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organised in co-operation with the School of Development and Institutional Change
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Preface

In the last part of the past century, the application of information and
communication technologies (ICT), including the internet, has become widespread in
global business. This has been made possible by technical progress as well as policy
changes such as market opening to trade and foreign investment and service market
liberalisation, notably in telecommunications. Although new technologies appear to
be improving economic performance and welfare among user populations, in the
OECD countries the link between ICTs and economy-wide productivity advance has
been notoriously elusive. Early studies for developing countries also fail to detect a
significant association between economic growth and use of ICTs. A possible hypothesis
is that investing in these technologies bear fruit only once certain networks and
organisational changesareimplemented. Individual firmsinvestinginICT, particularly
internet-based management systems, at thisearly stagein the devel opment of e-business
might find the return on investment quite low. Over time, as more suppliers and
customers use the internet in their front-office and back-office systems and to connect
with their trading partners, the benefits of internet-enabled collaboration will likely
become more pronounced.

What does then the widespread diffusion of the internet and web-based
e-commerce imply for developing countries? Can their small producers use these
technologies to break into high-value segments and increase profitability and
competitiveness? Or, on the contrary, do they increase “commoditisation” and
strengthen the bargaining power of global buyers, mostly based in the OECD countries?
These questions are of increasing relevance to policy makers everywhere. Poorer
countries must devise appropriate strategies to turn new technologies into building
blocks towards their insertion into the global economy, but their OECD partners must
make sure that erecting barriersin the virtual marketplace does not offset the support
provided through development assistance.

The linkages between the internet and global market structures are far from
clear. The OECD’s pioneering role in developing e-commerce policy led the
Development Centre in 2000 to start research on the development implications of the
application of internet in business practices. This project, included in the 2001-02
programme of work under the title “Globalising Technologies and Domestic
Entrepreneurship in Developing Countries’ has so far produced a number of outputs.



Two Technical Papers have been presented by Development Centre staff in Brazil,
Chile, Italy, Japan, Lebanon, Maaysia, Mexico and Poland. A joint op-ed piece on
the Financial Times and other still unpublished papers have also been produced. In
May 2001 aconference was organised in co-operation with the School of Development
and Institutional Change at, as| remarked at the time, the world's oldest university in
Bolognaunder the patronage of Italy’s Ministry for Foreign Affairs. On this occasion,
scholars, practitioners and policy makers from both OECD Member and non-Member
countries analysed different questions associated to e-commerce, trying to go beyond
the veil of the digital divide to better understand what can be expected from the new
medium in terms of development.

As multinational corporations integrate the internet into their cross-border
business operations, firms from developing countries run the risk of exclusion from
global value chains if they cannot establish electronic ties with their major business
partners. In this context, it would be useful to focus on the waysin which ICTs affect
the growth prospects of firmsin specific sectors. Further research should concentrate
on how net-based applications change organisation routines, modify the pool of
corporate resources and interact with strategy in firms of different size, nationality,
ownership and industries. Where does the quality of ICT assets, including internet
access, make the greatest difference to firm and industry competitiveness?

Policy makers need such detailed analysesfor the design of policy and investment
measures to upgrade I CT infrastructure and promote ICT diffusion. Thisvolumeisa
major contribution to an area of economic research whichisstill initsinfancy, despite
the current preoccupation with ICT.

Jorge Braga de Macedo
President
OECD Development Centre

2 October 2002



An Introduction to the Debate
on Electronic Commerce and Development

Andrea Goldstein and David O’ Connor*

The “digital divide” literature focuses on low rates of internet penetration and
high costs of access in much of the developing world. Most developing countries do
till have weak information and communications technology (ICT) infrastructures as
well as limited systems know-how. Still, consistent with Moore's law, ICT products
and services have experienced significant cost reductions over time, whichispermitting
developing countries, including some of the poorest, to improve their access to and
use of modern ICT at an impressive rate. While low incomes do continue to pose a
constraint to broader internet diffusion, perhaps more crucial is the establishment of a
conducive competitive and regulatory environment in the telecommunications and
internet service provider (1SP) sectors.

Assuming that ICTs continue to become more affordable, what does thisimply
for entrepreneurs in developing countries? How can they use these technologies to
their advantage? What does the widespread diffusion of the internet and web-based e-
commerce mean for their profitability and competitiveness? The linkages between the
internet and global market structures are far from clear. Do they make it easier for
small producers to break into high-value segments and compete on a global scale, or,
on the contrary, do they increase “commoditisation” and strengthen the bargaining
power of global buyers, mostly based in the OECD countries?

The novelty of the internet meansthat thereislittle historical evidence on which
to venture projections of future trends, even in the OECD countries. E-commerce is
evolving rapidly, with the corporate |andscape continuously transformed by start-ups,

* Our thinking on these matters owes a lot to the comments received on presentations
of our paper “E-Commerce for Development: Prospects and Policy Issues’ in Beirut
(UN Economic Commission for Western Asia), Brasilia (Presidencia da Republica),
Cagliari (Italian Economic Association), Santiago (Chilean Academy of Diplomacy),
Singapore (Asian Development Bank Institute), Tokyo (Japanese Bank for
International Co-operation), Tijuana (Colegio de la Frontera Norte) and Warsaw
(Leon Kozminski Academy of Entrepreneurship and Management).



acquisitions and failures, and with new technologies coming to market almost daily.
Digital trade in goods and services already makesit easier for artisans, musicians and
other artists in developing countries to access world business-to-consumer (B2C)
markets, cutting out layers of middlemen and improving the creators’ bargaining
power. For some developing countries, B2C e-commerce may offer important export
as well as local market development opportunities. Globally, however, the biggest
potential appears to be in the business-to-business (B2B) market. It includes a broad
range of inter-company transactions such as wholesale trade, corporate purchases of
technology, parts, components and capital equipment, and trade in services, including
financial services such as insurance, commercial credit, bonds, securities and other
assets (L ucking-Reiley and Spulber, 2001). How can devel oping country entrepreneurs
position themselvesto participatein B2B markets? The papers presented at the Bologna
Conference and published in this volume deal with both sorts of e-commerce, aswell
as with the broader question of how the internet may be reconfiguring global value
chains and inter-firm relationships aong them.

Internet and the Organisation of Global Markets

In theory at least, market exchange is impersonal, episodic and carried out at
arm’s length. All that matters is how much the seller is asking and how much the
buyer isoffering. Incompleteinformation in theinternational market, however, creates
difficulty in matching buyers and sellers and interferes with the ability of prices to
alocate scarce resources. Information technologies have the potential to reduce such
market imperfections. Information-sharing networks among internationally dispersed
agents can improve the allocation of resources, athough their effectiveness depends
on whether they include all potentially important market participants. If certain large
low-cost producers of aparticular good do not have network access, potential benefits
may not reach consumers. While the internet is more inclusive than early-generation
proprietary electronic networks such as EDI (Electronic Data Interchange), it is still
far from universal. Moreover, the existence of a network technology infrastructureis
not itself a sufficient condition for the emergence of a durable social or business
network. That depends on repeated interactions through which parties build reputations
for trustworthiness and gain confidence in one another. This still poses a challenge for
prospective new entrants into established networks. Does physical disintermediation
— i.e. the shift from face-to-face to virtua transactions — render it easier or harder
for devel oping-country newcomers to enter global markets? This question lies at the
core of the debate on e-commerce and development, since to different answers
correspond contrasting predictions of the chances for poor countries to break through
the glass ceiling to prosperity.

In his contribution to this volume, Gary Gereffi compares the three main drivers
of economic globalisation in the latter half of the 20th century: investment by
transnational corporations, international trade and the internet. Producer-driven and
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buyer-driven value chai ns characterise the phases of investment-based and trade-based
globalisation. The emergence of theinternet holdsthe potential to underminetraditional
models of commodity-chain organisation, substituting one in which new “info-
mediaries’ (e.g. owners of B2C or B2B portals) provide the main impetus to the
organisation of transactions. By making markets they erode the market power of
traditionally dominant commodity-chain participants (buyers or sellers). Gereffi also
presentstwo alternative scenarios. In one the internet becomes the ultimate instrument
of consumer sovereignty, putting enough information at consumers' disposal to permit
arbitrage to squeeze sellers’ profits. In the other, the lead firms in existing value
chains, whether producer-driven or buyer-driven, largely capture the e-commerce
benefits. He suggests that, at present, this last scenario appears the most probable.

The experience of Italian small and medium scal e enterprises (SMEs) wasinvoked
aspotentially relevant to SMEsin devel oping countries. Annaflavia Bianchi, discussant
of Professor Gereffi's paper, argued that such enterprises are unlikely to be excluded
entirely from the benefits of internet use. The technologies are broadly affordable and
becoming more so, and e-commerce application tools are available on a pay-for-use
basis, avoiding the obstacle of large fixed investment costs. The internet also makes
possible greater specialisation of functionsand more division of labour in administrative
tasks (witness the outsourcing of back-office functions), which could perhaps benefit
small enterprises that lack expertise in, say, accounting, finance and marketing.

The literature on Italian industrial districts, aform of business network that has
attracted much interest in development circles, also offers possible lessons. The
competitive success of these districtsisthought to lie in how firms become embedded
in supportive local socio-economic environments that allow them to overcome their
size limits in terms of managerial know-how, financial capital and technology. The
emergence of theinternet rai sesthe question whether such rich networks of supporting
institutions can be replicated in virtual space, or are too heavily dependent on
relationships of trust and the intensive personal interactions permitted by physical
(and cultural) proximity.

Patrizia Fariselli observesthat the pervasive use of ICT infrastructures, services
and goodsis changing the rel ationshi ps between firms and the configuration of business
networksthemselves. Established networks become unstable asinteractivity increases,
globa muiltipurpose technological platforms develop and business activities can be
de-composed and re-composed at |ow cost. Networking effects can giverisetoincreasing
returns, so that the standard models used to analyse productivity performance in the
“old economy” find their heuristic power diminished and the problems of measurement
become more difficult. Yet one recent attempt at measuring ICT-related network
economies (or productivity spillovers) for the US economy finds scant evidence of
their existence (Stiroh, 2001)*.

The internet’s most significant impact to date has been in B2B markets. E-
commerce is reshaping the competitive dynamics in traditional producer-driven and
buyer-driven value chains such as automobiles and coffee.
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Automobiles

The automotive industry has traditionally pioneered in new management and
organisational techniques, from mass production Taylorism in the 1920s to lean
manufacturing and just-in-time (JIT) in the 1980s. More recently automotive
manufacturers have reached a high level of sophistication in outsourcing the design,
manufacture and assembly of increasingly complex systems (e.g. Anti-blocking Brake
Systems, ABS) and modules (e.g. the vehicle cockpit), in the process narrowing the
immediate supply base to trusted Tier | suppliers. Car assemblers are also anong the
largest multinational companiesin terms of assets|ocated outside their home markets,
and producers of motor vehicles are consistently ranked among the largest investorsin
developing countries.

Two papers in this volume analyse the impact of internet technology in the car
industry in devel oping countries. Sagren Moodley examinesthe prospectsand challenges
for the Kwa-Zulu Natal automotive components sector in South Africa. He notes that
reaching theideal type of lean supply chain managed over theinternet will be expensive
and requires a sort of industry-wide co-operation not generally prevailing in the South
African automotive components industry. The critical mass needed to reap positive
network externalities is not yet present in the sector. An important insight from this
study concerns the role of leadership by original equipment manufacturers (OEMS)
and the large Tier | suppliers in defining e-business standards for al value-chain
participants and in creating incentives that attract more companies to join digital
supply chains. Early adopters can also play a catalytic role in promoting the diffusion
of e-business in the components sector.

Research by Andrea Goldstein explores the use of e-business in the Indian car
industry, taking Fiat India as a case study and looking in particular at the effects on
domestic companiesin the supply chain. Although net-based solutions are expected to
streamline the automotive supply chain, they have less importance than progress in
implementing lean manufacturing, which the internet can facilitate. Fiat produces a
homogeneous product for emerging markets in eight countries, including India, and
has been very successful in optimising supply-chain management in Brazil, where it
operates one of the largest non-OECD car factories. The auto business in India, and
supplier-OEM relationships in particular, are not immune from global pressures,
including oversupply, industry consolidation, modular assembly and the increasing
use of the internet. The last appears as a core element in the internal organisation of
major auto manufacturers such as Fiat and as taking a progressively more important
role in inter-firm relationships as well. Thus far, however, tangible effects on the
supply chain in India appear more in e-information management (knowledge
management, research and development and marketing) than in procurement.

Still, the auto industry has no unanimity on how the internet will shape the
organisation of supply chains and relations between OEMs and suppliers or between
different tiers of suppliers. To caricature, the industry has two contrasting supply-
chain models, one epitomised by Toyota and the other by General Motors (GM). The
Toyota model stresses durable supplier-customer relationships, in which OEM and
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Tier 1 suppliers share major responsihilities for model design and development. The
GM model involves sourcing from the lowest-cost supplier, evenif that means frequent
switching and repeated short-term contracts. These contrasting models are perhaps
more accurately used to describe, on the one hand, the relationship between OEMs
and Tier | suppliers (Toyota) and, on the other, the relationship between the first two
and lower tier suppliers (GM), where the latter make more standardised components
and parts. Theinternet may have the greatest impact in the second type of relationship
by fostering greater price competition among suppliers (e.g. through on-line bidding)
and pooling the demands of OEMsor other buyersto reap ever greater scale economies.
What remains unclear is whether the criteria for participation in on-line exchanges
such as Covisint — the exchange established by major auto OEMs and parts
manufacturers — will act as major barriers to entry to prospective new suppliers.

The discussant, John Humphrey, suggested that the threat posed by internet-
based procurement to longstanding customer relationships might be more perceived
than real, citing the example of the horticultural industry. There, UK consumers have
become more demanding of assurances that the fresh produce on their supermarket
shelves is produced according to certain standards (e.g. regarding use of pesticides,
GMQOs, etc.). As aresult, the wholesalers and retail chains are more inclined to stick
with trusted suppliers than to search for new, lower cost suppliers via the internet.

Coffee and other Commodities

Morten Scholer describesthefirst on-line coffee auction, highlighting the potential
that e-commerce holds for certain commodity producers in developing countries. The
first auction, for premium Brazilian coffees, was organised in 1999 with considerable
outside technical support, notably from the International Trade Centre (an UNCTAD/
WTO joint venture). The Brazilian industry saw value in repeating it in 2000 on a
purely commercial basis. The precise designs of auction mechanisms will vary by
commodity. The success of the Brazilian auction depended in part on sending samples
for tasting to pre-qualified bidders. Evaluation of physical samples may or may not
be critical for other commodities. Where grading is used to gauge the quality of an
auctionable commodity, the prospective bidders' degree of trust inthe gradersiscrucial.
The Brazilian coffees commanded above-average prices largely by virtue of their pre-
selection for quality. Conventional marketstend to underval ue such premium products.
For standardised commodities, the distribution of surplus may favour consumersrather
than producers, although that is not a foregone conclusion. An interesting question
raised by David Hallam, paper discussant, was what long-run effect the internet can
be expected to have on commaodity price variability.

Country Experiences and Local Experiments
Severa papers present experiences of ICT use in developing countries or their

administrative divisions, rather than in specific sectors of the economy. They
demonstrate the catalytic effect that governments and NGOs can have on ICT and
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internet use. According to Kyle Eischen, the state government in Andhra Pradesh,
India, has pursued a pro-active ICT strategy, partly to build the infrastructure and
human capital base for attracting investments in the software and services industries
that, in earlier days, had gone mostly to Bangalorein Karnataka. Numerous government
services, including land titling and taxation, can now be transacted on-line, with
significantly reduced processing times. The move to e-government has generated a
local demand for network software devel opers.

The Grameen Phone experiment in Bangladesh is particularly well studied. Its
intent isto make village pay phones (V PP), based on cellular radio technology, available
in rural areas of Bangladesh. Salahuddin Aminuzzaman highlights as one interesting
feature of this experiment the reliance on the credit-evaluation capabilities and the
infrastructure of the Grameen Bank to facilitate selection of VPP operators and bill
collection. As with Grameen microcredit borrowers, the phone operators are
overwhelmingly women, while the usersare still predominantly men. The V PPs appear
to have provided significant benefits, including reduced isolation and fragmentation
of village economies, extension of the boundaries of the local market, timely price
information and improved terms of trade for farmers and recipients of overseas
remittances, and faster communication between family members and enhanced kinship
bonding. The income generated by the phone business has improved the status of
women within the household, whiletheir command of awealth of valuableinformation
hasincreased their status outside the home. This*“infomediary” function of thevillage
phone operator will likely take on added importance if the internet is to have much
value to the illiterate. A still under-explored aspect of the Grameen Bank/Grameen
Phone experience is the degree to which access to mobile telephony by poor rural
women can leverageinvestments made with micro-credits and/or open new investment
opportunities.

Carey-Ann Jackson and Johan Eksteen describe two government-supported pil ot
projects in South Africa, emphasising that, in the particular context, creation of local
content should also be seen as part of a“nation-building” effort. One of the projects
supportsthe creation of micro-enterprisesto add valueto agricultural and other primary
commodities. One component (cited as an example of a “livelihoods approach” to e-
commerce) consists of developing an architecture for a virtual trade house for these
value-added products. Typical generic functions are designed into the virtua trade
house such asdistribution, payments, optimisation, centralisation, auditing and customer
account management. The issue of branding must still be resolved, with implications
for the distribution of income from, for example, royalty payments to participating
communities. The project isstill too new to enableimpact eval uation. A second project
dealswith cultural preservation, in part through the promotion of local content creation
for virtual cultural tourism. Jackson’'s paper notes the tension between the need to
retain a degree of authenticity and making the web site as appealing as possible to the
virtual tourist. The latter becomes all the more important if the site is seen as an
important medium for promoting actual tourism.
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The Road Ahead

Themost powerful message from the Bologna conference saysthat as multinational
corporations integrate the internet into their cross-border business operations, firms
from developing countries run the risk of exclusion from global value chainsif they
cannot establish electronic ties with their major business partners. Beyond thisgeneral
proposition, however, an evident need persists for detailed sectoral analyses of how
I CTstransform the way businessis done and the place of developing country firmsin
this “brave new world”.

Although new technologies appear to be improving economic performance and
welfare among user populations, in the OECD countries the link between ICTs and
economy-wide productivity advance has been notoriously elusive. Temple (2000),
for instance, observesthat productivity gains have occurred mostly in sectorsintensive
in ICT — e.g. the introduction of ATMs in the financial services sector — and have
consisted largely of gainsin labour productivity rather than total factor productivity
(a point confirmed by Stiroh, 2001). An early study for developing countries aso
fails to detect a significant association between economic growth and use of ICTs
(Rodriguez and Wilson, 2000). More recent work by Pohjola (2001) corroborates it.
A possible hypothesisisthat the networks and organisational changes necessary to take
advantage of thesetechnol ogiestaketimetoimplement (cf. Askenazy and Gianella, 2000).
Individua firms investing in ICT, particularly internet-based management systems, at
this early stage in the development of e-business might find the return on investment
quite low. Over time, as more suppliers and customers use the internet in their front-
office and back-office systems and to connect with their trading partners, the benefits
of internet-enabled collaboration will likely become more pronounced.

At this stage in the development of ICT in developing countries, a more fruitful
avenue of research than seeking to detect broad growth impacts would be to focus on
the waysin which ICTs affect the growth prospects of firmsin specific sectors, given
a detailed knowledge of industry organisation and dynamics. Research should focus
on how net-based applications change organisation routines, modify the pool of
corporate resources and interact with strategy in firms of different size, nationality,
ownership and industries. Where does the quality of ICT assets, including internet
access, make the greatest difference to firm and industry competitiveness? Policy
makers need such detail ed analyses when designing policy and investment measuresto
upgrade ICT infrastructure and promote ICT diffusion.

Note

1. Stiroh finds that ICT capital investment is significantly related to labour productivity
but has no significant effect on total factor productivity. He argues that it if ICT
capital is different from other types of capital investment in terms of its productivity
effects, this should show up in TFP.
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PArT ONE

INTERNET AND THE ORGANISATION
OF GLOBAL MARKETS



Chapter 1

The Evolution of Global Value Chains
in the Internet Era

Gary Gereffi*

Shifting Forms of Value-Chain Governance

There have been three main drivers of economic globalisation in the latter half

of the 20th century: investment by transnational corporations, international trade and
theinternet. Each has expanded the scope of global integration by altering how people,
resources and places are connected in economic transactions. This can be seenin three
broad and to some degree overlapping phases of globalisation:

1)

2)

3)

Investment-based globalisation (1950-70) — International production networks
were the primary vehiclesfor thisform of globalisation. In the 1950s and 1960s,
the spread of transnational corporations accelerated in a growing number of
manufacturing and raw material industries, and the ability of global companies
to try to manage the world as an integrated unit was seen by some as athreat to
national sovereignty (Vernon, 1971; Barnet and Miller, 1974).

Trade-based globalisation (1970-95) — In the 1970s, there was a marked shift
to export-oriented industrialisation as a preferred devel opment strategy in many
parts of the developing world, beginning with East Asia, but spreading in the
1980s to Latin America, Africa, and elsewhere (Gereffi and Wyman, 1990).
This shift in national development strategies towards exports was premised on
the rapid and diversified industrialisation of awide range of devel oping nations.

Digital globalisation (1995 onward) — In the mid-1990s, the information
revolution and a growing acceptance of theinternet began to create an explosion
in connectivity owing to the open and almost cost-free exchange of a widening

* This chapter originally appeared as an article in the IDS Bulletin, Vol. 32, No. 3, 2001.

Permission to reprint is gratefully acknowledged.
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universe of rich information (Evans and Wurster, 2000). Asymmetrical access
to the Internet has given rise to concerns about a“digital divide” between those
countries and firms that were connected to modern information technology, and
those that were not.

Globalisation has been defined as “not merely the geographical extension of
economic activity across national boundaries but also — and more importantly — the
functional integration of such internationally dispersed activities” (Dicken, 1998: 5,
italics in original). But what underlies this functional integration of globalisation
processes? At the most fundamental level, information and the mechanisms for
delivering it are the unifying force that holds together the structure of business. In the
investment-driven phase of globalisation, vertically integrated transnational corporations
relied on proprietary information systems and hierarchical control to extend their
global reach. In trade-based globalisation, the operations of transnational corporations
were decentralised and firms in different parts of the world allied with each other to
form global value chains that involved horizontal rather than vertical co-ordination,
and resembl ed spider webs more than pyramids (Reich, 1991: chapter 7). These value
chains are shaped by the same kind of informational logic foundin vertically integrated
companies, but in aweaker form. The new digital eraof globalisation is characterised
by adramatic increase in connectivity that is melting the informational glue that holds
corporations and global value chains together.

