insight into company-specific products, equip-
ment, and management processes to make up for any
gaps in the skills of managers recruited locally.

The use of expatriates also has its drawbacks. One is-
sue is high expatriate compensation, which is in-
evitably a burden to the new sites. Local skilled staff
and executives tend to be more cost-efficient, espe-
cially at low-wage locations. This varies significant-
ly, however, depending on the function and country
concerned. It is therefore highly advisable to perform
a detailed analysis of the local market for skilled staff
and executives.

Difficulties can also arise when expatriates try to in-
tegrate into their new work context and cultural sur-
roundings. They may find their efficiency declines or
wish to return home early. Poor knowledge of the lo-
cal language and national peculiarities can make it
difficult for foreign managers to interact with local
staff and their environment. Their effectiveness in
making staffing decisions and negotiating contracts
can also suffer.

Often it is not essential to send skilled staff and ex-
ecutives abroad for long periods of time. This is es-
pecially true if the new location is supposed to be
run largely independently, being supplied by the lo-
cal market. In this case, regular visits to the branch
abroad by skilled workers and executives from the
corporate center and other factories will generally
be sufficient. Besides defining targets and review-

Companies can adopt three basic strategies for staffing skilled and executive positions

Fig. 6.8: Approaches to staffing new locations abroad

Expatriate-oriented staffing

Home
plants

Locally oriented staffing

Home
plants

E Expatriate

L | Local manager

0. Other (manager from a
different country)

Cross-country staffing

Home
plants

Jobs staffed by (newly recruited)

Jobs staffed by experienced
managers from the parent
company (expatriates)

local managers

Typical applications

® When initially ramping up
production

® When taking over manufacture
of products or manufacturing
processes from home factories

® When using the location to
supply other markets and
factories (parts manufacture)

products

and running

Source: McKinsey/PTW (ProNet analysis)

® For simple or locally adapted
manufacturing processes and

® When production is already up

® When using the location to
supply the local market

(s2 sl el

Jobs staffed by experienced
managers from a branch in
another country

® When taking over products and
manufacturing processes from
locations in other countries

® When using the location to
supply other countries

® At multinationals

® When suitable staff are avail-
able for posting internationally




6 Implementation: Ramping Up New Facilities for Top Performance

ing performance, these visits also serve as a means
to transfer company-wide best practices and intro-
duce new manufacturing processes.

However, if the aim is to integrate the foreign site
more closely into the international production net-
work, it is usually necessary for skilled workers and
executives from other plants to stay there long-term.
This particularly applies if the site uses complex
manufacturing processes and needs to coordinate
closely with central R&D.

Locally oriented staffing. Employing managers with
local roots makes it easier in the initial phase for the
company to interact with public authorities, suppli-
ers, and service providers on site and to communi-
cate with staff. If the company is working together
with local companies (in a JV, for example), its busi-
ness partners can often contribute these abilities.

The use of local skilled staff and executives is prefer-
able for more than just cost reasons. It often has a
positive effect on the recruitment of local employees,
not least because candidates expect a management
style they are more familiar with and 