Competition in the globa economy is forged by the interaction of three broad
setsof factors: technological, institutional and organi sational innovations; the enterprise
networks that emerge out of and increasingly move beyond national business systems;
and the regulatory powers vested in regional, national and local governments. These
patterns of competition change over time and across industries, and they are embodied
in the organisation of global value chains (Gereffi and Korzeniewicz, 1994; Gereffi
and Kaplinsky, 2001)%.

Governance has particular importance in global value chains (Humphrey and
Schmitz, 2001). It refers to the key actors in the chains who determine the inter-firm
division of labour and shape the capacities of participants to upgrade their activities.
Initially, only two types of governance structures predominated. Global value chains
were either producer-driven or buyer-driven (Gereffi, 1994). A third form, oriented
around the internet, began to emergein the mid-1990s. The differences between these
value chains reflect major changes in how international production and trade systems
are organised over time, the emergence of new actors and economic roles in the
chains and a continuing shift in the locus of power from producers to retailers to
consumers. The concept of governance is neither static nor exclusive as a defining
feature of global industries.

The governance structuresin global value chains must be understood in historical
perspective. Technological, institutional and organisational innovations, as well as
changes in regulatory environments, transform the structures of industries and the
power of the leading firms within them. Governance structuresin global value chains
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evolvein conjunction with theforcesthat shapeindustry structures. Thus, at aparticular
time or within a given industry new governance structures co-exist and interact with
earlier forms. The second section of this article highlights the origins of producer-
driven and buyer-driven governance structures in global value chains, and the third
focuses on the current emergence of internet-oriented value chains. The paper concludes
by outlining several scenarios that explore the degree to which the internet challenges
or sustains existing governance structures.

An Evolutionary Perspective on Global Value Chains

Two fundamental changes in the international arena profoundly shape our
contemporary perspectiveson global value chains. First, awidespread shift has occurred
in national development strategies from import-substituting industrialisation (1Sl) to
export-oriented industrialisation (EOI) throughout the developing world (Gereffi and
Wyman, 1990). Buttressed by the policy prescriptions of powerful international
economic organisations such as the World Bank and the International Monetary Fund,
aswell asthe US government, this preference for EOI rests heavily on the experience
of the East Asian “miracle economies’ from the 1960s to the mid-1990s. During this
period, Japan and a handful of other high-performing Asian economies (most notably,
the “four tigers’ of Hong Kong, Chinese Taipei, South Korea and Singapore) attained
booming exports and lofty per capita growth rates. They did so against the backdrop
of relatively low income inequality, high educational attainment and record levels of
domestic saving and investment (World Bank, 1993). EOI remains the development
orthodoxy in much of the world, despite the financial crisis that wracked Asiain the
late 1990s and increasingly strident criticisms among both academics and political
activists (Gore, 2000) of the Washington Consensus that favoured EOI.

Second, a mgjor transformation in the organisation of global production also
occurred in the latter half of the 20th century. Under ISI development strategies,
transnational corporations were the dominant economic actors. They were verticaly
integrated and had a global reach through the operations of wholly owned subsidiaries
that extracted natural resources for export or engaged in local production for salein
domestic markets around the world. Exchange between core and peripheral areas has
since become much more complex. The surge of importsin developed countries since
the 1970s revedls that the centre of gravity for the production and export of many
manufactures encompasses avery diverse array of newly industrialising nationsin the
developing world. Astherelatively advanced East Asian and L atin American economies
have moved toward more technology-intensive and skill-intensive exports, it has
become clear that “cheap labour” aone no longer adequately explains Third World
industrialisation. The recent expansion of global production and trade networks is
propelled by both producer-driven and buyer-driven value chains.
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There is an affinity between the transitions from 1SI to EOI strategies and the
shift from producer-driven to buyer-driven global value chains. The ISl strategy,
which prevailed in Latin America for nearly five decades until the 1970s, was based
on producer-driven value chains. Transnational corporations, which have actively
tapped Latin America’s oil, mineral and agricultural resources since the 19th century,
were invited to establish more advanced manufacturing industries in the region,
beginning with automobile assembly plantsin large countries such as Mexico, Brazil
and Argentinain the 1920s. By the 1950s and 1960s, arange of advanced | Sl factories
had spread throughout the region in diverse industries such as petrochemicals,
pharmaceutical's, automobiles, electrical and non-electrical machinery and computers
(Gereffi and Wyman, 1990). Output was destined mainly for local markets, although
beginning in the 1970s more attention went to manufactured exports to offset the
costly import billsassociated with S| deepening. Buyer-driven value chains, by contrast,
werevirtually ignored in most of Latin Americauntil recently, because the transnational
firmsthat established I1SI were primarily interested in their local markets, not exports.
This alowed exporters in the East Asian economies that pursued EOI to gain the
lion’s share of US and European markets for the profitable consumer goods supplied
only via buyer-driven chains. With the onset of the Caribbean Basin Initiative in the
mid-1980s and the North American Free Trade Agreement in 1994, Mexico, Central
America and the Caribbean have become major players in US-oriented buyer-driven
chains such as apparel (Gereffi et al., 2002).

Economic globalisation isakaleidoscopic fragmentation of production processes
and their geographic relocation on a global scale in ways that slice through national
boundaries (Dicken, 1998). Core corporations are shifting from high-volume to high-
value production. Instead of a pyramid, where power concentrates in the headquarters
of transnational firms with vertical chains of command, global production networks
today arewebs of independent yet interconnected enterprises. Corefirmsact asstrategic
brokers at the centres of the webs, controlling critical information, skills and resources
needed for the overall global network to function efficiently (Reich, 1991). For
countries and firmsto succeed in today’s international economy, they need to position
themselves strategically within these global networks and devel op strategiesfor gaining
access to the lead firms in order to improve their positions.

The evolution of the organisational capabilities of leading firms in the global
economy drives the emergence of new forms of value-chain governance. This
organisational perspective is quite distinct from both the emphasis in neo-classical
economics on pure markets as the key determinant of economic progress and that in
political science on the role of the state in shaping national competitive advantage.
While competitive markets and effective states are clearly important institutional
features of successful modern economies, the global value-chain perspective highlights
a different dimension frequently ignored by these other approaches. It reveals the
shifting bases of power exercised by lead firms in global industries and the ways in
which the governance structures of these industries shape the creation of markets as
well as national development outcomes.
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Producer-Driven Chains

Direct foreign investment by transnational corporations was central to the
evolution of producer-driven value chains, given that these companies usually
established international production networksto accessraw materialsand new overseas
markets. Extending the multidivisional corporate structures pioneered by large US
enterprises to tap the newly emerging American national market (Chandler, 1962),
transnational firmsin natural resource sectors such as oil, mining and agriculture set
up international production networks throughout the world to gain access to vital and
profitable raw materials. Breakthroughs in transportation and communication
technologies (e.g. shipping, telegraph and telephone) made integrated production
networks possible (Vernon, 1971), although their ultimate benefits for national
devel opment remain the subject of intense controversy (Barnet and Cavanaugh, 1994).

In the 1950s and 1960s, transnational corporations in the consumer durable and
capital goods manufacturing sectors began to set up their own international production
networks to penetrate overseas markets, especially in Latin America and Asia, which
were regulated by national ISl policies (Gereffi and Wyman, 1990). These companies
had access to the capital, technology and managerial resources essential for the
development of new industries overseas. Because of their emphasis on locally owned
subsidiaries, they had substantial control over the backward and forward linkages in
the entire value chains of which they were parts.

Buyer-Driven Chains

Beginning in the late 1960s, direct foreign investment took a new tack. It
supplemented its resource-seeking and market-seeking motives for globalisation with
a global search for cheap labour. This “new international division of labour” (Frobel
et al., 1981) relied on further improvements in transport and communication
technologiesto slice up the value chain so that the most |abour-intensive stages of the
production process could be spatially relocated to areas with the most abundant and
productivelow-cost labour. Thisstrategy of firms coincided with the shift by developing
countries from 1S| to EOI, facilitated initially by the growth of export-processing
zones in many parts of the developing world (Grunwald and Flamm, 1985).

Traditional accounts of the so-called new international division of labour do not
go far enough, however. First, the transnational manufacturers involved in export-
processing zones typically come from different industries than those involved in the
producer-driven value chains associated with |Sl. Export-processing zones tend to
attract “light industries’ (e.g. apparel, footwear, consumer electronics, toys), with
relatively low barriersto entry. Second, the production-oriented frameworks— whether
espoused by neo-classical economists, Marxist scholars, or the World Bank — miss
the role of commercial capital in the globalisation process. This is the major feature
of the distinction between producer-driven and buyer-driven global commodity chains
(Gereffi, 1994, 1999). Third, global sourcing in buyer-driven chains is driven by
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intense competition among different types of developed-country retailers and
marketers? who feel compelled to mimic each other’s movesin two ways: in growing
offshore sourcing networks and in using brands as sources of market power.

Particularly noteworthy in the shift to both buyer-driven and internet-oriented
value chainsisthe growing importance of global brands, which can be created without
proprietary links to specific manufacturers or distribution channels. “Brands are the
information — whether real or imagined, intellectual or emotional — that consumers
associate with a product” (Evans and Wurster, 2000, p. 11). For consumers, brand
knowledge is simply a high-richness/low-reach stock of information that comes from
advertising, reputation and especially prior experience, in contrast with the high reach
and low richness of classic markets. For companies, brands are a way to resist
commodification when value chains deconstruct. Sellers use brandsto lock in customer
relationships® and to compete when reach (choice) goes up. Thus, building brand
awarenessisafundamental challenge and amajor source of market power for firmsin
both buyer-driven and internet-oriented value chains.

One of the main sources of organisational innovation in the shift from producer-
driven to buyer-driven value chains derives from the disarticul ation of brands and the
production process. Originaly, leading manufacturers devel oped brandsto differentiate
their products from those made by competitors (e.g. General Electric light bulbs,
Levi's jeans, Kodak film). Both retailers and marketers then decided to tap into the
profitability enjoyed by branded manufacturers. To distinguish themselvesfrom larger
and more diversified department stores, emergent speciality retailers sold only one
kind of product under the store’s own brand name (e.g. The Limited, Victoria's Secret,
The Gap, Benetton). Marketers like Nike, Reebok, Liz Claiborne, and Ralph Lauren
took the branding concept one step farther by eschewing both factories and actual
stores; their profitability derived solely from elaborate promotional schemes based on
carefully crafted “lifestyle brands’ associated with their products. Department stores
fought back with private-label merchandise — i.e. stores’ brands that competed with
the top national brands on price but nonethel ess had better quality and style than other
products®. Today, brands are even dissociated from specific products and linked to the
internet infomediaries that channel information to web-based consumers (America
Online, for example, is one of the best known brands, even though it is only a web-
based navigator).

Table 1.1 summarises a number of the evolutionary shifts alluded to above.
Whereas producer-driven global value chains are characterised by vertical integration
by transnational corporations based on ownership and control, buyer-driven chains
highlight the global sourcing networks established by retailers and marketers that rely
heavily on sophisticated | ogistics and performance trust among numerous contractors.
Table 1.1 uses the dates when leading US retailers and marketers were founded, or
went public, to trace the sequential entry into theglobal sourcing gameof largeretailers,
pure marketers and speciality retailers in the 1970s, and private-label (store brand)
programmes in the 1980s. In the 1990s, the information revolution motivated the

24



direction and pace of organisational innovation in the current shift to internet-oriented
value chains based on virtual integration and an explosion in connectivity due to the
open and almost cost-free exchange of a widening universe of rich information.

Electronic Commer ce and the Reorientation of Value Chains

The economic transformation at the turn of the 21st century, driven by the often
spectacular development and diffusion of modern electronics-based information
technology, has a variety of names — innovation economy, knowledge economy,
network economy, digital economy and E-conomy (Cohen et al., 2000). Yet electronic
commerceisnot simply acreature of technology. It aso involves profound changesin
business organi sation, market structures, government regul ation and human experience.
The internet aready is beginning to have a significant impact on the structure and
competitive dynamics of global value chains.

The two most important types of e-commerce occur in business-to-consumer
(B2C) and business-to-business (B2B) markets®. The B2C market transfers goods and
services to individual consumers (aretail model), whereas B2B entails procurement,
logi stics and administrative processes between firms (asupply-chain model). Electronic
commerceis growing so rapidly that estimates of the magnitude of these two markets
vary widely. For example, the Boston Consulting Group estimates total on-line retail
salesof $34.2 hillionin 1999. Forrester Research cal cul ates on-line sales of $20 billion
in the B2C market in 1999, but expects that figure to grow to $184 hillion by 2004
(U.S. Department of Commerce, 2000, pp. 42-43; The Economist, 2000a, pp. 9-10).
B2B transactions dwarf on-line retail sales, however. They account for as much as
80 per cent of all e-commerce. According to the Gartner Group, a Connecticut-based
market research firm, the worldwide B2B market will grow from $145 billion in
1999 to $401 hillion in 2000 and $7.3 trillion by 2004 (i.e. 7 per cent of the forecast
$105 trillion in worldwide sales transactions) (Standard & Poor’s, 2001, p. 2).

The internet has the potential to transform both buyer-driven and producer-
driven chains because of two fundamental factors: i) its ability to create markets on
scales and with levels of efficiency not previously possible’; and ii) aradical “pull”
business strategy that substitutes information for inventory and ships products only
when there is real demand from customers. The shift from manufacturer “push” to
consumer “ pull” appearsto be along-term trend in many industries. It placesapremium
on a “build-to-order” business model and reflects a focus on consumer satisfaction
and convenience (seethediscussions of AOL, Amazon.com, and Dell in Gereffi, 2001).
The “pull” strategy in supply-chain management is embodied in popular business-
school concepts such as mass customisation (Pine, 1992), lean production (Womack
et al., 1990) and lean retailing (Abernathy et al., 1999).
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Table 1.1. The Historical and I ngtitutional Origins of Changing Governance Structuresin Global Value Chains

Governance Structure of Leading Industries Main Drivers Form and Dominant Institutional and Corporate and National Pioneers”
Global Value Chains and Timing Principles of Value Chain  Organisational Innovations
Integration

Producer-Driven Chains  Natural resources: late  Transnational Vertical integration Vertically integrated Oil companies (1870s onward)
19th and early 20th manufacturers (ownership and control)  TNCswith international  Mining (early 20th century)
centuries production networks Agribusiness (early 20th century)
Capital goods and Fordism (1920s onward)
consumer durables: Mass production
1950s and 1960s Japanese TNCs (Toyota, early

Lean production 1960s on)

Buyer-Driven Chains Consumer Retailers and Network integration Growth of export Mexico, the Philippines, Chinese
nondurables: marketers (logistics and trust) processing zones Taipei, South Korea, etc. (mid-
1970s & 1980s 1960s onward)

Globa sourcing by Sears, Kmart, Montgomery Ward,
retailers JC Penney (early 1970s onward)

Liz Claiborne (1976). Nike (1976),
Rise of pure marketers ~ Reebok (1979)
The Limited (1969), The Gap

Rise of specialty (1976)
retailers JC Penney, Sears, Wal-Mart, Kmart
Growth of private labels  (mid-1980s onward)
(store brands) Wal-Mart, JC Penney, Dillard’s,
Lean retailing Federated (late 1980s onward)
Internet-Oriented Chains  Services (B2C) Internet infomediaries  Virtual integration Rise of e-commerce Amazon.com (1997)
(emerging) —onlineretailing (B2C market) and (information and access)
—online brokerage some established Mass customisation Dell (1988), Gateway (1993)
manufacturers (B2B
Intermediates (B2B)  market) Disintermediation: E* Trade (1992), Schwab (1996)
—autos (Covisint) — Direct sales (Kip
— computers retailers)
—Online services (e.g.
brokerage)
1990s & 2000s New internet navigators  AOL (1992), Y ahoo! (1996),
Excite@Home (1999)

Note: a) Specific dates indicate when companies were founded, went public (The Limited, The Gap, Dell, Gateway, Amazon, AOL, Y ahoo!), or became established as US firms (Nike,
Reebok). Decades are used for the onset of trends.



The B2C Market

One of the early changes attributed to the internet is the emergence of a new
breed of “infomediaries” — companies that turn on-line access to customers, and
especially detailed information about their purchasing habits, into a highly valued
asset. Although most infomediariesin B2C transactions currently represent theinterests
of consumerstrying to get the most out of the web, internet navigators are al so affiliated
with producers, sellers and traditional value-chain intermediaries. This infomediary
model is based on oligpolistic competition, in which dominant infomediaries like
AOL or Yahoo! control portals® and other strategic entry points to the internet. They
further leverage their power by becoming more integrated across the internet
organisational chain through mergers, acquisitions and strategic alliances.

Table 1.2 showsthe internet’s organisational chain, composed of the main firms
that makeinternet transactions possible. Theinternet isan interconnected global network
of smaller networks that links millions of computers through thousands of servers. It
isbuilt on acomplex hardwareinfrastructure of internet equi pment providers, computer
makers and component suppliers, integrated by software and services. Companies
such as Cisco Systems, Nortel Networks, and L ucent Technol ogies dominate the market
for internet equipment, such as routers and remote access concentrators. The main
customers for the internet are businesses (B2B markets) and individual consumers
(B2C markets), with B2B markets currently dwarfing B2C transactionsin size.

Computer makersareanintegral part of theinternet chain because most businesses
and individuals hook up to it with personal computers. Corporate clients look for
“single solutions” to meet their increasingly complex computing needs, and thus the
major computer companies have shifted their focus to three main areas of growth:
servers, storage and services. The expected demand for global technology services, by
far the largest of the three, will nearly double from $359 hillion in 1999 to over
$700 billion by 2004 (Standard & Poor’s, 2000e, pp. 3-6). Firms such as Oracle,
Ariba, Commerce One and i2 Technologies that develop software for on-line
transactions are becoming key playersin therapidly emerging B2B marketplace. Other
important links in the internet organisational chain are:

—  web browsers (browser software permits on-line navigation by allowing usersto
view the text and graphics located on internet web sites);

— internet service providers (I SPsoffer basic, flat-rate internet accessto customers);

— internet content providers (ICPs use mostly original material to create internet
destinations where people go for information, entertainment, or commerce).

In each segment of the internet organisational chain, the leading companies
have dominant market shares. Cisco controls more than three-quarters of the global
market for internet routers and switches. The top four personal computer vendors
(Compaqg, Dell, IBM and Hewlett-Packard) account for nearly 40 per cent of unit
shipments worldwide. Microsoft controls about 90 per cent of personal computer
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Table 1. 2. TheInternet’s Organisation Chain

Internet Equipment Personal Computer (PC) PC and E-Business Web Browsers' Internet Service Internet Content Customers’

Suppliers Manufacturers and Software® Providers (ISPs)® Providers (ICPs)°
Component Suppliers’

| | | { { { |

Cisco Systems PCs: Compag. Dell,  PCs: Microsoft, Microsoft AOL AOL Businesses (B2B)
Lucent Technologies Hewlett-Packard, Apple. Netscape/ AOL Microsoft Microsoft — Covisint (Autos)
Nortel Networks IBM. Servers: Unix, Linux. AT&T Y ahoo! Consumers (B2C)
Sun Microsystems Microprocessors: E-Business: Oracle, Lycos — Amazon.com
Intel, AMD. Ariba, Commerce Excite — Dell Computers
Disk Drives One, SAP
Seagate, Quantum

Notes and Sources:

1

2.

Cisco controls more than 75 per cent of the global market for internet routers and switches (Hoover’'s Company Profiles, 2000). Sun Microsystems is the main supplier of the Unix
server market with a 28 per cent market sharein 1999, followed by Hewlett-Packard (23 per cent) and IBM (18 per cent) (Standard & Poor’s, 2000e, p. 4).

Compaq had 13.1 per cent of third-quarter 2000 worldwide PC shipments, followed by Dell (11.5 per cent), Hewlett-Packard (7.8 per cent) and IBM (7.4 per cent). In the US market,
however, Dell (20.2 per cent) pulled ahead of Compagq (16.5 per cent) as the leading PC vendor in third-quarter 2000 sales. More than 80 per cent of the world’s personal computers
include an Intel microprocessor (Standard & Poor’s, 2000e, pp. 2-3, 18).

Microsoft’s Windows operating system software is used in an estimated 85-90 per cent of PCs worldwide (Standard & Poor's, 2000e, p. 12). Unix and Linux power most web servers
with proprietary and open-source software, respectively, while Oracle, Ariba, Commerce One, and Germany’s SAP are among the largest providers of software for e-business
transactions.

In June 2000, Microsoft’s Internet Explorer had 86 per cent of the web browser market and Netscape's Navigator (now a part of AOL) the remaining 14 per cent (Standard & Poor’s,
2000d, p. 9).

America Online had 43 per cent of the ISP market in 1999, followed by Microsoft (6 per cent), and AT& T WorldNet (5 per cent) (Standard & Poor’s, 2000c, p. 3). This was prior to
the merger of AOL with the cable giant Time Warner Inc., announced in January 2000 and finally approved one year later.

The most visited web properties in July 2000 (i.e. the percentage of web-active individuals who visited a site at least once during the month) were the AOL network (worldwide web
and proprietary — 78 per cent); Microsoft sites (63 per cent); Y ahoo sites (61 per cent); Lycos (40 per cent); and Excite (34 per cent) (Standard & Poor’s, 2000d, p. 4).

Global B2B e-commerce is predicted to reach $4 trillion by 2003, a market 10 times bigger than the $400 billion forecast for B2C online sales to consumers in 2003 (The Economist,
2000b, p. 11).



operating systems, and two-thirds of the web browser market. America Online (AOL)
had 43 per cent of the internet service provider market in 1999 and more subscribers
than the next 20 ISPs combined. AOL, Yahoo! and Microsoft sit atop the internet
content provider market as well. (See Table 1.2 for references.)

The B2B Market

The automotive industry leadsin B2B e-commerce. It contains the world's largest
on-line marketplace to date. Covisint isanewly formed joint venture that combines the
purchasing activities of General Motors, Ford, Daimler—Chrysler, Renault, Nissan and
their suppliers. Initially announced in February 2000 asajoint el ectronic supply agreement
among Genera Motors, Ford and Daimler-Chrydler, Covisint subsequently added Renault/
Nissan, and in October 2000, following US Federal Trade Commission clearance, the
first on-line auctions took place (Standard & Poor’s, 2000b, p. 5). The scope of the
venture is staggering. In 1999, General Motors' total automotive purchases were
approximately $87 billion, Ford’'s were $85 billion, and Daimler—Chrysler’s were
$80 hillion. Each doesbusinesswith about 30 000 suppliers. Estimated annual transactions
on the exchange will exceed $240 billion, and the venture is expected to shave hillions of
dollars off procurement costs®. Commerce One and Oracle have been brought in as
technology partners to help develop on-line software for the auto parts exchange.

Covisint promises lower prices, faster transaction turnarounds and other
efficiencies, but many suppliers fear they could become losers because lower prices
for buyerswill mean lower marginsfor sellers. While Covisint strivesfor unprecedented
collaboration among the world’sleading automakers, other equally significant changes
are occurring. The tight vertical structures that used to bind most parts suppliers to
particular car manufacturers are loosening. The large, technologically sophisticated
global suppliers (such as Bosch, Denso, Johnson Controls, Lear Corporation, TRW
and Magna) are gaining strength, as they become preferred partnersin all the major
automakers' supply chains (Sturgeon and Florida, 1999). These devel opments, together
with the emergent megadealers in automotive retailing, could lead to substantial
realignmentsin therelative power and profitability of major segmentsin the automotive
value chain.

Three Scenarios for the Internet’s Impact on Global Value Chains

Theinternet remainsin its early stages of development, but itsimpact on global
value chains is aready evident. While it may be premature to try to identify lasting
changes on producer-driven and buyer-driven chains, three possible and not mutually
exclusive scenarios are emerging. In the first, the internet will lead to the formation
of new infomediary-based val ue chains, which impliesadifferent set of organisational
drivers. Although some spectacul arly successful e-commerce ventures appeared in the
late 1990s, the B2C market is still too small and volatile to establish a radically
distinct and durable governance structure.
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In the second scenario, the internet significantly extends the logic of buyer-
driven chains as both information and power continue to shift inexorably from
producers and retailers to consumers. Rather than serving as an alternative to buyer-
driven chains, the internet intensifies a shift that makes all industries more “buyer
driven” — in the sense that new consumer-oriented competitors undermine the power
of manufacturers, retailers, and marketers that do not take advantage of the internet’s
ability to facilitate mass customisation.

Thethird scenario seestheimpact of theinternet in both B2B and B2C transactions
captured and integrated into the business practices of leading manufacturers, retailers,
and marketers. Pitting the so-called new economy against the old economy compl etely
misses the point because theinternet’smajor impact will beto improve the productivity
of all parts of the economy, especially the old-economy firms. Established leadersin
both producer-driven and buyer-driven chains are proving surprisingly adept at
incorporating e-commercein their business strategies (in popular jargon, these companies
are moving from “bricks and mortar” to “clicks and mortar”). Thus, the biggest and
most powerful companies co-opt and internalise the internet, and they force their
rivalsand suppliersaliketo bear the costs of adapting to new information technologies.

While there is evidence to support al three scenarios, the third model currently
seems dominant. Nonethel ess, lead firmsin major industries are adopting quite different
strategies for key supply-chain issues such as vertical integration, outsourcing and
globalisation. The impact of the internet on these business structures remains an
open guestion.
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Notes

Although the concepts of global value chains, global commodity chains and global
supply chains are closely related, the term “global value chains” will be used in this
paper to emphasise the flows of information, resources, goods and services along
the full range of activities and organisations in the supply chain. For a more detailed
discussion of the origins and use of these concepts, see Gereffi (1994), Kaplinsky
(2000), and Raikes et al. (2000).

In the original distinction between producer-driven and buyer-driven commodity
chains (Gereffi, 1994), the term “buyer” was used in an organisational sense to refer
to retailers and marketers (in their pure form, marketers build and commercialise
their own brand names but own neither factories nor stores). These organisational
buyers are to be distinguished from the actual individual consumers who are the
targets of much contemporary e-commerce.

Brand affiliation is surprisingly stable. Of the 25 top-selling consumer goods brands in
1960, 16 of them are still among the top 25 today (Evans and Wurster, 2000, p. 150).

This trend is most visible in apparel products (see Standard & Poor’s, 2000a). In blue
jeans, for example, JC Penney’s Arizona jeans and Sears Canyon River Blues go head-
to-head with upscale jeans sold by Tommy Hilfiger, Calvin Klein and Donna Karan.

The material in the remainder of the paper is summarised from the more detailed
discussion in Gereffi (2001).

If one were to complete the e-commerce matrix, the consumer-to-business (C2B)
market would be represented by Priceline.com, the most popular of several reverse-
auction sites, while the consumer-to-consumer (C2C) segment includes consumers’
auctions, epitomised by the auction site eBay.com. See The Economist (2000a) for
a fuller analysis of the e-commerce matrix.

A couple of familiar companies provide good illustrations of the extensive reach
provided by the internet. Amazon.com, one of the first electronic retailers on the
web, has no physical stores but offers an electronic list of 3 million books, 20 times
larger than the holdings of Barnes & Noble, the largest chain bookstore. Dell’s
internet site offers over 10 million computer configurations (Evans and
Wourster, 2000, pp. 61-62, 111).

Portals are web sites designed to be an internet user’s initial entry point for exploring
the web. They typically generate revenues by renting out advertising space.

The on-line exchange is expected to yield savings of $2 000-$3 000 on a $19 000
vehicle (Covisint, 2001).

AutoNation is the largest car dealer in the United States. It had sales of
approximately $1 billion (about 46 000 vehicles) via the internet in 1999 (Standard
& Poor’s, 2000b, p. 5).
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Chapter 2

E-Commerce for Development:
A General Framework

Patrizia Fariselli

Introduction and Summary
Change and Models

Policies to overcome the digital divide or prevent its emergence in developing
countries need grounding in a general view of the impact of the digital economy on
development and growth — a view not yet clear or formalised into robust models.
OECD work to analyse the contribution of information and communications
technologies (ICTs) to macroeconomic performance requires the reconstruction of
indicators and accounting frameworks. The interplay between the dynamics of socio-
economic change — induced and/or altered by pervasive ICT infrastructures, services,
and goods — and those of research and policy gives expectations, case studies and
short-term analyses a prevailing and sometimes misleading role. Potential network
effects make the measurement of impacts from application of new ICTs that much
more difficult but at the same time more important.

Early attention to el ectronic commerce tended to focus on business-to-consumer
(B2C) trading. Forecasts of phenomenal B2C growth proved exaggerated, sometimes
in the extreme, and recent prognoses are more sober. More recently, much attention
has gone to business-to-business (B2B) e-commerce and its potential, but once more
theintegration of B2B modelswithin the supply chains of the so- called “old” economy
has been slower than expected. Euphoric expectations of the contribution of electronic
commerce to corporate profit growth produced over five years a gigantic investment
bubble in dotcom start-up companies that has since been deflated. Looking at the new
economy in thislight raises the question of what if anything isreally new. The change
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is not in investors' behaviour, which has always swung between optimism and
pessimism, but apparently in how international capital markets function. It derives
primarily but not exclusively from technological change— the pervasiveness of ICTs
and the way they make the information and knowledge content of transactions
transparent. The major impact is on the configuration of the networks (ICT
infrastructure, financial and business organisations and research, education and policy
networks). The possibilities both of becoming interactive and global and of decomposing
and recomposing operations and supply chains strain the stability of established
networks. The application of ICTs makes a network’s boundaries and configuration
extraordinarily flexible. ICTs perform an enabling function to the extent that they
provide methods, tools and solutions to address increasingly complex computational
and system organisation and implementation requirements.

Accessto Networks and Accessto Knowledge

The digital economy’s boundaries go beyond the trading of intangible goods,
typical of electronic commerce at its early stage, to encompass all business and
community relations. The notions of the “knowledge economy” and the * net economy”
become more appropriate than that of electronic commerce. The link between ICT
and development is represented basically by access to networks — the global ICT
infrastructure, business organi sations, research and education communities and policy
institutions — and by accessto information and knowl edge. Information and knowledge
can be valuable resources that command a market price but they also have important
public-good properties, with an inherent tension between their private and public
aspects. Technologies of digital reproduction aso makeit ever easier to shareinformation
over theinternet, causing certain industries— notably the music industry — to redouble
efforts at strict copyright enforcement. This is a crucial economic and policy issue
concerning the relationship between ICT and development. Beside the debate about
IPRs on information and knowledge products currently in the market, the generation
of new information and knowledgeisinfluenced by the accessibility of those products
as ameans of producing new knowledge.

Countries and regions lagging behind in ICT diffusion can take advantage of
business and policy experience accumulated in the devel oped world over thelast severa
years, but that does not necessarily imply that they should replicate the same paths or
sequences. Therich countries are experiencing aset of innovations— in technologies,
in markets, in business organisations, in public administration and in socio-cultural
environments — which open up multiple scenarios for the future. The end result in
economic growth and social welfare isan open question. A digital divide between the
haves and have-nots is perceived as a risk both between and within countries.

The componentsinfluencing the take-up of ICT and accessto the digital economy
may be grouped into the four categories listed below. How and how intensely these
components are associated contribute to the occurrence, deepening or reduction of the
digital divide.
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— Physical Network —  ICT Infrastructure and Systems

— Economic Network —  Market and Business Organisations

— Resources — Information and Knowledge; Financial Capital
— Policy —  Support and Regulatory Frameworks

The digital divide is evident in the short run from a comparison of ICT market
indicators across countries or regions, and the reduction of transaction costsin business
organisations based on e-commerceis measurable with currently available accountancy
tools. Yet assessment of the contribution of digital technologies to development and
growth remains awork in progress. Besides economic variables, it must also look at
policies, becausetherole played by policy institutionsin technology and infrastructure
access deeply influencesthe divide and devel opment prospects. Barriersto | C networks,
exclusion from digital marketplaces or communities and exclusion from the generation
and sharing of knowledge and innovation processes will all likely produce market
fragmentation, loss of resources, reduction of pluralism and a slowdown of technical
progress and innovation, in both developed and developing countries. Only policy
actions can prevent these effects.

Developing countries or areas cannot reasonably be expected to follow entirely
the same paths as the most developed ones in the transition to the digital economy.
They can leverage the same catal ytic components, particularly the policy components,
but they cannot rely to the same extent on the prospect of reducing transaction costsin
markets and organisations. The priority in the weakest economiesis to build capacity
and critical mass rather than reduce the use of resources. Except where resources get
incorporated into supply chains under the control of large transnational corporations
— which amounts to absorbing e-commerce practices passively — the problem usually
involves just having in place a sufficient critical mass of local businesses to make
electronic interrelations possible and effective.

On the other hand, the trend towards technological convergence offers
underdevel oped areas the opportunity to leapfrog some phases of the development of
telecommunications infrastructure in the industrialised world over the last century.
M obile telephony/internet and satellite communication networks can easily be set up
where fixed networks in place are not capillary. New technology applications and a
liberalised market for carriers allow bypassing the hurdles raised by bureaucratic
incumbents— the old PSTNs— and facilitate |ess expensive mass accessto the modern
communication networks. Yet the pricing practices of broadband service and satellite
network suppliers still represent a bottleneck to access to the global communications
infrastructure. Public investment in telecommunicationsinfrastructure becomescrucial,
as it has been and till is in the most industrialised countries. There, a universal
service philosophy and low-cost access to the internet have been supported by state
administrations to the joint advantage of citizens, public and private carriers and the
ICT industry.
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Local Generation of Knowledge

Besides access to the physical infrastructure, access to knowledge is the major
opportunity and challenge in the digital economy. The erosion of time, space and cost
barriers, and the decentralised network model, make ICT extremely powerful in
stimulating or accelerating growth. They allow knowledge resources to break the
chainsimposed by old and rigid business organisation models and favour creativity in
exploring new application fields. The creation and trading of knowledge have become
key objectives of economic activity everywhere. As global as the knowledge market
is, however, knowledge has an essentially local dimension. Part of the reason for a
digital divide, besides limited access to the physical network, is the limited quantity
and quality of knowledge under local control. Good practicesin electronic commerce
from the most developed countries and markets must be adapted to local contextual
requirements if they are to generate local development and growth and avoid the
creation of islands connected to corporations based el sewhere but disconnected from
the local context.

By decomposing and recomposing network components through the isolation
and transfer of information and knowledge, ICT and the internet contribute to blurring
geo-economic borders and shifting comparative advantage. While certain high-tech
industriesand activitiesremain highly concentrated in afew noteworthy agglomerations
in the developed world, important new entrants include such traditionally marginal
areas as Sweden, Finland, Brazil, India, Israel and perhaps South Africa. The same
holds at the sub-national or regional level. Thewell established practice of outsourcing
to Indiasegments of data processing, software devel opment and internet-rel ated services
by large US or Europe-based corporations is evolving toward the establishment of
local business units (delocation) and the creation of new local enterprises able to
compete in the global market. India's successes show the boost possible from a
combination of policy support and privateinvestment in physical infrastructure, business
creation, human resources and education.

From Divide to Devel opment

Theextension of ICT and internet networks and accessto them are preconditions
for any form of electronic commerce and the uptake of the digital economy anywhere.
The penetration of ICT and the cost of access are reshaping the global map. In the
LDCs, the picture is differentiated.

Pro-active policies can make the difference. Public Administration (PA) can
play a strategic role in piloting the transition to the information society and to the
digital economy. Internet applications within government include PA-to-Citizens, PA-
to-Business, and PA-to-PA. Theinternet can serve as a development tool that permits
government simultaneously to addressthe needs of internal and international integration
and faster and wider diffusion of public services such as education and training, health
care and assistance to business creation and management. Systemic issues related to
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electronic commerce, whether legal (contracts, security, confidence, 1PR), financial
(e-payment, insurance, taxation), or technical (interoperability of systems and
standards), have simultaneously a national and an international dimension. Adopting
e-government frameworks and procedures enables LDC governments to participate
effectively in the global forums setting international standards and the rules for
international trade in the digital economy. PA can also play a significant role in
supporting the devel opment of economic institutions and of the knowledge resources
needed to enable local economiesto compete in global markets. Policiesto build local
capacity could be associated with measures (e.g. on-line procurement) to enhance
effective local demand for internet services and to encourage the production of local
content and local provision of internet-related services and applications.

What is E-Commer ce?
Business-to-Consumers

A tide of new terminology floods current language, spreading from specialist
disciplines through the mass communications media. Symbols, prefixes and acronyms
suchas @, e-, and B2B have become signpoststo identify alargely uncharted territory.
Indicatorsand modelsaretill in process, so that exampl es often substitute for definitions
and have an imprint on them. Widely accepted definitions of electronic commerce
delivered by the European Commission (1997) and the OECD (1998) reflected athen
prevailing view of electronic commerce as buying and selling consumer goods over
theinternet, particularly software, music, books, travel, culture, hobbiesand advertising.
Theservicesto developinthat early stage were mostly electronic catalogues, electronic
malls, and anything connected with the design, operation and maintenance of
commercial web sites and related data bases.

At first, the global and decentralised internet unveiled the global market as a
place that consumers and suppliers, individuals or companies, could access directly,
bypassing intermediaries, taxes and bureaucratic hurdles. In a way, the nature of the
interaction tool (internet) was transferred to the object of the interaction itself
(commercial transactions). Yet the models required to implement electronic trading
over the internet efficiently and effectively also include the (re)setting of manifold
componentsinvolving technology and economics, businessmanagement and regul ations,
content and behaviour. All are usually listed as “barriers’ to the uptake of electronic
commerce. Local and international policies get launched to support and enhance the
“readiness’ for electronic commerce and its governance around the globe. In fact, the
possibility of entering the global marketplace in a one-to-one relationship (consumer-
to-producer and vice versa) endangerstherole of traditional intermediaries, especialy
in retailing and wholesaling. It also creates, however, a wide population of new on-
line intermediaries, as providers of equipment, network access and services, web-
related services, datawarehouses, businessintelligence, content management, financial
tools and services for on-line transactions, marketing, advertising and consulting.
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Empirical studiesprovide mixed evidence oninternet market efficiency properties
(price levels, price elasticities and menu costs) compared with conventional retail
channelsfor anumber of products such as CDs, books, software, used carsand airline
tickets. Price dispersion is never lower in internet markets. It is substantialy higher
(between 20 per cent and 33 per cent) for books, CDs and airline tickets (Smith et al.,
1999)1. Many factors contribute to the decision to shop on-line and to make specific
purchases. Price appearsto be only one of them, and the lowest price does not necessarily
take priority in customers' preferences. The cultural and life-style profiles of internet
shoppers and the marketing policies of suppliers both influence consumer behaviour.
Timeis ahighly valued commodity in internet business?, and the time efficiency that
internet-enabled search offers to consumers may make some willing to pay price
premiums in exchange for time savings. This partly explains the persistence of price
dispersion. Information about consumers' profiles, tastes and preferences adds value
to electronic transactions exceeding their market prices, because it becomes an input
to the customer-oriented production of the goods, services and advertising delivered
by suppliers. In a way, consumers participate in the process as both consumers and
producers of information incorporated in the supply of goods and services. Research
work on the weightless economy focuses on this interplay (Quah, 1999).

Business-to-Business

A greater appreciation of the importance of business-to-business applications
has come more recently to balance the initial emphasis on e-shopping. Awareness of
the potential impact of internet technologies on business processes behind the front
office has grown apace. Business-to-business transactions represent by far the largest
turnover in e-commerce markets. Sincethe mid-1960s, the adoption of ICT application
systems has steadily increased in business management, along with the evolution of
computer and component technology (Schiller, 2000). | CTs have becomeincreasingly
essential to thefirm and its management asthe complexity of the processesand relations
underpinning the enterprise increases. The complexity derives from the web of
interdependencies and the nexus of contracts within which the typical firmis situated.
When internet technologies are coupled with ICTs, electronic commerce allows
enterprises to do more with less (Kalakota and Whinston, 1997) by reducing the costs
of managing the business processes underlying the enterprise’s activities along the
value chain.

E-Business

A number of business models have developed along with ICT-driven business
processes and supply chain integration (Lefebvre and Lefebvre, 2000). The evolution
of e-commerce from one-to-one applications (e-tailing) to one-to-many applications,
such as enterprise and supply chain integration, e-procurement, e-auctions,
e-marketplaces, collaborative commerce and virtual communities, is rendering virtual
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both the value-added activities of an enterprise and the enterprise itself. It reinforces
the shift from the enterprise-centric vision to the multi-enterprise network or virtual
enterprise®. The key implication isthat ICT and internet use can not only reduce costs
but also create value. Value is generated from brokering transactions and matching
orders between companies as well as from the provision of additional services. Those
services can include ASP (application and professional services for integrating
companies legacy systems into the e-marketplace), business services to support
transactions (legal and financial, logistics, project and contract management),
background services (market intelligence) and services to set up virtual private
marketplaces for smaller and targeted e-business communities.

In an antidote to the vagueness of most data concerning internet commerce and
particularly business-to-businessdealings, EITO 2001 providesamore precise definition
of e-business. E-business is an umbrella term. It encompasses e-commerce and
marketing/information web sites, aswell asthe concept of E-business services, i.e. the
range of ICT support services associated with the customisation, implementation and
ongoing running, hosting and maintenance of one-to-many e-commerce solutions and
e-marketplaces, plus those associated with marketing/information web sites. The total
European e-business services market wasworth Euro 11.4 billion in 2000. The market
for one-to-many e-commerce ICT services was Euro 6.2 billion (55 per cent of the
total), distributed as follows: 45 per cent in implementation services, 41 per cent in
application hosting, 8 per cent in other ongoing support services and 6 per cent in
e-ordering-specific services (EITO, 2001).

The rate of penetration of one-to-many e-commerce applications is relatively
high in the service sector (with finance/insurance reporting an e-ordering rate of 45 per
cent of total orders) compared with manufacturing and the public sector. In manufacturing,
the companies driving the buy-side e-commerce solutions are those with big supply
chains and heavy procurement expenditures, such as automotive, aerospace, chemicals,
engineering, metals, mining and energy/utilities firms. Large companies dominate in
these branches, with the necessary resources to invest in e-procurement and
e-marketplaces. They can adopt e-commerce with both suppliers and consumers.
Marketing/information web site ICT services accounted for Euro 4.45 billion, 39 per
cent of the total European e-business services market in 2000. Web site hosting took
79 per cent, web site design 13 per cent and other ongoing support services 8 per
cent. Web site hosting and design are outsourced in two-thirds or more of the cases. The
roleof thegovernment as party to businesstransactionsinvolvesit in electronic commerce
practices aswell. Besides the demand/supply for ICT servicesto support so-called on-
line government, e-procurement adds a strong boost to the uptake of electronic
commerce; public procurement islarge relative to GDP in many European countries.

To sum up, the service sector — especially finance and insurance — and large
manufacturing organisations lead in e-commerce applications. Small and medium-
sized companieslag significantly behind, despite high interest in advancing their access
to e-marketplaces. The barriers to entry, however, depend on the costs of adopting
e-commerce applications and on the control of the knowledge to be traded along
digital channels.
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From E-Commer ce to Digital Economy
Optimal Allocation vs. Dynamic Accumulation

Goods, servicesand coded information are the mediafor embodying, reproducing
and transferring knowledge from one context to another. Markets, hierarchies and
networks are the three basic knowledge-transfer mechanisms, co-ordinating the
rel ationship between producers and users of knowledge (Grandinetti and Rullani, 1996).
Transnational corporations were early users of information and telecommunications
applicationswell before electronic commerce entered the mass mediajargon and even
before the adoption of the EDI standard. The wider the networks and the deeper the
rel ationshi ps between enterprises, the greater the need to ensure replication and smooth
transfer of knowledge within and between firms. This calls for efficient, all-inclusive
and wide-reaching information systems, shared languages and common semantics.
Digital circuits, network technologies and HTML provide the best available meansto
that end.

Study of the economic impact of | CTsfocuses on the effects of communications
technologies on transaction costs and of electronic brokerage on co-ordination and
search costs as they stimulate electronic integration within the firm and the supply
chain (Maloneet al., 1987). That isconsistent with aview of theinformation circulated
and shared over electronic channels as a static component, to be appropriately packed
and relocated within the el ectronic hierarchy or market in accordance with the principle
of the optimal allocation of resources. Because of the philosophy of decentralisation
and interactivity on which they are based, however, the internet and internet-related
applications enhance the dynamism of the knowledge transfer and creation processes.
By blurring the borders between producers and consumers, goods and services and
markets and hierarchies, theinternet produces feedback effects: resistance, adaptation,
creativity and exit.

Network I nstability

The effect of internet technol ogiesintegrated with ICTs does not fall exclusively
on the reduction of costs associated with business management. It also touches on the
reconfiguration of networks. Thisisnot new. What is new isthat ICT and the internet
make knowledge accessible to individuals and organisations as soon as they interact
(i.e.in rea time), not exclusively after they have interacted. The market — as a set of
transacting but not interacting individuals— cannot represent fully the dynamics of
knowledge creation and re-creation, which have a fundamental relational nature
independent of the information and communication platform but heavily influenced by it.

A deeper investigation of the implications of B2B electronic commerce for
business models would include business process re-engineering in the value chain,
complemented with two new models — of the value network and of dynamic market
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configuration — to introduce the concept of market process engineering
(Timmers, 1999). Value networks, focused on deepening the internal relationships
within enterprises by integrating information flows, and dynamic markets, focused
on increasing value from flexible external relationships, have existed for along time.
Now, however, digital technologies affect how the val ue-creation processis organised,
entry to and exit from networks and the evolution from one to another network
configuration. The digital market for goods and services opens networks to compani es
or networks that are outsiders, without necessarily incorporating them into stable
relationships. Typically, market dynamism entersinto networksvial CT and theinternet,
changing their configurations but not their nature asintermediate forms of co-ordination
between hierarchy and market. Access to dynamic networks is a precondition for the
development of new businesses, but it is now assessed increasingly by the ability to
compete in the market.

Access to the Digital Economy

The structural change brought about by ICTs and the internet is giving birth to
the digital economy. By increasing information’s divisibility, transportability and
tradability, and by making possible on-lineinteraction between producers and consumers
of knowledge, ICT and the internet permit a separation of the supply of technological
information from the accumulation of technological competence. (Antonelli, 1999).
That has an extremely important impact on economic devel opment and growth, which
depends increasingly on the quantity of knowledge incorporated into goods, services,
business processes and organi sations, and on the degree of “ connectivity” in the socio-
economic system.

The debate about what’s new in the “new” economy and which new modelswill
replace the old ones remains open, constrained by the difficulties of measuring the
“new”, and of interpreting change using “old” paradigms and parameters such as
productivity. The OECD works on measurement, economists produce research
hypotheses, institutions organise high level conferences and journalists stoke thefire.
Some argue that the new economy is new only to mainstream economists (Antonelli
et al., 2000), because the disequilibrium nature of allocation and production processes
and continuous structural dynamics are not new at al in economics. As the digita
economy makes time and knowledge visible as key economic resources, we no longer
face aproblem of rational choice, but rather a process of learning (Pasinetti, based on
a quote in IST, 2000).

Thedigital economy offersas many opportunities as challengesfor devel opment.
Old and new players can either take economic advantage of the application of new
information and communication technologies or be disadvantaged by their mis(sed)-
application. ICTs do facilitate fast communications and circulation of information at
a relatively low cost, but the economic impact depends on how technologies and
communication intertwinewith other resources, namely knowledge and financial capital.
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Entering the digital economy requires a “gateway”, aterm that serves as both a
metaphor for and aliteral description of access. Accessis needed to get into (or not be
excluded from) networks — the ICT infrastructure, business organisations, supply
chains, clusters of companiesand virtual enterprises, the research community or policy
institutions. It means having fast and low-cost connectivity in the free market,
interoperable systems, user-friendly applications, open standards and programmes
addressing pluralistic demand rather than requirements for adaptation to market-leading
technological solutions. The characteristicinteractivity of the new ICTsisakey quality
that must be preserved. Global diffusion and accessibility of ICT tools (such asoperating
systems and basic applications) and exploitation of the full potential of ICTs are
difficult to couple. A subtle confrontation is underway in the market between top-
down pressures towards simplification — supported by policies for global market
diffusion of integrated architectures and tool kits— and bottom-up pressures for
open and flexible platforms, designed to address and capture complexity.

A dua relationship of co-operation and conflict characterises research and the
markets. Market exploitation of research isindispensableto fuel investment in research,
but the need to meet current demand and lead the market may divert research from
innovative paths to replication and trigger lock-in. These effects generate aprocessin
which technologies selected by the market are not always the best or most useful.
Technology is not neutral. It participates in the social process of fulfilment and
redefinition of users requirements (Malerbaet al., 1999). Information technology, in
particular, enjoysan extremely powerful rolein shaping the market and social relations
because it is simultaneously process, product and industry (Eischen, 2000). In the
digital economy the contribution of ICT to development depends on access to all
three, which in turn means access to:

— network infrastructure built on ICT products and services,
— knowledge generation, codification and trading; and

— network dynamics.

Accessto the |CT market

Both individual s and organisations provide the demand. Whatever the application,
the purpose, the equipment, the services mobilised and the value of an e-transaction,
an end-user somewhere clicks theicon “internet connection”. Over 65 per cent of the
372 453 000 regular internet users in the world in 2000 inhabited a macro-area
corresponding to 14 per cent of the world population, i.e. mostly the OECD countries.
The same holds for internet host distribution (OECD, 2001). North America leads by
far — 168.68 hosts per 1 000 inhabitants, compared with 59.16 in Oceania, 20.22 in
Europe, 2.53 in Central and Southern America, 1.96 in Asia and 0.31 in Africa
Africa, with 780 million people, has about as many hosts on the internet as a small
Eastern European country, Latvia, with a population of 2.5 million (Jensen, 2000).

44



A small number of American Internet Backbone Providers (IBPs) control access
to the internet. They provide the gateways to about 90 per cent of total backbone
traffic in the United States, where most internet traffic must transit. IBPs provide
access to information located in the United States. They secure access to the core
routing structure and to all internet addresses in the world (Foros and Kind, 2000).
Such centralisation of control of an inherently decentralised network raises the costs
of connection, particularly when thereisempty space between end-users, local telecom
operators and the IBPs, as in Africa. There, the high costs of local and international
calls discourage local I1SPs from entering the market and operating cross-border
connections. This generates a large cash outflow for transit fees — estimated at
$400 million per year — that reduces funds available for investment in local
infrastructure (UNCTAD, 2000).

A look at the extremes of internet development and underdevel opment between
the United States and Africamakes one appreciate therole of policy astheindispensable
supporter of market maturation in the digital economy. The United States opened the
internet to the market after it had grown up under the protective wing of the state and
when it was ready to fly in aliberalised telecommunication environment. In Africa,
the PSTN revenue transferred to governments has few avail able substitutes, making it
difficult for them to contemplate wholesale liberalisation and competition.

Severa forces should generate an impetus towards appropriate policies in the
underdeveloped areas of the world. They include the fast development of aternative
connection channels bypassing the fixed phone network and the widely perceived
advantage of broad internet access in the less-connected world, together with the
current concern about the digital divide. Policies can exert deep influence oninvestors
decisions. Interesting data (UNCTAD, 2000) show that, despite a strong correlation
between the use of the internet and per capita income levels, income is by no means
the sole determinant of use. Some countries with rather low per capitaincomes have
alarge number of internet hosts.

Figures showing the penetration of ICT are usually taken as plain evidence of
the digital divide, which is approached predominantly in terms of access to the ICT
infrastructure. That is obviously a necessary precondition for any further exploitation
of the potential of digital technologies, but not a sufficient one. Access to the
infrastructure means having the opportunity, on the demand side, to click and use it,
and, on the supply side, to participate in building networks, products and services.
The share of ICT production in gross world product rose from 8.6 per cent in 1998 to
10.4 per cent in 2000. The ICT share of 2000 GDP was 13.3 per cent in Europe,
8.2 per cent in the United States, and 6.7 per cent in Japan. Studies on ICT investment
in the G7 countries show that in 1990-96 the real growth rate of capital investment
was 23.8 per cent in the United States and ranged from 11 per cent to 18.6 per cent in
the other six countries. ICT may contribute to output and productivity growth not
only in the ICT-producing sectors, whose economic weight is growing, but also in
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ICT-using sectors. Exploratory investigations of the impact of ICT capital goods on
the acceleration of multi-factor productivity (MFP) in non-1CT-producing industries
are furthest advanced in the United States (Bassanini et al., 2000).

The effects generated by equity investment in dotcom companies also deserve
mention. Morgan Stanley, surveying 1 750 US companies, calculated that despite the
sell-off over the past year (a loss of about $1 trillion), technology companies that
have gone public since 1980 have created more than $2.5 trillion of value. Moreover,
Morgan Stanley calculated the overspending on I T asaresult of excess funding raised
by dotcom companiesin 2000 at around 6 per cent of total 1T spending, “not as high
as many believe” (Financial Times, 16 April 2001).

The past five years have seen arush to reposition in the global market by both
old-economy and new-economy corporations, trying to occupy the newly generated
(or expected) | CT-driven marketsthrough awave of mergers, acquisitionsand alliances,
supported until 2000 by an extremely favourable stock market performance. The
early movers' strategic priority has been to ensure competitive if not dominant market
shares. The process has been remarkable in the telecommunications industry, leading
to the re-formation of giants amidst deregulation in the United States and Europe.

US companies dominate the IT market. Of the 50 top IT firms, 36 are based in
the United States, nine in Japan, four in Europe and one in Chinese Taipei
(OECD, 2000). The supply side of the digital economy iswell rooted and growing in
the United States, Europe and Japan, based on large corporations extending the range
of business activities from original core competenciesto new ICT and internet-related
competencies. They battleto control anincreasingly global and innovation-led market.
A trend towards business convergence is also underway, mirroring technology
convergence and reflecting the need to ensure acritical massto sustain rapidinnovation.
Fragmented dotcom businesses — those that do not die off — are being absorbed
within the networks of large corporations. Meanwhile, partnerships among
telecommunications companies, IT service providers and consulting companies
configure dynamic networks as an alternative to all-inclusive corporations.

Access to the Knowledge Market

Possession and control of specialised knowledge (whatever the technological
profile and the industry) is not sufficient to ensure competitive positioning in the
market. To the extent that markets are global, the individual company or network of
companies needs to control increasing amounts of information and knowledge to cope
with global competition, even if hitherto it has been active exclusively in the domestic
or regional market. In the interconnected, open market, businesses operating in the
local market confront both local and international competitors, but access to the
networks where market knowledge flows is not as free as the enhanced technical
accessibility would lead one to expect, either for consumers or producers and traders
of knowledge.
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The information and knowledge are incorporated increasingly in intangibles
delivered as final or intermediary products by the service industries (Windrum and
Tomlinson, 1999). The impact of ICTs on knowledge transferability goes beyond the
provision of broad, fast, interconnected channels to alogical structure for knowledge
transfer embedded in network software (Eischen, 2000). Information and knowledge
tradability by means of software codification implies:

— awareness of the information and knowledge in one's possession;
— control of the codification procedures and tools;
— compatibility through adoption of common interface standards.

Despite the trend towards market-led centralisation in leading networks and
procedures, space remains for innovation and competition by players with valuable
knowledge. Knowledgeisthe output of an accumulation process whose complexity is
due to a pluralistic set of agents and components interacting over different temporal
and social contexts. Micro-diversity and the interaction of different levels of co-
ordination generate the microeconomic turmoil that underliesthe “restless’ process of
knowledge accumulation. Economic growth can be seen as the evolutionary outcome
of this process (Metcalfe et al., 2001). Local knowledge — knowledge generated
locally that is tacit or codified under different standards — provides indispensable
inputs to the knowledge market, whatever its organisation. The critical testing point
for the correlation between ICT and development lies at the crossroads between
horizontal and vertical applications and standards. They either transform knowledge
into information traded on networks interfacing the global market or re-aggregate it
from local networks to access the global market.

Development in the Digital Economy

The digital economy is in early days. The potential of digital technologies to
support the knowledge accumulation process remains far from full exploitation. The
interplay between the dynamics of institutional resetting and those of micro-behaviour
is an asynchronous, endless process. The most striking opportunity offered by current
ICT development lies in the affordability or perceived accessibility of the digital
infrastructure to anincreasingly large portion of the world population, sharing different
cultural and business models and living standards. The creativity bubbling behind the
scene is certain to find its way toward the accumulation of knowledge along the
digital net, as soon as there is a gateway to enter.

Digital Divide

The term digital divide was apparently coined at the World Economic Forum
Annual Meeting in Davos in early 2000, after which the G8 Summit (July 2000)
endorsed the Global Digital Divide Initiative in the Okinawa Charter on the Global
Information Society. The G8 Summit in Genoa (July 2001) subsequently adopted a
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Plan of Action to reduce the digital divide. The UN, World Bank and OECD have
devoted resources to understanding the phenomenon and designing appropriate remedial
policies (Analysys, 2000, UNCTAD, 2000 and OECD, 2001). The early vision of
digital divide was mostly oriented to the gaps between individuals, households and
businesses, within and between countries, in access to and usage of the internet
(OECD, 2001). Its measurement involves comparisons of indicators related to ICT
infrastructure (connectivity, geographic dispersion, telephone-internet charges,
correlations of income, education, ethnic variables and business size with ICT
penetration, etc.). A stress on the transversal dimension of the digital divide appears
in comparisons between rich and poor countries and within the developed ones as
well. The work of Dot Force (Digital Opportunity Task Force) leading up to the
Genoa Summit stressed that synergistic policy actions must be put in place, targeted
to improve both the status of connectivity and development of local physical and
human capital (G8 Summit, 2001). The basic foundations of the information society
and the digital economy are the same: access to and usage of network technologies.

Policy plays a key role in overcoming the digital divide wherever it exists. It
involves not only capital investment and policy guidelines and regulationsto improve
accessto thedigital infrastructure, but also pro-active policies exerting acatalytic role
on citizens' behaviour by moving administrative procedures and public services on-
line. Public administration acts as a key lever to promote ICT and the internet, as both
consumer and supplier of on-line services. Moreover, the use of ICT can even facilitate
thesolution of endemic problemsin thelessdevel oped world, such as public administration
transparency, health care, education, logisticsand — particularly important — support
policies for local knowledge development via business and network creation.

Local Development

Research on local clusters of firms emphasises their tight link with learning and
innovation, to the extent that clusters support “firms ... to collectively transform ‘low
tech’ industries ... intotacit knowledgeintensiveindustriesand internalise thiscompetitive
advantage within the cluster” (Mytelka, 2000, p. 27). The delocalisation of activities
from devel oped to less devel oped countries driven by low labour costs, local business
integration into the supply chains of foreign-based companies and the establishment
of locally-managed subsidiaries by multinational companiesare all potential channels
of knowledge transfer and accumulation in the developing world. Other elements are
necessary, however, to upgrade local activities into local development — elements
such as market opportunities, capital investment, local capabilities and policy support.

The right mix cannot be summarised in afew “golden rules’. Approaches differ
inthelCT industry itself, where outsourcing of software development and | CT services
from US, European and Japanese corporations to some less developed countriesis a
well-established practice. India, for example, differs from the Philippines or from
Mexico (L ubeck and Eischen, 2000). Indiaprovidesinteresting evidence of ICT-driven
local development as it migrates up the value chain from being a leading offshore
software development centre to ICT services more lucrative than traditional code
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programming. The Indian software industry as a whole has grown about 50 per cent
annually over the past decade. Besidesits comparatively low costs, Indiahas capitalised
on available technically skilled and English-speaking manpower (it has the second-
largest group of software professionals in the world after the United States) and on
deep Indian rootsin Silicon Valley technology and venture capital companies. All this
makes India highly competitive vis-a-vis China, Russia, Eastern Europe and the
Philippinesfor big corporations outsourcing software devel opment and other services
(Financial Times Dossier India, 2001). It has allowed the successful entry of Indian
brands on the ICT market (four Indian companies are listed on the US Nasdaq and
NY SE). TheAndhra Pradesh region hasrevealed that it is possible to turn to innovation-
led local development the same resources that are assets for competition in the global
market. A farsighted government strategy and the integration of local and global
networks at the highest level support local development. The strategy is not one of
latecomer catch-up. It seeks to establish a local information society around a high-
tech pole competitive on a global scale.

There is broad agreement on the existence of locational patterns in the ICT
sector, based on either of two types. Thefirst involves geographical concentration and
clustering in critical metropolitan or intra-metropolitan areas; it has been observed in
the United States, the United Kingdom and Sweden. The second reflects a tendency
towards dispersal as the impact of ICT reduces the “friction of distance”, especially
within the spatial organisation of large companies. The shift from and to centralisation
and decentralisation is adynamic process, which depends on the nature of the activity
and particularly the nature of the knowledge at stake. Many researchers observe that
upper-tier activities (command and control of knowledge-intensive activities) tend to
be spatially concentrated in nodal centres, while lower-tier activities (based on easily
codifiable and replicable knowledge) may be delocalised to seize |lower-cost
opportunitiesin remote nodes of networks. Theimpact of delocalised ICT serviceson
local development in host areas is not well understood.

Essentially, the correlation between digital inclusion and local development
depends on the quality of accessto the ICT infrastructure and of the knowledge to be
traded over the digital infrastructure. The dynamics of this correlation may evolve
over timeaslocal activities upgrade technologically. That depends, however, not only
on local human capital and other resource endowments but also on the mix of policy
commitment and strategy able to direct the opportunities offered by the digital
technol ogies towards social and economic value creation.

Conclusions

The ICT-driven changes currently underway in the economy and society raise
guestions for analysts, policy makers and the general public about the impact of ICTs
on development. The questions stem from the perception that the innovations reshaping
communications, business management, consumer preferences and socia behaviour
areradical, and their dynamics, still unfolding, can destabilise existing market structures
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and organisations. These changes have adominantly but not exclusively technological
nature, deriving from the pervasiveness of ICTs and highlighting the roles of
information and knowledge creation and sharing in most economic processes.

The impact of digitisation on the global communication architecture and on
knowledge transfer makes it sensible to introduce the notion of a digital economy.
The extraordinary growth of supply and demand for goods and services related to the
physical infrastructure represents a major propellant to growth in the countries where
the ICT industry is based. The ICT market is global, but the industry remains based in
the developed world, with some exceptions. The dominant software firms,
telecommunications carriers, ICT equipment makers, e-commerce businesses and
multimedia applications firms at the core of recent US economic growth are mostly in
the United States, Europe and Japan. Nevertheless, the trend towards technology
convergence, the shortage of skilled human resourcesin the OECD area and the need
to addressmulticultural global demand giveroom tolocal businesses aseither suppliers
or brokers of ICT services al over the world.

Thepotentia of ICT to alter business process organisation and network dynamics
isvery high and far from fully exploited. The most visible present impacts appear in
adjustment oriented towards cost reduction in the service sector (mostly finance) and
in big supply chains associated with heavy procurement expenditures, where large
manufacturing corporations usually lead. Harder to measure, but nevertheless highly
relevant, is the impact of new ICT in the information-based and knowledge-based
activities that support virtual communities or virtual enterprises in multi-sector value
chains. Theworldwide diffusion of the service economy (including in thelessdeveloped
world) makes the potential impact of ICT that much more extensive.

Barriers to ICT networks, exclusion from digital marketplaces or communities
and interdiction from the generation and sharing of knowledge and innovation risk
producing irreversible effects — market fragmentation, loss of resources, reduction
of pluralism and slower technical progress and innovation — in both developed and
developing countries. The digital divide is multiform. The link between ICTs and
development depends on access to dynamic networks, to information and knowledge
creation, codification and trading, and to financial capital.

However global the knowledge market, the sources of knowledge have an
essentially local dimension aside from any global input. The correlation between digital
inclusion and local development depends on the quality of access to the ICT
infrastructure and of the knowledge to be traded over the digital infrastructure.

Policy institutions play a key role in piloting the transition to the information
society and the digital economy. Both government and corporate strategies must address
the new challenges as opportunitiesfor development. Besides dealing with accessto and
governance of thedigital infrastructure, policies can exert adeep influence on investors
decisionsand play asignificant rolein supporting the local devel opment of network and
knowledge resources needed for effective competition in the global marketplace.
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Notes

The literature review includes empirical studies carried out by the authors themselves
and others from 1997 to 2000.

The centrality of time and preferences has been emphasised by the so-called attention
economy. See Aigrain (1997).

“A virtual organisation is a goal-oriented enterprise (i.e. unit or function within a
company) operating under metamanagement ”, (Mowshowitz, 1999, p. 9).
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Chapter 3

E-Commerce for Development:
Between Scylla and Charybdis

David O’ Connor

I ntroduction

What do the internet and e-commerce mean for people living in developing
countries? For the vast mgjority of rural people eking out an existence from the land,
the answer is, “probably very little, a least in the near term”. Certainly, for them,
research into how to improve the productivity of their land or how to grow new crops
that offer better nutrition or higher market returns matters much more. This does not
mean that information and communicationstechnologies (ICTs) areirrelevant to poverty
reduction, but rather that the benefits they offer are often rather indirect and long-
term. Arguably one of the most important contributions of ICTs has been to the
productivity of the research processitself. From medical and pharmaceutical research
to crop research, it is difficult to imagine returning to a world without powerful
computers and rapid communications among researchers spread across the globe.
Admittedly, few of theinnovationsfacilitated by | CTs have brought tremendous benefit
to the poor, but even a few major breakthroughs — e.g. low-cost malaria or AIDS
vaccines — could yield enormous benefits.

The focus here lies not so much on these broad developmental applications of
ICTs as on the technologies potential contribution to business development and
entrepreneurship in developing countries. In other words, the concern is with
e-commerce! and what benefitsit may offer devel oping countries, notably as suppliers
of goods and services to the world market.

Digital Opportunities?

While much media attention has focused on the “digital divide” separating rich
from poor countries, the costs of ICTs have fallen at historically unprecedented rates.
Thus, while large income gaps between the richest and the poorest countries still pose
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major problems of ICT affordability, the prospects have never been so good for poor
countries to acquire advanced technologies relatively early in their diffusion phase.
Rather than widening the technology gap, rapid technological innovation at the frontier
can actually hasten diffusion by inexorably driving down costs of computing power
and communi cations. Technological innovationis, of course, only part of the explanation
for the rapidly declining costs of telecommunications and internet use. Widespread
deregulation of the telecoms sector in both developed and developing countries has
aso played a crucia role.

If the technology is becoming more affordable to developing country
entrepreneurs, is it becoming more useful? The answer to this is a qualified “yes’.
The qualifications are several. First, for many entrepreneurs in developing countries,
information needs are highly localised. Unless content providers have placed useful
local information — on market prices, financing, weather conditions, pest prevention/
eradication, veterinary health, etc. — on theinternet, itsusefulnessisapt to belimited.
Not all locally useful content needs to be provided locally (e.g. global satelliteimages
and meteorological information downloaded from remote web sites can be useful to
local fishermen or farmers). In localities where few people are educated and even
fewer are literate in English, the usefulness of the internet will likely be very limited.
Even here, however, the internet can be combined with traditional communications
media such as AM radio to disseminate downloaded information over the airwaves.
Other ICTs, notably mobile telephony, can also be valuable in this context, as the
Grameen Phone experience in Bangladesh demonstrates.

D-evelopment E-conomics

Analysis of the economics of the internet in a developing country context ought
to start from the recognition of the role of information in an economy, particularly in
the functioning of markets. The literature on transactions costs (from Coase onwards)
identifies information asymmetries as one important source. Likewise, Stiglitz and
others have made plain how pervasive information incompleteness is, notably in
insurance and financial markets. These imperfectionsin information flows and access
have given rise to search costs, and they can result in a variety of compensatory
mechanisms and alternative governance structures, e.g. the internalisation of
transactionswithin asingle firm when the costs of transacting through markets become
prohibitive.

Information technologies raise the possibility of smoothing many of the
information flows in any economy. They can make markets work more efficiently,
and they can improve information management within organisations, whether firms,
governments or others. Empirical work on the size of such cost savingsisjustin early
days, but it is a potentialy fruitful field of quantitative research, as internet-based
transactions can generate rich databases at low cost.
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A review of early empirical work on internet markets paints a mixed picture of
their relative efficiency vis-a-vis conventional markets (Smith et al., 1999). Four
measures of efficiency are found in the literature: price levels, price elasticity, menu
costs and price dispersion. The most consistent set of results relates to menu costs,
which are found to be lower in internet markets, as reflected in the frequency and the
size of price changes. With respect to price levels, the earlier studies found them to be
higher in internet markets, while more recent ones found them to be lower. A possible
explanation is the change in price behaviour with increasing entry into and maturity
of these markets. On price elasticity, Goolsbee (2000) finds on-line buyers to be
highly price-sensitive, asreflected in the significantly higher use of theinternetin US
states with high sales taxes. On the other hand, Lynch and Ariely (1998) find that
providing better product information mutes price competition in an electronic wine
market, making possible a better fit between buyers' tastes and the available supply.
Similarly, some evidence on price dispersion suggests a significant degree of it in
internet markets. A variety of explanations includes market immaturity, heterogeneity
of on-lineretailer characteristics (e.g. trustworthiness, brand name recognition), retailer
market segmentation strategies and price discrimination. In short, precious little
evidence yet shows that internet markets are consistently more efficient than
conventional ones.

Information in Developing Economies

One factor differentiating developing from developed economies is that more
serious information imperfections characterise their markets. Another, related to the
first, is that transaction costs are higher. If thisis afair description of redlity, then a
reasonable working hypothesisisthat ICTs can potentially yield larger cost economies
in developing countries than in developed ones. This dependsin part on the source of
the transaction costs. It is possible that, in many cases, high transaction costs reflect
fundamental institutional weaknesses for which ICTs cannot easily compensate. For
example, the lack of codified regulations, procedures and protocols governing
transactions and/or weak incentives for their enforcement can raise transaction costs.
Each transaction takes on the character of a one-time event, with a low level of
predictability and a possibly high opportunity cost in time spent to complete it. Of
course, excessive but predictable regulations can also impose significant opportunity
costs, but without an additional high probability of failure to complete the transaction.

Assuming that someincentive exists (in the form of competitive market pressures)
to minimise transaction costs, then the availability of ICT to assist in cost reduction
may itself provide a spur to the codification and documentation of information so as
to make possible the technol ogy’s effective application. Without the incentive structure
in place, ICT does not offer aquick technological fix. The importance of competitive
pressures suggests that ICT adoption in developing countries may occur earliest in
those sectors most heavily exposed to international competition — although strong
domestic competition can have the same effect.
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Depending on how broadly one defines transaction costs, some may be more
amenable to reduction through the application of ICTs than others. For example, if
the costs result largely from poor inventory management techniques, they may be
more easily reduced through applying ICTs than if they result from poor transport
infrastructure. In general though, the inventory cost savings potential in developing
countries would appear to be large. Guasch and Kogan (2001) find that the costs of
raw materialsinventoriesin manufacturing are two to five times higher in devel oping
countries than in the United States (see also Blond, 2001, for an India-US comparison
of inventory-to-sales ratios in several manufacturing sectors).

The objection may be raised that, even if markets and other institutions manage
information less efficiently in developing countries, thereislessof it involved in most
transactions, so poor information management matters less to overall economic
efficiency. Itisintuitively plausiblethat theinformationintensity of alargely agricultural
economy islower than that of a heavily service-oriented economy. Yet, to the author’s
knowledge, thereisno good empirical measure of theinformation intensity of different
markets or economic sectors, independently of a measure of ICT investment or use
per se. Within given sectors, information-handling requirements may actually be greater
in devel oping than in devel oped countries. Cement isan example. The Mexican cement
maker, Cemex, faces stronger incentives than its major richer country competitorsto
computerise logistics and shift sales and distribution on-line, because it deals with
many small distributors— a common pattern in devel oping countries — rather than a
few large ones asis more typical in developed countries. (See “E-strategy brief”, The
Economist, 16 June 2001, pp. 85-86). If a less concentrated distribution sector is a
genera distinguishing feature of developing countries, then industrial enterprises not
just in cement but across a broad spectrum of industries may face similarly strong
incentives to automate logistics and sales.

One of the touted benefits of the internet and web-mediated e-commerce is the
elimination of intermediate transaction layers between producer and ultimate customer
for a particular good or service (“digital disintermediation”). Yet early evidence on
internet markets (e.g. for used cars) in OECD countries suggests that they may not
eliminate middiemen but merely alter their role and their way of doing business.
Even with ICT, in some kinds of markets there may be reason for continued reliance
on the services of middlemen. For instance, looking at even a 3D virtual model of an
automobile on a computer screen is a poor substitute for test driving it.

The middleman is a pervasive response to information and other market
imperfections in developing countries. What the internet may well do is put more
information — on consumer tastes, prices of competing products, etc. — in the hands
of small producers in these countries, so that their bargaining power vis-a-vis the
middleman is enhanced. If there is continued need for such a market intermediary
— e.g. to handle transport and logistics or financing — then at least s’/he no longer
stands to profit from imperfect information. Goldstein and O’ Connor (2000) present
some examples of this disintermediation in markets for handicrafts, but in several
cases non-profit organisations acting as intermediaries ensure that a larger share of
revenues stays with the producers. Intermediaries are not eliminated altogether.

58



Information in an Evolutionary Perspective

Industry structure and supply chain organisation are crucial determinants of
information management requirements, hence of the likely benefits to be derived
from ICT application. Structure and organisation are dynamic, however, so the
information needs of a given industry and enterprise are likely to evolve over time.
Industriestend to berather concentrated when they are young, becomeless concentrated
with new entrants eager to share in the high profits, then become more concentrated
again in maturity, as economies of scale favour size and the more profitable either
obliterate or absorb their competitors. Similarly, the degree of vertical integration not
only varies systematically across sectors (in accordance for example with differences
in transaction costs) but also can vary over time. When an industry is still relatively
immature, it may not yet have a group of specialist supplier firms, so existing firms
need to provide their own internal capacity — e.g. for component, tool and/or
machinery making, which eventually can be spun off or contracted out to independent
firms.

Doesvertical dis-integration of the supply chainitself giveriseto greater demand
for ICTsand electronic networks? In all probahility it does, since one common feature
of dis-integration isthe emergence of multipleindependent suppliers of any system or
component, increasing the number of potential information flows. Here again one
might ask whether thereisasystematic tendency for industriesin devel oping countries
to be more or less vertically integrated than their devel oped-country counterparts.

Path-Dependent | CT Evolution

Industrial technology, industry structure and their historical evolution shape the
way in which ICT is used and how important it is to an industry’s costs and
competitiveness. Two contrasting examples illustrate the point: automobiles and
personal computers (as epitomised by the “Dell direct model”) (see Helper and
MacDuffie, 2000). To begin with computers, several technical features condition the
global organisation of production and the place of ICT and the internet in organising
the supply and distribution chain. These include:

— discrete modules coterminous with sub-systems;
— standard interfaces;

— easy outsourcing of module production; and

— easy integration of modules in final assembly.

Thisimplies that a personal computer can be customised at relatively low cost
simply by re-specifying the combination of standard modules incorporated in the
final product. If the customer prefers a more powerful processor or hard disk drive,
or a CD-ROM instead of floppy disk drive, they can be readily substituted one for
another, each fitting into the same standard slot.
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In contrast, the auto industry model is built on the following technical
considerations:

— distributed systems (e.g. the power train);

— only afew stand-alone modules (like the “cockpit”);
— multiple components, many model-specific; and

— integral design.

This requires close co-ordination between the big assemblers (or OEMs
— Origina Equipment Manufacturers) and their magjor (tier-1) suppliers, who are
often involved in module and/or system design. On the other hand, it implies less
flexibility than with personal computers to configure the final product according to
customer preferences. The* bespoke” vehicleisstill too expensivefor the mass market.

Even within the automobile industry, contrasting models of supplier relations
may condition how auto companies make use of the internet. The models depend in
part on national industry characteristics, in part on enterprise culture and in part on
location within the vertical supply chain. In the spirit of Hirschman, Helper and
MacDuffie (2000) refer to these as the “exit model” and the “voice model”. The exit
model is characterised by relatively low switching costs between suppliers, leaving
them with weak bargaining power vis-a-vis a given OEM customer. The forward
auction, in which suppliers bid against one another to offer the most attractive price,
isassociated with thismodel. The voice model is characterised by intensiveinformation
exchange between supplier and customer, with a correspondingly higher cost of
switching suppliers. This gets manifested in long-term collaboration on joint vehicle
design. In the exit model, the internet becomes the site for conducting parts auctions;
in the voice model, it becomes the medium for intensive data interchange among
collaborators.

Once more, the question arises of where developing-country entrepreneurs fit
into the broader scheme of things. Between the personal computer industry and the
auto industry, there would seem to be greater opportunities for outsourcing in the
former, also greater opportunity for new entrants to produce standardised components
for world markets. This is the case with semiconductors, disk drives, terminals and
other PC components and peripherals. The quality requirements for participating in
such markets are daunting, however, especialy as suppliers to computer industry
leaders. Inthe auto industry, national and regional market requirements are sufficiently
varied (in terms of vehicle size, fuel-efficiency requirements, road conditions, etc.)
that maintaining a “local” presence can be important. While a few large developing
countries have strong domestic OEM and 1st tier supplier bases, in most countries
theseindustry segmentsare heavily dominated by large multinationals. Local suppliers
aremostly confined to tierstwo and below, i.e. precisely those segments of theindustry
where the “exit model” can be most readily applied. For them, the arrival of the
internet and on-line auctions poses the risk of diminished bargaining strength vis-a-vis
their customers and diminished profit margins.
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B2B2C

The union of B2B and B2C e-commerceis one of the most promising sources of
efficiency gains the internet can offer. By rationalising inventory control and supply-
chain management, the internet should permit better demand forecasting all aong the
chain, from final customer back to raw materials. In principle, this effect can be
measured by reference to the variation in inventory-to-sales ratios of firms along a
vertical supply chain.

E-commerce can, in theory, place greater power in the hands of consumers to
customise products and services according to their own preferences. The evidence on
internet prices vs. conventional market prices suggests that, rather than being solely or
even principally avehicle for price arbitrage, the internet is often used as a means of
better matching supply to demand. The “customer as designer” model may not be
equally well suited to al products and industries, but it is a tendency in many. The
feedback from the customer interface should be valuable all along the supply chain,
not only in inventory management as mentioned above but also in adapting to and
anticipating changes in consumer preferences, incorporating new design features,
planning more effective advertising and marketing campaigns, etc.

One of the principal challenges facing developing country export producers is
keeping abreast of major OECD market trends. This is especially relevant for
differentiated product markets such as textiles and clothing and footwear, but also for
those in which product innovation is very rapid, such as semiconductors, PCs and
other electronics. Having timely information on changing market conditionsand having
the R& D and/or design capacity to respond in a timely fashion to those changes are
clearly not the same thing. Still, presence in a given market presupposes a certain
technical capacity, one that the internet can help to enrich and update. Where the
internet can be especially useful, however, is in providing the rapid feedback from
customers visiting a B2C web site.

Alternative I nternet Pricing Models

There are two basic approaches to pricing of goods and services on the internet.
Thefirst is fixed pricing, the on-line equivalent of the supermarket checkout counter,
which iswhy it is appropriate for Amazon.com to provide a virtual shopping cart to
its on-line customers. The other is dynamic pricing, with real-time price setting either
through negotiation or an auction. The principal attraction of fixed pricing is for
small, individual, low-value transactions in which economies of scale on the supplier
side permit volume discounts on the buyer side. There may aso be some cost shifting
from the seller to the buyer, who must bear any search costs as well as the costs of
providing information needed to compl ete the transaction. Presumably the purchaser’s
willingness to absorb these costsis bounded by the alternative cost of buying the same
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product in a “bricks-and-mortar” shop. The main attraction of dynamic pricing isfor
high-value transactions where negotiation costs are a small share. The high market
liquidity in this case also permits a closer matching of demand and supply.

Instances of both pricing models can be found in devel oping countries, although
casual empiricism suggests that the dynamic pricing model is far more pervasive
across a broader range of markets than in OECD countries. The village market
epitomisesthis; few prices are fixed and almost any purchaseis the object of haggling
— although clearly both buyer and seller have reservation prices. If the internet is
indeed to become the marketplace of a “global village”, the pricing model even for
standardised products may need to move in the direction of adynamic one. Moreover,
in developing countries tight firm and household budget constraints normally mean
that purchases are made in small quantities on an as-needed basis, rather than in Costco
quantities to capture volume discounts. Given this fact, developing countries may
well pioneer micro-payment schemes for internet micro-purchases.

Terralncognita

Evenif we should succeed in navigating between the Scylla of techno-pessimism
and the Charybdis of unfounded optimism, researching the internet and e-commerce
in developing countries takes us to a vast terra incognita waiting to be explored. The
widespread use of the internet for e-commerce is a very recent phenomenon even in
the OECD area, with only afew yearsof historical dataonwhichto base any quantitative
analysis. Given thelow internet penetration rates and the low e-commerce turnover in
most of the developing world, quantitative analyses of the type performed thus far
mostly in the United States still lie some way in the future.

The internet is a global technology creating a global e-commerce marketplace.
Developing countries have differing capacities to respond to the challenges and
opportunities it presents. Public policy plays a role in the response, but mostly in
providing a suitable regulatory framework to encourage private investment, both in
the provision of the basic telecommunications infrastructure and in the operation of
internet-related businesses such as web portals and internet service providers. The
private sector hastaken theinitiative to deal in avirtual environment with many of the
problems encountered by conventional businesses (for example consumer protection),
plus new ones thrown up by the internet itself (e.g. security of transactions). Still,
supportive government legislation and regulation (e.g. on litigation of disputes,
recognition of electronic signatures, personal privacy) are needed to underpin private
initiatives. Co-operation is also required among countries to address jurisdictional
questions and potential conflictsin such areas as enforcement of contracts, tax liability
and privacy protection. Given its longstanding involvement in crafting guidelines on
various policy aspects of e-commerce for its Members, the OECD as an organisation
is in a favoured position to offer guidance to developing country governments on
issues of e-commerce readiness.
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In parallel with policy guidance, empirical research is needed on the ways in
which ICTs, including but not limited to theinternet, affect the competitive environment
in sectors where developing countries have traditionally enjoyed a comparative
advantage. Garment manufacturersin Bangladesh, coffee growersand tradersin Kenya,
auto components suppliers in Brazil — all need to know what the internet and
e-commerce will mean for them. Similarly, potential e-ntrepreneurs in developing
countries would benefit from knowing how the internet is changing various service
markets and what opportunities this may open for outsourcing to devel oping countries.

Notes

1.  The term e-commerce is used here to refer to all applications of electronic network
technology (notably the internet) to a firm’'s business operations, whether to deal
with customers, suppliers and other partners, or to organise internal management
functions (the latter application is sometimes referred to in the literature as
e-business).
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Chapter 4

The Prospects and Challenges of E-Business for the
South African Automotive Components Sector .
Preliminary Findings from Two Benchmarking Clubs

Sagren Moodley

I ntroduction

The South African automotive components industry currently finds itself under
threat from three directions. First, rapid and sweeping liberalisation of the national
trade policy regime! has increased international competition. Second, the domestic
market has become stagnant. Third, local sourcing by South African original equipment
manufacturers (OEMs) is eroding rapidly as they become increasingly integrated into
the global strategic operations of their parent companies. According to Barnes (2000b,
p. 70), “(U)ncompetitive firms with poor international linkages will disappear from
the (components) industry, but those firms that improve their competitiveness and
create appropriate linkages with international firms could benefit from burgeoning
export sales’. The industry thus urgently needs to reposition itself in global-scale
value chains in order to consolidate relationships with OEMs and facilitate exports.
Transnational companies (TNCs) control of international production and trade
networks makes it extremely difficult for domestic component firms to export
independently. Hence, the issue of connection to OEMsor to TNC 1st tier component
suppliers has become fundamentally important for long-term survival and growth.

From a development perspective, export growth prospects for the components
industry hingeincreasingly on leveraging information and communication technologies
(ICTs) to promote industrial upgrading within global-scale value chains. In the global
automotive industry, TNCs are moving quickly to integrate global supply chains
electronically. Most are setting up procurement and supply chain systems. The South
African componentsindustry will need urgently a capability to use the internet to take
part in these global production networks. In a few years time, its firms may find
themselvesbidding for businesswithin aglobal, internet-connected automotiveindustry.
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The industry’s need to enter export markets and compete with new entrants in
the domestic market has become critical to its long-term survival and growth.
Information flow is one critical mechanism through which firms could improve or
consolidate their positions within the value chain. Gaining accessto global-scale trade
networksiscrucial, and digitally connecting to advanced marketshas critical importance,
whether through complex sourcing relationships or the export of finished products.
The use of the internet to co-ordinate production through domestic and cross-border,
inter-firm networkswill likely have asignificant impact on theindustry’ scompetitiveness.

Theinternet’spotential to create seamless, collaborative supply networkshasrecently
come under academic scrutiny (Gereffi, 2000). Network-oriented |CTs, by compressing
space, time and knowledge, allow for unprecedented reach, speed and complexity in the
management of the automotive supply chain. Theoretically, the internet holds great
potential for revamping traditional supply chainsto improve dataflow and streamline
operations. The challengefor South African component firmsisto position themselves
within the evolving internet-connected global supply chainsin order to gain competitive
advantage and capture value. Drawing on evidence from 19 component firms in the
Eastern Cape (ECBC) and KwaZulu-Natal (KNBC) Benchmarking Clubs, this paper
explores the uptake, potential and challenges of e-business for the sector.

The paper aims to provide a preliminary analytical foundation to help focus the
policy debate. Section two, asynopsisof thekey challengesfacing theindustry, stresses
the importance for survival of an outward orientation, global connectedness to
transnational production and trade networks, the generation of export volumes and
industrial upgrading. Section threeintroducesthe two benchmarking clubs, the research
population for the study. It provides an overview of the clubs and flags some of the
members supply-chain problems, which give scope for e-business to streamline the
supply chain and reduce information-related uncertainties. Section four presents a
conceptual definition of e-business and discussesitsimportance for the sector. Section
five speculateson theinternet’slikely impact on the componentsvalue chain, especially
for supply-chain management. E-businessisstill in an early stage of development and
the current research baseis quite thin. With the theoretical foundation for the empirical
research thus established, section six reviews the empirical findings from a survey of
the 19 firms in the two benchmarking clubs. Section seven concludes the study.

The South African Automotive Components Sector: An Overview

Except for the German-owned OEMs and their global |ead-source component
suppliers, the South African automotiveindustry generally hasweak global networking
links. The inward orientation of its components sector reflects a history of state
protectionism and import-substitution industrialisation (ISl) during the apartheid era
(Joffe et al., 1995). Trade isolation, disinvestment and economic sanctions during the
1980s and early 1990s reinforced thisinward focus. Nationally based producers were
long insulated from the cut and thrust of international competition. Sincethetransition
period (post-1994), however, the twin pressures of globalisation and rapid trade-policy
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liberalisation have substantially altered the industry’s landscape. In September 1995,
the government launched a Motor Industry Development Programme (MIDP) to
promote greater integration of the domestic automotive assembly and component
industries into the global automotive market. It aimed primarily to improve the
international competitiveness of the sector and to expand it, especially through exports.

The industry involves multiple players in logistically complex supply chains. It
can best be described asa*” producer-driven” supply chainwith multi-layered production
systemsorganised hierarchically intotiers(i.e. OEMsand 1st, 2nd and 3rd tier component
suppliers) (Gereffi, 1999). Figure 4.1 clearly shows that except for a few independent
aftermarket suppliers, seven OEMs largely control the industry, namely Toyota SA,
Volkswagen SA, BMW SA, Mercedes Benz SA, Samcor, Automakers and Delta. The
domestic aftermarket currently provides enough scope and volume to sustain a number
of independent component manufacturers of relatively stable-technology products such
asair filtersand batteries. Relationshipswithin and between the automotive value chains
tend to be fixed, linear and clearly demarcated. Enormous potential exists, therefore,
to create an environment of more direct, cost efficient and interactive relationships.

Figure 4.1. South African Automotive Value Chains: A Schematic Overview
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The South African automotive industry is the 18th largest in the world but
accountsfor lessthan 1 per cent of the world market. It employs about 82 000 people
and accounts for 6.4 per cent of manufacturing GDP (Barnes, 2000b). About
180 component firms primarily supply the industry, with another 200 secondary
suppliers (Barnes and Kaplinsky, 2000a). The components sector is being forced to
adjust to fundamental changes taking place in the assembly industry. Locally owned
and controlled domestic assemblers are re-incorporating under global ownership, and
the OEMsareintegrating increasingly into their parent companies’ global manufacturing
operations (Barnesand Kaplinsky, 2000a)?. Toyota SA and the DeltaM otor Corporation,
the two exceptions, still have majority local ownership and are still largely inwardly
focused®.

Vehicle and component manufacturers are becoming increasingly dependent on
exports. In 1999, vehicles, partsand accessories comprised 6.5 per cent of total exports;
this category did not even feature in 1990 (Finance Week, 27 October 2000). The
liberalised trading environment has effectively set the domestic OEMsfree from local
purchasing requirements, and they now operate under a more or less duty-free tariff
structure. The net effect has been a recent trend for domestic OEMs to import
components previously sourced domestically (Barnesand Kaplinsky, 2000b). Survival
of the components industry will depend to a large extent on finding a space in
increasingly international production networks, largely controlled by TNCs. Thus,
greater connectivity of domestic firms to TNC component firms, which effectively
control design, marketing and technology for high value-added products, is critical
(Barnes and Kaplinsky, 2000a,b; Barnes, 2000a,b).

The Benchmarking Clubs

The Eastern Cape (ECBC) and KwaZulu-Natal (KZBC) Benchmarking Clubs
have astheir prime objective the continuousimprovement of their members' operational
competitiveness through the generation of comparative domestic and international
benchmarks. They are effectively joint partnerships between the Department of Trade
and Industry through the Sector Partnership Fund and local automotive component
firms. Club members seek to improvetheir competitivenessthrough alearning network.
Figure 4.2 provides an indication of how important the component manufacturers are
as a source of employment in both KZN and the Eastern Cape. It shows the average
employment figures for 13 of the 19 club members’. Average employment peaked in
1996 (at 455 for the Eastern Cape and 263.5 for KZN), then steadily declined to lows
of 216.04 in KZN and 335.0 for the Eastern Cape in 1999. Figure 4.3 shows average
turnover figures and hints at the potential contribution that the clubs make to the
regional and national economies®. Average ECBC turnover peaked in 1997 (at
R 99 737 000), and deteriorated steadily thereafter. By contrast, average KZNBC
turnover improved continuously from 1996 (R 47 345 922) to 1999 (R 60 779 499).
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Figure 4.2. Average Number of Employees
(Component Manufacturers)
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Figure 4.3. Average Turnover
(Component Manufacturers)
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Inventory-level measurements provide arough proxy for the level of integration
in the supply chain. Figures 4.4-4.7 compare the inventory performance of firms
belonging to the two clubs with their international counterparts, to present an outline
of the variance in inventory performance. The comparison is based on close
benchmarking of like-for-like component manufacturers. The key inventory control
measures considered are total inventory (Figure 4.4), raw materials inventory
(Figure 4.5), work in progress (Figure 4.6) and finished goods inventory (Figure 4.7).
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Figure 4.4 clearly shows that while improvements in the number of days of
total inventory have been significant, the general performance of club membersremains
well below that required for international competitiveness. Moreover, while raw
materials (Figure 4.5) and work in progress (Figure 4.6) inventories have on average
improved significantly, finished-goods holdings (Figure 4.7) have significantly
deteriorated at many firms. In most cases, however, this reflects increased export
growth rather than actual inventory deterioration; many club members need increased
finished-goods stock to meet monthly or biweekly shipping schedules to foreign
customers. Nonetheless, the figures clearly show that club members have a supply-
chain management (SCM) problem, in that they lag behind their international
counterpartsin inventory performance®. Inventory, excess capacity and stock-outs are
the key consequences of information-related uncertaintiesin the val ue chain. E-business,
in theory, offers club members the possibility of closer synchronisation of the supply
chain. They can reduce inventory and shorten cycle times as firms jointly manage
inventories across the supply chain, forecast salestogether and plan collaboratively to
keep levels of component and completed product inventory down to a bare minimum.

Figure 4.4. Number of Days of Total I nventory:
Club Membersvs. International Counterparts
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Figure 4.5. Raw Material Inventories:
Club Membersvs. International Counterparts

Source: |RP Benchmarking Data.

73

457 Club members (n=12)
404 e -
________ 39.44 3959 ..
3B
34.49
4 e
2561 8116 el
2 257 B8 _ - mTmm - 232 26.94
s 0 TT=———___ 20.76
20 — == __ 1807
International firms (n=12) '
15+
10+
5 -
0 1995 ' 1996 ' 1997 ' 1998 ' 1999 '
Source: |RP Benchmarking Data.
Figure 4.6. Work in Progress. Club Membersvs. International Counterparts
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Figure 4.7. Finished Goods I nventory:
Club Membersvs. International Counterparts
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E-Business: Towards a Definition

Pervasive ICT use, deregulation, the opening of markets and global trade
expansion drive economic globalisation (Cohen et al., 2000; Dicken, 1998). ICTs
now form an integral part of its accelerated pace, linking nations into complex webs
of transnational exchanges (Castells, 1996; Gereffi, 2000)”. The internet is becoming
a key enabler of the global, digitally networked economy, with economic progress
becoming increasingly knowledge-driven, and information and knowledge becoming
primary wealth-creating assets (Castells, 1996; Evans and Wurster, 2000; Fine, 1998).
Although the internet’s precursor appeared in the late 1960s, e-businessis primarily a
product of six significant transformations in the global economy:

— the globalisation of markets;
— the shift towards an economy based on knowledge and information;
— the growing prominence of ICTs in the economy;

— innovations in business organisation and practice (just-in-time production, total
quality management, knowledge management, etc.);

— theliberalisation of the telecommunications sector, primarily in OECD countries,

— technological innovations such as email, the world wide web, internet browsers
and the expansion in the volume and capacity of communication networks (viz.
optic fibre, digital subscriber line technologies and satellites).

Theterm “e-business’ has no widely accepted definition. In avery broad sense,
it means doing business over theinternet. This paper defines e-business as any form of
commercial or administrative transaction or information exchange that takes place
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via an internet-based, computer-mediated network. E-business thus entails the
application of the internet to the complete value chain of business processes. It places
a premium on openness, transparency and trust. The internet offers a wide spectrum
of potential commercial activities and information exchange (Figure 4.8). The paper
focuses exclusively on business-to-business (B2B) internet interactions (the shaded
block in Figure 4.8), for two main reasons. First, the concern is primarily with the
potential of the internet for enhancing inter-firm supply-chain management, and,
second, because current trendsindicate that B2B e-commercewill far outstrip business-
to-consumer (B2C) e-commerce (Intelligence, “Business in the Internet Age”,
May 2000). One reason for the exponential growth anticipated in B2B e-commercein
the automotive industry is the expected migration of supply-chain management from
relatively expensive, proprietary (i.e. closed) electronic datainterchange (EDI) networks
to the open network communication system of the internet.

Figure 4.8. E-Business M atrix

Government Business Consumer Employee
Government G2G G2B G2C G2E
Business B2G B2B B2C B2E
Consumer C2G Cc2B ca2c C2E
Employee E2G E2B E2C E2E

B2B e-commerce refers to procurement, logistics and administrative processes
occurring between firms. Companies use the internet to integrate the value-added
chain, which can extend from the supplier of raw materials to the final consumer.
Inter-business e-commerce can be divided into two categories: open, marketplace-
based trade and direct trade between business partners. The former occursin various
internet-based auctions or exchange sites (e.g. Covisint), while the latter occurs either
through afirm’sweb site with an on-line purchasing function or an EDI-type network.
Some argue that B2B e-commerce will likely spread globally and grow rapidly
primarily because of its potential for: i) controlling business costs (associated with
inventories, sales, procurement and distribution); ii) connecting to markets through
greater geographical reach; iii) value creation; iv) productivity and systemic efficiency
gainsinthevalue chain; andv) advanced supply-chain management (Cohen et al., 2000;
IBM, 2000). It appears, therefore, that the South African automotive components
industry could, in theory, benefit substantially from adopting e-business.
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Potential Impact of E-Business on the Automotive Component Value Chain:
Theoretical Evidence

In the simple, physical value chain, the flow of goods is linear. The traditional
value chain is a series of arms-length, value-adding links from raw materials to end
customers. It consists of a sequence of activities with clearly demarcated points of
input and output. This value-chain model (Figure 4.9) deals with information as a
support to the value-adding process and not as a source of value itself. Contrast this
with the internet-enabled value chain (Figure 4.10) where the value-adding steps are
performed through and with information. The internet-enabled virtual value chain is
non-linear (Figures 4.10 and 4.11). Rayport and Sviokla (1994, 1995) argue that
firms compete in both the physical world of goods (the marketplace) and the virtual
world of information (the marketspace). The virtual value chain consists of “amatrix
of potential inputs and outputs that can be accessed and distributed through a wide
variety of channels’ (Rayport and Sviokla, 1995, p. 83). Information can be captured
inreal time at all stages of the chain, analysed electronically to improve performance
at each stage and co-ordinated across the chain. In a completely networked value
chain, the internet connects every node (i.e. the “pull” system becomes operational)
(Figure 4.10). Materials are pulled through the supply chain ultimately by customer
request. The logic implies that firms should hold minimum inventory and make just
what is needed when it is asked for and not before.

Figure 4.9. A Simple Physical Value Chain
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Figure 4.10. A Virtual CorporateValue Chain
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Characteristics of the Intra-Organisational Information System:
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A corporate portal: a centralised home page with links to various departments and services.
Includes corporate procedures, rules and regulations; as well as corporate news, views and vision.

The home page is used as the entrance to a network designed to pull al the old “legacy” computer
systems together.

Seamless information flows through tightly integrated ICT links, which promote connectivity
and collaboration within the enterprise (B2E), including remote employees.

|CT-enabled internal and external processes to improve efficiency and effectiveness
within the company.

—> Streamlined internal communications and business processes. The intranet affects the way

U

U

Uy

managers communicate with staff, and staff with each other.

An information-integrated channel: a high level of overlap and inter-dependency
between front-office and back-office systems.

Theintranet provides away to build a corporate culture to bind employees together.
Changes in the organisation of work toward flatter hierarchies, the decentralisation of
decision making and semi-autonomous project-based teams. The intranet enhances team
building and encourages (within the company) the emergence of horizontal communities
bound together by a common function or interest.

Theintranet is aquick way to help employees come to terms with changing business
methods and terms of competition.

Knowledge management: involves efficiently connecting employees who know with employees
who need to know and converting personal knowledge into organisational knowledge. The
intranet provides theideal platform for pooling the creativity, skills and knowledge of aworkforce.
Running online training programmes for employees.

Focus is on getting information to key decision makers.
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Figure 4.11. An Integrated Value Chain
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Gereffi (2000, p. 2) argues that “The new digital era of globalization is
characterized by an explosion in connectivity that is melting the informationa glue
that holds corporate value chains and global value chains together”. With virtual
integration, the links no longer stand alone. Instead, strategic, information-defined
inter-relationships proliferate between the various players in the value chain
(Figure 4.12). Cross-enterprise virtual integration blursthe traditional boundaries and
roles of the players in the value chain. The linkages between firms tend to become
more fluid, interactive, pervasive, customised, spontaneous and potentially mutually
beneficial. Further, the digital links enable the firm to become more flexible and
responsive to change. The virtual value chain is an integrated system (Figure 4.11)
rather than “a set of discrete though related activities” (Figure 4.9) (Rayport and
Sviokla, 1995, p. 78). Firms use the internet to integrate the value-added chain, which
can extend from the supplier of raw materials to the final consumer (Figure 4.11).

Figure 4.11 illustrates how an integrated internet-based system enables afirm to
visualise its value chain from end to end, as an integrated whole. The firm can add
real value by focusing on what it does best and then collaborating with other firms
involved in the overall supply chain. The internet facilitates collaboration both within
and between firms by dynamically sharing information in real time (Figure 4.12).
Figure 4.11 also shows how the internet enables the networked or virtual organisation
to connect, dynamically and inreal time, the supply and demand sides of the company.
Companies use intranets to link their employees, providing them with a new
communication platform and a new way to access up-to-date information relevant to
them. The next step would be an extranet, to give suppliers and customers access to
real-time and relevant information by linking into an enterprise’s internet system.
Thismakesit easier for the company and its constellation of suppliers, customers and
partners to work together more effectively (Figure 4.12).
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Figure 4.12. E-Business-Enabled Extended Enterprise
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The firm focuses on its distinctive capabilities, then forms strategic alliances
with others in the value chain. Increased dependence upon suppliers thus becomes a
requirement and has a major impact on the buyer-supplier relationship. In the global
automotive industry, this relationship, traditionally arm’s-length and adversarid, is
now moving towards closer collaboration as a defence against the complexity and
uncertainty of markets (Humphrey, 1999).

The internet holds great promise for the South African automotive components
sector inthreekey areas: i) increasing the efficiency of internal processes (Figure 4.10);
i) streamlining inter-firm linkages (systemic efficiencies); and iii) connecting to markets
(Figure 4.12). Dell Computer’s internet-enabled build-to-order business model, for
example, illustratesthe power of afully integrated internet-based assembler production
system (www.dell.com; Magretta, 1998). Apart from improving intra-firm and inter-
firm process efficiencies, the internet can also play a key role in facilitating supply
chain learning and innovation. B2B internet-based collaborative interaction and real -
time communication are likely to sharpen the competitive edge of the participating
firms, reduce information asymmetries and improve the quality of information
embodied in business relationships.

There are also risks associated with e-business, i.e. cost cutting, price-based
supplier relationships and competitive switching. Electronic links theoretically make
it easier for buyers to begin and end supplier relationships. Component suppliers will
lose the protection afforded by familiar inter-firm relationships and their customers
incomplete information about alternative supply sources. The pursuit of short-term
price advantages and the concomitant “factory hopping” and “ competitive switching”
on the part of assemblers and 1st tier component manufacturersis, of course, at odds
with upgrading the positioning of South African component manufacturers in local
and global value chains. Therefore, building trust, loyalty and reciprocity to reduce
the threat of opportunism and makeit difficult to break long-term network relationships
is important.

Empirical Evidence

Several key findings emerged from the survey of 19 South African component
manufacturers. Table 4.1 shows that all club members have accessto the Internet, but
only 63.2 per cent have web sites. Connection with the internet, however, does not
mean that its use is extensive. Nonetheless, club members claimed to be using it for a
wide variety of purposes. They are only just beginning to do so for supply-chain
management. Current useis most extensivefor intra-firm and inter-firm communication
and for marketing, rather than for inter-business transactions. Respondents cited
inadequate | CT systemsintegration and alack of standardsfor sharing B2B e-commerce
data as the main barriers to fully-fledged e-business.
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Table 4.1. Uptake of E-Business

(19 respondents)
E- Business Technology:
Internet 100.0 per cent
EDI 73.7 per cent
Website 63.2 per cent
Theinternet is used mainly for:
Communication Sdles
Order Processing Marketing
Production Procurement
Engineering/Technical applications Services and support
Inventory management Management of distribution channels
Logistics Research

The researchers conducted an internet survey of club members web sites, the
results of which show that they are invariably not much more than front ends, on-line
catalogues with orders being e-mailed, faxed and/or taken over the telephone.
Customers cannot use them to check, for example, on service call status, order shipping
status and delivery information. Four firms use their sites to take orders and deliver
products but have not added capabilities such as customisation or interactivity to
distinguish the servicefrom other types of direct selling. Thisdoesnot really constitute
e-commerce because the firms have not developed fully transactional internet sales
channels. Apparently, too much emphasis goes on establishing aweb presence and too
little on ensuring that the ICT infrastructure can support on-line procurement, trading,
marketing and sales. Most club membersare at the stage of basic on-line* brochureware”.
The web sites have static information, with minimal ability for interaction beyond
e-mail, company background and, in a few cases, placing orders.

A substantial 73.7 per cent of club members have an EDI system in place. EDI
entails considerable investment in dedicated software and proprietary networks. For
effective inter-firm communications, buyers and suppliers need matching software
and hardware, acommon language for communications, astandard layout for documents
and a common communication network. A major limitation is the one-to-one nature
of EDI transactions. Therefore EDI isnot suitable for companies engaged in occasional
(or ad hoc) purchases, or even regular low-volume business — exactly the kind of
business that SMEs do. EDI’s major drawback isthat it is uneconomical to link small
suppliersinto the system. Its cost and supply-chain management advantages create a
tendency for large companies to purchase from suppliers with existing, compatible
EDI links.

These forces tend to narrow and concentrate supply chains within a quasi-co-
operative framework, which could, in principle, limit the scope of a firm's sourcing
options. Nevertheless, companies with experience using EDI will probably make the
transition to internet-based e-business to streamline the supply chain faster than
companies with no such experience. In this sense, B2B e-commerce viatheinternet is

81



an extension of the existing EDI network. In contrast to the private interactions of the
EDI structure, the new virtual, open marketplace will likely increase competition
among suppliers and push down purchasing prices.

Box 4.1 indicates the key drivers of e-business in the South African automotive
component sector, as identified by the club members themselves. Box 4.2 lists what
club members perceiveto bethe major benefits of theinternet. Club members apparently
are, by and large, quite positive about the need for e-business, especially regarding
the strong forces promoting its rapid uptake (Box 4.1) and the expected benefits of
internet use (Box 4.2). Table 4.2 reveal sthat internet-enabl ed supply-chain management
isvery much in its infancy in the benchmarking clubs. This sluggishness reflects the
caution with which enterprises view an ICT tool that is still developing. Many club
members feel that a misplaced step into the B2B space will result in more than theloss
of substantial investment; they fear that they are also “ betting the firm” on the move.

Box 4.1. Key E-Business Driversin the ECBC & KZNBC

Globalisation

Trade liberdisation

Customer requirements

Closer integration with customers & suppliers
Increased competitiveness

Connectivity

Agility/business flexibility

Joint ventures

Market expansion

Customer retention

Improved efficiencies

Cost control

Customer & supplier information exchange
Acceerated speed to market

The need to streamline business processes
Spread of the internet

NN N N N N N R NN NN

Box 4.2. Benefits of the I nternet According to the ECBC & KZNBC

Reduces the cost of information

Improves inventory management

Greater geographical reach: increases domestic and
international market access

Gives the firm a competitive edge

Reduces transaction costs

Shortens order-ship-bill cycles

Speed combined with flexibility

NENENEENENEN
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Table 4.2. Internet-Enabled Supply Chain Management

(19 Respondents)
Percentage of Respondents
Replying “Yes”

Use of theinternet for SCM 31.6
Do your suppliers have access to real-time information on your company’s sales 105
and stock levels?
Do your customers have access to real-time information on your company’s stock 31.6
levels?
Are your firm's internal operations electronically integrated with those of your 211
customers?
Are your firm's interna operations electronically linked with those of your 15.8
suppliers?
Does your company have the e-business capacity to access your suppliers

Production capacity? 211

Available inventory? 211

Lead times? 211

Delivery flexibility? 211
Areyour front-office and back-office systems electronically integrated? 316
Does your company require suppliers to make use of e-business technologies? 26.3
Does your company have a supply-chain development programme? 0.0
Does your company use e-business technology for B2B procurement? 789
Does your company use e-business technology for B2B sales? 474

Integrating functions across businesses, such as workflow arrangements in a
supply chain, is predicated on working, integrated internal systems. Table 4.2 reveals
that many component manufacturers do not have fully automated and integrated back-
office and front-office systems. The sector faces amajor challenge to converge legacy
ICT systems with the internet. The supply-chain efficiencies promised by the internet
depend on full internet-based integration of the value chain, to offer a broad range of
collaboration and integration between trading partners. Reaching this ideal will be
expensive and require industry-wide co-operation not generally prevailing in the
industry today. Component suppliers embarking on fully internet-enabled systems at
this early stage in the development of e-business might find the return on investment
quite low. The benefits might not justify the costs in the short term. Yet as more
suppliers and customers use the internet to web-enable their front-office and back-
office systems (internal functionality — Figure 4.10), and to connect with their trading
partners (collaboration functionality — Figure 4.12), the benefits of B2B e-commerce
will likely become more pronounced. E-business must be placed in arelative context.
How fast is adoption compared to competitors? A B2B uptake rate lower than that of
competitors may result in declining value added and market share. Until sufficient
numbers of their main domestic and foreign customers and suppliers participate in e-
business initiatives, individua firms have little incentive to develop a web-based
customer and supplier interface and engage in e-business themselves.
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Unlike the TNC 1st tier suppliers, domestic ones do not take responsibility for
upgrading and co-ordinating their own supply chains. In hissurvey of 46 South African
component suppliers, Barnes (1998) found very little supply-chain development activity
from 1st tier suppliers down to the 2nd and 3rd tiers. Moreover, Barnes and Kaplinsky
(2000a) describe the supply-chain upgrading activities of the South African OEMs as
“modest”. Thismeansthat possibilitiesfor upgrading the ICT capabilities of component
suppliers, especially lower-tier firms, remain very limited. Thisislikely to constrain
the widespread diffusion of e-business in the components sector.

Theissue of on-line B2B trading exchanges has recently received agreat deal of
attention in the automotive industry; especially with the launch of Covisint, the giant
Detroit-based global virtual marketplacefor procuring car components, supplies, services
and information®. Only 36.8 per cent of club members are currently part of an on-line
B2B trading hub (Table 4.3), but note that actual trade via the hubs has thus far been
very limited. Nonetheless, club members listed a number of benefits likely to emerge
from these networks. They also recognised a number of possible risks and stressed
three main conditions for a trading hub to be successful: openness and transparency,
trust and loyalty, and a critical mass of value-chain participants.

Table 4.3. Internet-Based B2B Trading Hubs
(19 respondents)

D Is Y our company linked to an Internet-based B2B trading exchange?
Yes 36.8 per cent
No 63.2 per cent

D What are the benefits of the B2B trading exchange?

Set standards

Cut costs

Speed: Internet-based transactions are instantaneous, interactive and rich

Supply chain efficiency: enables direct interaction between manufacturers and suppliers,
eliminating the need for intermediaries. Thisislikely to reduce procurement costs

Market transparency: by being brought into one open platform, suppliers will be able to bid for
contracts they may not previously have known about

Improves operating efficiencies

Economies of scale: the system should enable buyers with similar requirements to link
together to order large quantities of inputs jointly, creating economies in production that will
be reflected in lower purchasing prices

ASENENENEN
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D What are the disadvantages of the B2B trading exchange?

v" Rationalisation of the supplier base

v" Potentid oligopolistic control and manipulation by transnational assemblers and TNC 1° tier
component suppliers

v" Privacy concerns

v" Pressure on prices

v" Threat to established partnerships, relationships & dliances

D What are the main conditions for a successful B2B trading hub?

v' Openness & transparency
v Trust & loyalty
v" A critical mass of participating firms
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Box 4.3. Barriersto the Adoption of E-Business (ECBC & KZNBC)

Low use of e-business by customers & suppliers

More pressing corporate priorities

Security concerns

Lack of standards

Senior executives who do not support e-business

Uncertainty over the returns which e-business will deliver
Lack of e-business skills

A lack of clear understanding of the potentia of the Internet on
the part of top management

ANENENENENENENEN

E-business is not yet a strategic imperative in the South African automotive
components sector. Most firms in the industry cannot support e-business ventures
because they do not have the integrated customer and supplier ICT interfacesin place
(Table 4.2). Box 4.3 lists the barriers to the adoption of e-business that club members
have identified. The author believes that the primary impediments are:

— the arm’s-length and adversarial nature of current relationships between value-
chain participants, both vertically and horizontally;

— the overwhelmingly cost-driven rather than knowledge-driven nature of the
automotive value chain;

— apervasive “wait and see” mindset among club members; and

— evolutionary path dependencies that have locked firmsinto an insular, inwardly
oriented way of thinking. This manifests itself in firms' reluctance to bring
their customers, suppliers and business partnersinside the “ corporate machine”.

What is needed therefore is a new strategic direction in the industry, which is
likely to entail a sea change in business mindsets. The progression of component
firms to higher levels of e-business capabilities will likely be slow and incremental.
Two critical success factors in e-business centre on the networking of internal and
external business interactions. Component suppliers will need to seize and rapidly
exploit themin order to be globally competitive. First, strengthening the bonds between
an enterprise and its val ue chain through an internet-based system isimportant. Second,
firmsneed to focus on their intra-organisational connectivity in order to tie transactional
flows together within the organisation. Currently, most of the component firms still
focus primarily on a functional orientation (Level 1 in Table 4.4) or on operational
efficiency in the enterprise (Level 2). None of the firms uses e-business to increase
the organisation’s effectiveness outside the enterprise by linking across the internet
with suppliers and customers to create virtual supply chains (Level 3).
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Table 4.4. Levels of E-Business | ntegration

Levels 1 2 3

Sphere Functiona orientation Integrating across Cross-enterprise involvement
functiona departments

Rationale  Departmental focus, Integrated business A virtual ecosystem that connects

for example: EDI —  activitiesvia employees, suppliers and customers by
purchasing & sales internet/intranet extending existing EDI. The extranet aims
department; individual applications. to: build trust and increase customers
departments satisfaction; increase coll aboration and
developing specific knowledge sharing between customers and
Internet applications, suppliers; and maximise synergies to lower
e.g. amarketing cogts, improve efficiencies and increase
website. quality.

Levers Technologica Business processes Cultivating knowledge workers, developing
infrastructure and (process efficiencies  and exploiting intellectual capital to create
software applications  within the firm) opportunities; and building rel ationships

Conclusion

The critical mass needed to reap positive network externalitiesis not yet present
in the South African automotive components sector. It requires leadership by several
of the powerful OEMs and the large 1st tier suppliers to define e-business standards
for all value-chain participants and create incentives that attract more companies. The
catalytic rolethat early adopters can play isalso critical. Thefollowing four additional
factors will potentially lead to quicker adoption of e-business in the sector:

— adefensive reaction to competitors engaging in e-business;

—  pressure by OEMs and 1st tier suppliers on all of their suppliers to link into
their e-business systems as a condition of trade;

— on-linetrading portalsachieve acritical mass of members and become established
as trading platforms of choice; and

— thecost-reduction and val ue creation potential s of theinternet beginto berealised
in practice.

The components sector critically needs an outward orientation to generate the
economies of scale and scope required for global competitiveness. Significant and
sustainable growth of the South African automotive industry is contingent upon its
ability to compete in a global operating environment. Moreover, as TNCs integrate
the internet into their cross-border business operations, South African firms run the
risk of exclusion from global value chainsif they cannot establish electronic ties with
the major players. The policy challenge for the components sector, therefore, is how
to use the internet to:
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— leverage, consolidate and deepen its links with the global economy;

— access global internet-based trading portals;

— take advantage of the potentials of globalisation; and

— exploit the systemic and productivity-enhancing possibilitiesinherent in e-business.

E-business might well become an order-qualifying criterion for producers as a
prior condition for participating in global markets. It could be seen as an advantage
when competing for global supply contracts, and an e-business capability will likely
become influential in determining export success. E-business is still at a very early
stage in its development. The notion that internet application may lead to a sustained
higher level of economic efficiency, still very much at the level of theory, will need
rigorous exploration in practice. Achieving such efficiency gains depends on anumber
of factors, including accessto e-business systems and the needed skills, firms” willingness
to open their internal systems to suppliers and customers and, more generally, firms
evolutionary path dependencies. By not making the transition to internet-based business,
component firms may be placing themselves at risk of becoming less competitive in
the globally interconnected market, impacting on both their current market positions
and long-term viability. If this were to happen, it would have adverse development
implications for the country, such as job losses, a decline in revenue growth and an
eroded export base.

The pressure on automotive component firmsto reorganise to tap the advantages
of e-businessiscurrently not high. Thisislikely to change soon, as e-business becomes
apowerful competitivetool for component suppliersto maintain what Sturgeon (2000)
calls “geographic agility” and “output agility”. The internet holds great potential for
integrating the backward and forward linkages in the automotive components value
chain, and digitally connecting all phases of the value chain from raw material supply
to design, production, marketing, distribution, consumption and finally recycling
(Figures 4.10 and 4.11). Hence, e-business could play an important rolein facilitating
network-based, dynamic learning and innovation curves in the value chain and
improving the ability of automotive component firms to move to more profitable,
knowledge-intensive, higher value-added economic niches in international trade
networks. Industrial upgrading could take place through harnessing and exploiting
the information flows and learning potential associated with internet-based buyer-
supplier links. Thus, the internet-connected digital network could, at least in theory,
be used to create a new source of competitive advantage for the sector in export-
oriented development. All these benefits are still only potentials. They must be sought
for and released.

Automotive component firms will have to weigh the importance of protecting
existing relationships, which account for most of their current revenue, against the
advantages of establishing future strategic positions and revenue streams through e-
business. Internet impact can be fully examined only as a long-term phenomenon.
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Initial assessments, especially at such an early stage of e-business development, are at
best inconclusive. A need exists for long-term analytical studies by independent
researchers.

OEM s developing long-term obligations and investing in their suppliers ICT
capabilitiesare critical for crafting a knowledge-intensive value-chain upgrading path
for automotive component manufacturers in South Africa (Sako, 1992). OEMs need
urgently to adopt a conscious policy of building stable, long-term relationships with
their suppliers based on the transfer of complex information across the inter-firm
link. Stronger inter-firm “informational” and “ knowledge-based” relationships between
OEMsand their suppliersare essential for component suppliers upgrading into quality-
driven market segments which offer high returns. The upgrading challenge appears to
be tightly bound with the e-business challenge of creating dynamic, high performance
networking between buyers and suppliers to cope with the “new competition”
(Best, 1990; Porter, 1990).

Theideal situation occurswhen acompany’sinternet-based infrastructure supports
all aspects of the extended electronic enterprise, enabling the firm to inter-operate and
collaborate with any number of business partners (Figure 4.12). In South Africa,
fully internet-enabled supply chain models are along way off. There is no blueprint
or silver bullet that firms can use to be ready for e-business. They need to go beyond
the traditional view of just looking at their own corporate capabilities and understand
that their growth and profitability will increase by managing and improving the end-
to-end process that delivers products to customers. The internet is not in itself a
panacea or a quick-fix solution for all supply-chain difficulties. Theideaisto use the
technology’s reach and ubiquity to enable firms to get closer to their employees,
customers, suppliers and business partners.

E-business capahilities will not, by themselves, automatically lead to greater
domestic and export sales volumes for South African component manufacturers. The
future of the domestic automotive components industry also depends heavily on
achieving international competitiveness through revitalising internal performance
capabilitiesin conformity with world-class manufacturing principles. Nevertheless, a
failure by domestic component manufacturers to adopt e-business will undermine
their ability to survive the onslaught of global competition and further squeeze them
into the low value-added manufacturing segment of the automotive value chains,
where the barriers to entry are low and price-based competition is most intense.
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Notes

At a rate much faster than that required by WTO regulations.

This is especially true of the German OEMs, i.e. BMW, Mercedes Benz and
Volkswagen.

Toyota SA is 72.2 per cent locally owned, and the remaining 27.8 per cent is owned
by the Toyota Motor Corporation of Japan. Delta, on the other hand, is 51 per cent
locally owned, and 49 per cent is owned by General Motors (Barnes and
Kaplinsky, 2000a).

Twelve KZN club members and seven Eastern Cape club members.

Recall that the data do not include six component manufacturers. Some club members
regard turnover figures as private. Hence, the missing cases.

SCM examines how information can be used to change how and when products are
moved to increase efficiency. Companies use SCM to link sales, marketing,
distribution, manufacturing processes, and customers, suppliers and business partners
together for a more unified approach to the market. The establishment of these links
means that firms are able to build relationships with customers, suppliers and carriers
more effectively to reduce operating costs, improve customer service and expand
into new markets.

Castells (1996), for instance, writes about a globalised and networked “informational”
capitalism.

Covisint has been developed by General Motors, Ford and DaimlerChrysler, and has
recently been joined by Renault-Nissan (www.covisint.com).
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Chapter 5

L ocal Entrepreneurship in the Era of E-business:
Early Evidence from the I ndian Automabile Industry

Andrea Goldstein*

I ntroduction

Few statements are as often heard in management circles as“ Supply chainsface
fundamental change because of electronic commerce” (Cohen and Agrawal, 2000).
The integration of mass production and mass distribution late in the 19th century
heralded the era of the giant corporation run by professional managers. The upcoming
second supply-chain revolution, structured around web-based exchanges and hubs,
interactive trading and advanced optimisation mechanisms, and matching algorithms
to link customers with suppliers for individual transactions, will have profound
implications for corporate organisation and industry structure. Thanks to open
architecture, supply chains will become trading communities (supply webs) where
rich amounts of information can be shared easily and inexpensively (Box 5.1)%.

Completed on-line transactions are just the tip of the trade iceberg. Lessvisible
but not necessarily lessimportant are the efficiency gainsfrom using internet technol ogy
asan enabler to optimise common business processesin thewholevalue chain, including
product development, procurement and supply-chain management. Potential
productivity gains expected from business-to-business (B2B) electronic commerce
include cost efficiencies from automation of transactions, the probable advantages of
new market intermediaries, consolidation of demand and supply through organised
exchanges and changes in the extent of vertical integration of firms (Lucking-Reiley
and Spulber, 2001).

* The author thanks Fiat Auto, Fiat Group, Fiat India, and their executives for kind
assistance and co-operation and Anthony D’ Costa, Mahrukh Doctor, John Humphrey and
seminar participants at the International Conference on “E-commerce for Development:
Reviewing Early Experiences, Comparing New Ideas’, the OECD Development Centre
and IE-UFRJ for precious comments and suggestions on an earlier draft.
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Box 5.1. Supply Chains and Electronic Commerce

Products reach customers through chains of retailers, distributors, wholesalers,
manufacturers and component suppliers. Supply-chain management is intended to
accelerate the flow of goods, information and capital in both directions along the
chain’s entire length and to help companies monitor that flow. This includes sourcing
and procurement, production scheduling, order processing, inventory management,
transportation, warehousing and customer service. Importantly, it also embodies the
information systems necessary to monitor all of these activities. Successful supply-
chain management co-ordinates and integrates all of these activities into a seamless
process. It embraces and links all of the partners in the chain. In addition to the
departments within the organisation, these partners include vendors, carriers, third-
party companies and information systems providers. The OECD Information, Computer
and Communications Policy (ICCP) Committee defines electronic transactions as
“...the sale or purchase of goods or services, whether between businesses, households,
individuals, governments and other public or private organisations, conducted over
computer-mediated networks. The goods and services are ordered over those networks,
but the payment and the ultimate delivery of the good or service may be conducted on
or off-line” (OECD, 2000). Because the costs of managing the supply chain
— inventory, the warehouse and distribution centre and freight — can represent 10 per
cent to 15 per cent of sales in most industries, the savings that B2B exchanges promise
could have a genuine impact.

This paper documents the use of e-business solutions for supply-chain
management in the automobileindustry in Indiaand its consequencesfor theinteractions
between foreign and local companies?. The choice of this sector responds to various
factors. First, the car industry has traditionally pioneered in the incorporation of new
management and organisational techniques, from mass production Taylorism in the
1920s to lean manufacturing and just in time (JIT) in the 1980s. In very recent years
automotive manufacturers have reached a high level of sophistication in outsourcing
the design, manufacture, and assembly of increasingly complex systems
(e.g. Antiblocking Brake Systems, ABS) and modules (e.g. the vehicle cockpit), thereby
shrinking the immediate supply base to sets of so-called Tier | suppliers. Idealy these
assume responsibility for modular assembly and the on-line final module assembly
into the vehicle, take an investment stake in the operation and manage the module
supply chain. While transaction costs may have decreased, the co-ordination of
competencies and knowledge has become more complex. Second, car assemblers are
among the largest multinational companies in terms of assets located outside their
home markets — indeed five of them count among the world’s top 11
(UNCTAD, 2000). Third, and obviously related, producers of motor vehicles
consistently rank among the largest investors in developing countries. In India, since
the liberalisation process began in 1991, the auto sector has received 7.81 per cent of
the total foreign direct investment inflow, the highest share in manufacturing. Fourth,
the industry is an early adopter of e-business and e-commerce. Transport equipment
occupied first place in the 1999 ranking of on-line sales in the United States, with
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20.8 per cent of shipments originating in e-commerce®. Finally, the technical talent
for setting up e-business systems is probably more widely available in India than in
most other emerging economies.

The challenges for firms in devel oping countries are daunting, especially asthe
increased pace of technological and organisational change is accompanied by the
liberalisation of trade barriers (such as minimum domestic content requirements, limits
on theimports of second-hand cars, non-tariff barriers and investment incentives) that
shielded them for most of the post-war period. On home markets, competition from
imports and from foreign investors|ocated in the devel oping world has increased very
substantially, while firms selling into external markets are forced to compete with
sophisticated producers to attract the loyalty of increasingly discerning customers®.
The destiny of developing-country enterprises, however, is not cast in stone. In a
business environment dominated by global competition and rapid technological change,
firms show a surprisingly great heterogeneity in their (idiosyncratic) reactions to
changesinthe global incentive regime. For automotive componentsfirms, competitive
requirements include strength in core competencies, willingness to invest in new
technologies and R&D, success in quality control and synergistic relationships with
Original Equipment Manufacturers (OEMs). Yet while upgrading to achieve world
standards may be within the reach of individual companies, sustaining thiscompetitive
process requires asystemic effort both downwards and upwards (there isindeed strong
empirical support for the hypothesis that customers demand is the strongest factor
pushing firms to improve their performance). Realising efficiency gains from supply
management will not result naturally from routine interaction among firms — not
least because of the large network and co-ordination economies that cannot be
appropriated at the level of the single firm. Lead-firms, usually large and (at least in
devel oping countries) most often foreign-owned, can play animportant rolein tutoring
smaller local suppliers (SDS, 2000). Government policies are also crucial in fostering
development of domestic entrepreneurship. The process of opening isshowing, perhaps
paradoxically, that the firms better positioned to operate in the new environment are
those that made better use of public intervention in the past (Tewari, 2001).

The paper starts by examining some major trends in the global automotive
industry, then speculates in some detail on the implications of e-business for market
structure and small and medium-sized enterprises (SMES). It then sketchesthe evolution
of the Indian car sector in the 1990s, following the progressive removal of most
policy barriers and the entry of foreign OEMSs. A case study follows, of Fiat and its
strategy to produce in India the same “world car” that it developed in Brazil and now
sells in other large, emerging markets. How do the speed and timing of business
processes change? How do communications patterns shift — both within the firm and
with external parties (suppliers, customers, aliance partners, etc.)? What are the social
and technological factors that facilitate and constrain transitions to electronic modes
of operating? The limitations of a case study are clear, but they are largely offset by
therichness of theinsightsfrom focusing on asinglefirm, especially when it represents
the larger universe of foreign investors in India. The paper concludes by indicating
implications for policy makers and avenues for further research.
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Major Trendsin the Automotive Industry

After decades of operating a classic push system of manufacturing, building
cars in huge numbers at costly and vertically integrated plants with highly unionised
workforces (co-ordination inside the firm), the world’s leading carmakers have found
themselves saddled with over-capacity and declining profit margins. In the 1990s the
business has become increasingly global, with emerging markets now representing a
quarter of world supply. In some countries (e.g. Indonesia) the indigenous industry
was basically intended to restrict foreign currency outflows, whereas in others
(e.g. Brazil) it eyed participation in the world market from the beginning (Mukherjee
and Sastry, 1996). The divide nowadays seems more afunction of the degree to which
countries on the OECD periphery are being incorporated into the productive structures
of MNCs, with Mexico and Eastern Europe on the one hand and China, India and
Mercosur on the other (Humphrey, 1999). A second challengeinvolves devel oping costly
new fuel technologies to meet ever-tougher emissions legislation and vehicle recycling
targets while also incorporating new electronic technologies. Another shock, whose
real impact isstill unclear, has been the arrival of the internet, atool that all carmakers
hope to harness in areas ranging from purchasing to in-car equipment to retailing.

OEM s are adapting through three different but closely intertwined strategies®.
The first includes the restructuring of assembler-supplier relations and the adoption
of the modular assembly system. In the old business model characterised by low
levels of trust and high transaction costs, production was internalised and individual
componentswere awarded on short-term contractsto multiple suppliers selected solely
on the basis of price. Today, Tier | suppliers have become increasingly involved with
customersin the provision — and sometimes design — of complex sub-systems such
as dashboards, rear axles, body panels, seats, etc®. Modularity is preferred because it
requires less investment, reduces time-to-market, allows more flexibility to change
the body type and leads to higher performance in resistance and energy absorption. As
OEM s spread their activities around the globe, suppliers have developed policies of
“follow sourcing”, producing components and complete functions wherever their
customers set up bases. OEMs do indeed try to source production of all components
on an exclusive basis to a reduced number of suppliers, which design and therefore
own the specifications. These organisational linkages find their physical counterpart in
suppliersconducting operationsaround or inside the car-manufacturing factory. Obvioudly
the likelihood of trading different components internationally differs, reflecting both
transport-to-value costs and tooling and set-up costs (Barnes and Kaplinsky, 2000).

The second strategy isto reduce the number of vehicle platforms OEMsrely on,
while trying to satisfy consumer demand for a multiplicity of new model variants
— fromlifestyle vehiclesto sports utilities, from urban two-seatersto people carriers —
which have ashorter life span. A facet of thisrationalisation trend in vehicle platforms
is the design of “world cars’ adapted to the particular operating environment of
emerging economies, including weather conditions, environmental considerations, road
infrastructure, personal tastes, etc. (Barnes, 1999). This phenomenon too is at play on
aglobal scale, withidentical cars produced around theworld (so-called “follow design”).

96



It is increasingly evident that only the very largest and financially muscular
carmakers — which in many cases are, or have remained until recently, controlled by
founding families (e.g. Ford, Fiat, Peugeot, Volvo, BMW) — will survive on aglobal
basis. Cash flow considerations are important because the cosy tradition of captive
dealers and exclusive distribution arrangements is doomed, while the margins made
from selling finance and insurance are much higher than from making and selling
cars. Modular assembly also puts a premium on companies that master competency in
arange of related products, a capacity that is achieved faster through joint ventures,
mergers and acquisitions than by organic growth. Hence the third responseis a“ great
mating dance” of alliances and acquisitions. OEMs, moreover, have spun off their in-
house component activities, first by encouraging them to compete for business and
then by severing ownership links. Increasingly globalised itself, the componentsindustry
isfollowing the same route and, in consolidating, the largest firms take over the most
competitive companies in emerging markets.

The Impact of E-commerce in the Automabile Industry
General Features

One can hardly overestimate the importance of managing the supply chain in
the automotive industry. On average, automobiles contain some 5 000 parts sourced
from some 300-500 companies. The industry is a heavy user of materials such as
steel, non-ferrous metal, rubber, plastics, glassand fibre. Design and production demand
competencein areas asdiverse as aerodynamics, fluid dynamics and various engineering
skills. Far from filling an absolute void, web-based technologies are an evolution of
existing technology initiatives — which have often failed to deliver returns in line
with the huge amounts of goodwill, trust and credibility invested by suppliers
(OSAT, 2000). Sincethe 1960s, systems such as proprietary electronic datainterchange
(EDI), astandard format for transmitting business documents between trading partners,
have alowed efficient but only point-to-point communication of large amounts of
data’. Many large companies rely on EDI, but in its traditional form it offers limited
functionality and has not been standardised worldwide. For instance, EDI does not
easily accommodate various paper and envelope sizes. As a consequence, only an
estimated 5 per cent of the value chain (mainly Tier | suppliers) is connected to EDI
(Deutsche Bank and Roland Berger, 2000). Another application is enterprise resource
planning (ERP) software, used most often to automate companies’ internal business
processes such as tracking orders, planning production schedules and managing
inventories. Overall, thelack of high-quality information that can be exchanged among
al playersin theindustry still produces various forms of inefficiencies. Suppliers and
dealersbuild hugeinventories because they do not have accurate dataon their customers
demand. Delays and associated costs are rampant in vehicle development because
different CAD/CAM proprietary systems are not perfectly integrated and information
has to be delivered manually between parties®.
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Thediffusion of XML (extensive markup language®) makesit possible to switch
from discrete information and data exchange through EDI to continuous web-based
flows. The rea gains from on-line B2B commerce may come not from trading but
from better access to and sharing of information (Berryman and Heck, 2001). This
information might include supply and demand forecasts, reports of inventory levels at
points along the supply chain and market-tested predictions of the effect that the price
of futures and other options will have on the availability of particular supplies, such
as electricity and paper. Significant opportunities for productivity enhancement arise
because networked communication lowersthe costs of implementing changes, reduces
the cost threshold of quality improvement, decreases direct and opportunity costs of
communication and decision-making and makes the whol e product devel opment cycle
faster and more frequent (Fine and Raff, 2000). Collaborative dealings are made
possible by the development of internet-enabled manufacturing research planning
(MRP) systems to facilitate collaborative product design of complex components or
modules through new engineering, production and training techniques, called
visualisation tools (Sturgeon, 2001). “Building-to-order”, i.e. the customisation of
car design and production according to clients’ needs, is the (problematic) vision of
where the internet may take the car industry in the long term (Helper and
MacDuffie, 2000). The paradigm is the Dell Computer Corporation’s business model
and its zero inventory and retail costs'. In the industry jargon, such additional
opportunities can be classified as:

—  E-information management (activities associated with knowledge management,
research and development, and marketing);

— E-documentation (configuration management and maintenance, repair and
overhaul — MRO — activities); and

— E-collaboration (engineering and planning activities).

On the B2B side, the internet is posited as promoting both market-like and
collaborative dealings with suppliers. For the former, arguably the most significant
deal has been the decision of GM, Ford, and DaimlerChrysler to establish the world's
biggest e-business purchasing joint venture — Covisint (Cupertino, Vision and
Integration) — with two information technology firms, Commerce One and Oracle™.
This is a “many-to-many” B2B supplier exchange on a single global internet portal
designed for supplier auctions and to organise supply chains and plan logistics. The
venture's core offerings will include services to assist in product design, supply chain
management and procurement functions performed by auto manufacturers and their
direct and indirect supplierst?. Alternatively, “private” on-line exchanges built by
individual companiesto connect their suppliersand customers often are complemented
by resort to third parties, who conduct on-line auctions and vet bidders on behalf of
big companiest. Its executives expected Covisint’s growth to be spectacular, but in
the first four months of operation (from October 2000 to January 2001) Covisint saw
only some 100 auctions accounting for about $350 million in products traded. This
was paltry, even in comparison with the private exchange run by Volkswagen, whose
traded volume hoversaround $1 hillion, let alone the $210-220 billion bought annually
by Covisint’s shareholders'.
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Marketplaces have yet to focus on improving business processes to unlock
additional value, since their founders typically focused on the “classical” benefits of
an efficient marketplace: the ability to clear the market quickly and cheaply, to
aggregate the orders of buyers and thus to achieve lower prices. Applications such as
shipper and logistic assignment and tracking are nowhere near implementation for the
Covisint portal — but they are almost routine for established dotcoms. Suppliers,
especially in Tier Il and below, have yet to be convinced of the benefits of e-business,
which they see mostly asatool put in place by OEMsto reduce their margins. Sceptics
also say that most e-commerce forays are driven by nervousness about being left
behind, as opposed to a credible cost-benefit analysis. There is also afeeling that the
auto industry’s current businessmodel isfar from appealing, astestified by itslacklustre
stock market performance, and that executives have announced internet initiatives
simply to benefit from the positive effect on equity prices®.

Other than the general conditions needed for internet markets to function,
moreover, car industry portals require a rather radical modification in the way
automobiles are designed and produced, shifting from the integral/closed architecture
to amodular/open one. To accomplish this, components should be standardised across
products and companies, present common interfaces and have specifications widely
known and accessible to a wide range of suppliers. A rather long list of engineering
arguments question the benefits of modularisation, however (Helper and
MacDuffie, 2000 and Sako and Murray, 2000). Moreover, amovement in thisdirection
must by definition be made collectively; no assembler iswilling to act alone. Another
obstacle to the efficient application of internet-based solutions is that, no matter the
speed of information exchange, its accuracy may remain insufficient. Theinformation
might include erroneous production forecasts, faulty release notices, inappropriate
delivery schedules, etc., whether from OEMs or other suppliers. This is a serious
concern because early automation efforts suffered from the rote implementation of
“idandsof automation”, nicely automated portions of aprocessthat were then embedded
in an existing system. Such efforts often had little pay-off, sometimes because they
addressed minor portions of the system, sometimes because their apparent
improvements came from simply shifting problems elsewhere in the process. Similar
rote “infomating” of the current system will yield at best little improvement.

Consequencesfor Market Structure

Fears that exchanges in which rivals come together might encourage collusion
or price fixing have prompted anti-trust regulators on both sides of the Atlantic to
examine B2B exchanges closely — including Covisint. The Federal Trade Commission
opened its investigation of whether the formation of Covisint violates Section 7 of the
Clayton Act in June 2000, concluding in September that “ Because Covisint is in the
early stages of its development and has not yet adopted bylaws, operating rules or
termsfor participant access, becauseit is not yet operational, and because its founders
represent such a large share of the automobile market, the Commission cannot say
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that implementation of the Covisint venture will not cause competitive concerns. In
view of this, the Commission reserved the right to take such further action as the
public interest may require”*®. Brussels authorities had provided official support for
B2B ventures of thistype in August 2000 when they approved MyAircraft.com, an e-
marketplace serving the aerospace sector established by i2 Technologies, Honeywell,
and United Technologies.

Although cutting through the hype has been rather difficult so far, there is an
emerging trend for OEMs to conduct sourcing of components over the internet. That
has caused considerabl e unease among suppliers, many of whom fear another attempt
to screw down costs. In principle, insofar as it reduces transaction costs, B2B also
removes entry barriersto smaller suppliersdisadvantaged by the high costsof proprietary
IT systems. In theory, nothing prevents a maker of components based in, say,
Bangladesh, to bid to source, say, GM — although of course assets complementary to
e-commerce are not widely available in developing countries (Goldstein and
O’ Connor, 2000). In practice, for the local firm in developing countries, a lot will
hinge on the wider industrial organisation implications of e-procurement, particularly
the mode of supplier relations that will dominate (Helper and MacDuffie, 2000).
Reliance on the “voice” model (co-ordination through co-operation), characterised by
a high density of contacts and information flows between the automaker and the
original supplier, may rise if modular design isincreasingly outsourced, or if vehicle
designremainsintegral but the production of OEM-designed componentsisextensively
subcontracted. In this case, e-procurement won't proceed by auction and the benefit
from exchanges like Covisint will rather accrue from the provision of timely and
accurate information, in turn aiding co-ordination and collaboration. Firms in the
developing world are unlikely to derive much benefit from such a situation, in view
of their weak capabilitiesin scheduling and logistics”, poor levelsof trust and relational
knowledge and behavioural models hardly conducive to anything more than minor,
incremental innovation.

If, however, modular design advancesand iskept vertically integrated, outsourced
production of relatively simple components may reinforce the “exit” model (co-
ordination through the market), where OEMs interact with suppliers by replacing
them when problems emerge.

“Theinternet can facilitate this model by reducing the transaction costs of
doing business with many suppliers, and with smaller firms that can't
afford proprietary IT software. It is possible that internet auctions could
lead to areversal of recent trends toward sourcing from fewer firms, and
from ‘full-service' firms that can do design and sub-assembly as well as
build to the automakers print” (Helper and MacDuffie, 2000, p. 35).

While suppliersin general will likely see their bargaining power reduced, those
that have not invested in design and modular production capabilities (certainly most
firmsin developing countries) may find their competitive positions relatively stronger
vis-a-vis competitors with far higher sunk fixed costs.
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These factors are likely to have even greater importance in emerging markets,
where the costs associated with e-commerce may be higher than in the assemblers
home countries, and the benefits of leap-frogging technologies might conversely be
lower. It isaso plausible, however, that introducing e-commerce may be easier when
establishing a supply chain from scratch, asis usually the case in emerging markets'®.
A parallel can be drawn with the simultaneous implementation of modularisation and
outsourcing in the context of greenfield investment projectsin non-traditional automotive
regions, such as Mercedes-Benz's plant in Alabama®®. Finally, in view of the different
propensities of firms to modularise according to their nationality — higher in Europe
and the United States than in Japan (Sako and Murray, 2000) — domestic firms may
derive different benefits according to the origins of their automotive customers.

Recent Trendsin the Indian Automotive Industry

The Indian automobile industry has been extensively regulated — in terms of
imports, collaborations, equity ventures, capacity and technology transfer — since
the country’s independence in 1947. In a country characterised by extreme poverty,
government planners considered the passenger car a luxury item and imposed very
high tariffs. Behind the wall of high tariffs, technology was outdated, suppliers were
fragmented and uncompetitive and assemblers maintained an inefficiently high degree
of vertical integration?®. Against the US vehicle population of 760 units per
1 000 people, India stood at a mere ten. Seeing a niche for a “people’s car”, Indira
Gandhi’s son Sanjay set up Maruti Udyog Ltd. (MUL) in 1981. The state-owned firm
soon floundered and was rescued in 1990, when Japan's Suzuki, the first MNC to
enter the local market, took a minority stake, which in 1992 rose to 50 per cent?. Its
little 800cc car commanded a market share of some 80 per cent in 1996, more even
than its technical annual production capacity of 250 000%2. A programme of market
liberalisation was started in 1991 and extended to the car industry two years later,
luring many MNCs to enter the Indian market in various forms (Table 5.1)%.

Although price still largely dominates quality in consumers' preference criteria,
and new entrants initially imported a large proportion of components in the form of
CKD/SKD kits, more modern manufacturing and organisational routines, such aslean
production, have become increasingly common?®. At least initialy, the Indian state
has played an important and supportive role in this process of industrial upgrading
(D’ Costa, 1995)%. To increase indigenisation®, MUL has largely mimicked the JIT,
TQM, and kaizen strategies of |eading Japanese companies (D’ Costa, 1995), and has
successfully created linkages with local small and medium-size producers of car
components (Okada, 1998 and 2000), sometimes taking equity positions in them.
Gulyani (2001) documents how Maruti and Ford have tailored lean manufacturing to
the Indian context. She stresses in particular how poor transport infrastructure, by
introducing inefficiencies and unreliability in the supply chain, has created at least
two distinct auto clusters— onein Delhi and another in Chennai — where* assemblers
reduce their vulnerability to and demand for transportation services and therefore
reduce both the direct costs and the external diseconomies associated with poor
transportation systems’ (p. 16).
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Table5.1. TheIndian Automotive Industry

Company Established Foreign Ownership Installed Capacity Sales’ Employees Models Plants
(percentages)

M&M” 1945

Telco 1945 345 000° 74 595 n.a Indica, Estate, Sumo, Pune
Safari

Maruti 1981 350 000 336 276 5719 800, Alto, Zen, Omni, Gurgaon (near Delhi)
WagonR, Esteem, Baleno,
Altura, City

Daewoo 1994 91 72 000 47 825 2319 Cielo, Matiz Delhi

Mercedes 1994 86 9000 634 338 E-Class, S-Class Pune

Peugeot 1994° 32 0 - Closed

Honda 1995 90 30 000 10051 820 City Pune

Mitsubi shi 1996 7 889 Lancer Tiruvadlur (near Chennai)

Hyundai 1996 100 120 000 79 795 1465 Accent, Santro Near Chennai

Toyota 1997 70 50 000 23576 502 Quialis Bangalore

Fiat 1998° 100 60 000 10 329 2352 Siena, Siena Weekend, Kurla (near Mumbai)
Uno

GM 1998° 100 25000 7 952 555 Astrd, Corsa Halol (near Baroda)

Ford 1999° 100 100 000 17 506 608 Escort’, Ikon Near Chennai

Notes: a) March 2000-February 2001; b) Mahindraand Mahindra; c) includes vehicles other than passenger cars; d) exited Indiain 1997; €) as wholly owned subsidiary; f) joint venture
with the Birla group; g) joint venture with the Mahindra group
Source:  Society of Indian Automobile Manufacturers (2000), Profile of the Indian Automobile Industry and Autocar India, April 2001.



Atabroader level, Tewari (2001) documentsthe transformation of the automotive
supply base in Tamil Nadu following the arrival of three international assemblers:
Ford, Hyundai and Mitsubishi. OEMs strove to adopt world-class standards in areas
such as the rationalisation and narrowing of the supply base, focus on full-service and
full-package component delivery. Although many local firms are falling behind, a
fair number of them have been able to upgrade their production systems and compete
with some success”. For example, several suppliers reported bidding for contracts
and receiving requests for quotations (RFQ) from global buyers. Sundaram Fasteners
has even become the world’s biggest suppliers of metal radiator caps to GM (Box
5.2)%2, As documented by Narayanan (1998), even in an era of capacity licensing,
development of competitive skills crucially depended upon the ability to build specific
technol ogy trajectory advantages and complement imported technology with in-house
technological efforts.

Box 5.2. The TVS Group?®

With sales exceeding $1.7 billion, Chennai-based TVS is India's largest automotive
component group and one of the country’s largest business conglomerates. Its main
subsidiaries are Sundaram Fasteners Limited (SFL), manufacturing fasteners, cold
extruded parts, powder metal parts, iron powder, radiator caps and gear shifters, and
Sundaram Clayton Ltd. (SCL), producing air brake actuation systems and pressure
die castings. The group is owned by the Srinavasan family and directed by the
founder’s son, an engineer who received his MBA in the United States.

In the mid-1980s, TVS was India’s first company to embrace Total Quality
Management (TQM). With support from two Japanese consultants and a few Indian
business scholars in foreign universities, SCL integrated TQM'’s ten core parameters
into its quality practices of total employee involvement, policy deployment,
standardisation, Kaizen (continuous improvement) and training. It set up an ad hoc
quality policy room, where top managers meet at least once a week, and created a
programme to familiarise al staff with statistical tools of quality control (such as the
checksheet, the cause-and-effect diagram and histograms). SCL has 67 quality circles,
some 250 of whose suggestions are implemented every month. By reorganising
product-development teams along cross-functional lines and accompanying every
process by continuous data analysis, time-to-market has been reduced from 24-
30 months to 12-14 months. In 1998, SCL became Asia's first-ever winner of the
Deming Prize for Company-Wide Quality Control in the Overseas Companies
category, awarded by the Union of Japanese Scientists and Engineers. In the same
year it implemented ERP and in 2000 it put on-line an intranet to combine documents
and data and reduce paperwork.

On the basis of SCL’s success, other TVS companies have achieved world class
competitiveness. SFL was the first Indian company to obtain 1SO 9000 Certification,
and it received the Total Productive Maintenance (TPM) Excellence Award given
by the Japanese Institute of Plant Maintenance in 1998. It is a global supplier for
GM, which awarded SFL its best supplier award for the years 1996-99. To satisfy JT
requirements, SFL has established warehousing arrangements with EDI capabilities
in the United States.
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Islands of excellence, however, cannot conceal the generally low competitiveness
of Indian small and medium-sized autoparts makers. Response times are long and
defect rates are on average ten times higher than thosein Japan®. Increasing competition
tranglates into the necessity of reducing time-to-market — and therefore mastering
concurrent engineering — and trimming costs. Consolidation is expected to occur in
coming years, as the most competitive firms get bought by foreign investors and only
a handful of domestic ones survive.

With the introduction of stricter environment norms (“Bharat Stage 1) in 2000
and the phasing out of remaining trade protection in April 2001%, auto manufacturers
have started experimenting with the internet (Table 5.2). Improving after-sale service
isemerging asadifferentiating strategy and all OEMsmaintain B2C siteswith general
information on the vehicles and the dealership network. Supply chains distributed
over the vast geography of India could be enhanced by enabling smoother virtual
communication. As summarised in Box 5.3, some large-scale local companies have
aready started e-procurement. While Indiaiswell known for itsfast-growing software
industry (Arora, 2001)*, however, net-based business remains largely uncharted
territory for corporate India. A survey of e-commerce use in 116 Indian companies
found that, while at more than half of them e-commerce constitutes a substantial part
of corporate strategy and internal e-mail isused by al companies, lessthan atenth use
the net for accepting customer orders (KPMG, 1999). The mean value of e-commerce
deals, for the quarter of the respondent companies that do track their trades through
the net, amounts to a microscopic 0.025 per cent of average turnover®, The lack of a
standard payments infrastructure and the many suppliers and channels that are not
net-enabled prevent companies from extending their e-commerce links to span the
entire supply chain. While the government is rapidly privatising the phone system,
few of the 28 states support internet connections®. In May 2000 Parliament passed
the IT Act, amending laws to facilitate e-commerce. It provides alegal framework for
electronic contracts and digital signatures, to enable the conclusion of contracts and
creation of rights and obligations through the electronic medium, and to prevent
computer crimes. It allows 100 per cent foreign equity in B2B e-commerce, while no
FDI is allowed in retail e-commerce.

Table 5.2. E-Commerce I nitiativesin the Indian Automotive Industry

Initiative Description
All OEMs Websites offer general information on characteristics of vehicles and location of
deders.
Automartindia.com Second-hand vehicles web site launched by Mahindra and Mahindra
Autowebex.com Launched by Satyam Infoway, the country’s largest ISP, which also manages

B2B exchangesin such fields as agriculture and pharmaceuticals.

India Auto Exchange Launched in mid-2000. It will include the entire automotive community from
truckmakersto drivers, provide everything from auto parts to mapping services,
and =| carsonline.
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Box 5.3. MICO Foraysinto E-commerce

Founded in 1951, MICO is a member of the German Bosch Group and employs
11 000 people. It is the country’s largest manufacturer of diesel fuel-injection
equipment and one of the world’'s largest. In November 2000, Trade2Gain.com
completed a private marketplace deal for MICO. Fixed price and dynamic price
auctions for disposal of fuel-injection equipment spares were conducted. The bidders
were 83 MICO distributors across the country. The auctions were a unique combination
of on-line and off-line activities. Various marketing initiatives such as direct mailers
helped bring all the distributors together. The company considers short turnaround
periods, ability to focus on a target audience, quick responses, low costs and less
hassle as the main advantages of auctions.

A Case Study
Fiat’s Global Strategy

At the turn of the 1980s, Fiat was dogged by its high dependence on small, low-
margin cars and on the Italian market. Following the principles detailed in section
two, its strategic response has been to streamline the supply chain, reduce the number
of platforms and form an alliance. To raise productivity and in place of heavy reliance
on automation and robotics in the 1980s, it has emphasised organisational
interdependencies and co-ordinating mechanisms in the last decade (Camuffo and
Volpato, 1994; Buratti, 2000). It has cut the number of direct suppliers from 700 to
340, introduced platforms, simultaneous engineering and process re-engineering and
increasingly involved producers of auto components at early stagesin the design and
production cycle (Calabrese, 2000). In the mid-1990s, it opened a new “integrated
factory” at Melfi, in Southern Italy®. Outside the gateisan industrial park of suppliers
of parts, which roll in on electric trucks as the assembly line's computers order them.
Stocks are counted in minutes and so flexible are the robots and the assembly lines
that new models get phased in without stopping the lines. In the footprints of Melfi,
which now has one of the best productivity recordsin theworld, Fiat has made similar
huge investmentsin Brazil, Argentina, Turkey and Poland to makeits“world car”, the
smart and rugged little Palio (Box 5.4). In 2000, Fiat and GM agreed to exchange
equity participation and to pool some of their activities.
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Box 5.4. The Palio®*

While most products are launched in manufacturers: home markets, Fiat developed its
world car in Brazil, to enter emerging markets with an appropriate car designed with
the correct consumers in mind. The car’s origins date back to 1992, when the firm
faced two challenges — to replace the best-selling but ageing Uno in Brazil and to
reduce the firm’s long dependence on the crowded West European market, especially
Italy. Having decided on a new Third-World car, Fiat began to refine its strategy for
“Project 178", the effort to produce a range of cars that would be modern, sufficiently
flexible to suit local conditions and easy to build in volume. The Palio family includes
three models: a hatchback, the Weekend estate car, launched in Brazil in March 1997,
and the Siena saloon.

The task of designing the car was given to a 300-strong team, which assembled in
Turin during 1993 and 1994. Among them were 120 Brazilians, ranging from engineers
to shop-floor workers, as well as Argentinians, Turks and Poles. This group insisted
that the new car should also have some non-European features”. Although the Palio
broadly resembles the Punto, a success in Europe, it was designed as slightly bigger,
to serve as the sole family car for many of its buyers. The Palio is aso stronger and
structurally more robust than the Punto, designed for the rough roads of the Brazilian
interior. For Fiat, whose cars had a long-standing reputation for lightweight tinniness,
this big change meant equipping the car with a higher and more flexible suspension
and using materials appropriate to combat noise, dust and water. Fiat also aimed to
give customers a few frills. Even the basic Palios come with safety features such as
ABS, while optional extras include electronic locking, car alarms and air bags (then a
first for a Brazilian-made car).

During 1994-95, Fiat sent 290 workers and engineers from Betim in Minas Gerais to
Turin to set up a pilot Palio production line and build a prototype. After careful study,
the company decided to automate only those parts of the line at Betim where precision
and quality were vital. The renovated factory was not antiquated. The Palio assembly
line uses rotating cradles that tilt the car body to convenient angles, improving both
quality and job satisfaction. The firm has moved further towards just-in-time
production. Under a previous policy known as minarizacdo, Fiat had encouraged
many of its principal suppliers to set up plants in Minas Gerais. For the Palio, it took
this system further. Eschewing a new factory elsewhere, the firm squeezed the most
out of its investment at Betim, while the Palio’s huge potential production volume
allowed Fiat to negotiate worldwide contracts with its chief suppliers. It persuaded
some, such as Britain’'s BTR, to make big investments in developing components for
the car and building new factories for them. Compared with around 200 component
suppliers for the Uno, the Palio has just 130, the most important with factories close to
Betim and some 40 linked by computer to Fiat's assembly line. Dealer groups have
been cut from 420 to 335, of which the 248 main ones are connected by a satellite link
so that customers can specify the accessories they want and get the finished product
about 30 days later.
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Fiat's Strategy in India

At the start of the 1990s, Fiat sold only 140 000 cars outside Europe; in 2000 it
sold more than 800 000. The Palio has given Fiat the lead over Volkswagen in the
Brazilian market, which accounts for 70 per cent of all South American car sales. The
main plank of the strategy now is to build as many cars as possible on the same basic
chassis to yield the economies of scale enjoyed only by the likes of Toyota, with its
Corolla model. Although the Palio family model is produced in ten countries, and
more than 1.5 million cars have been sold to customersin 41 countries in four years,
Brazil still accountsfor 80 per cent of total production®. The Palio family was designed
to be flexible, and details such as colour schemes and manufacturing techniques can
be adjusted to suit local needs. Brazil is a rather sophisticated market as emerging
economies go. In India, well-off consumers who can buy a car can often also afford a
chauffeur to driveit, so the specifications are different. For example, electric windows
arein the rear rather than the front (Humphrey, 1999, p. 9) and there is more legroom
in the back.

Fiat has been present in Indiaindirectly since 1944 through alicensing agreement
with Premier Automobiles Ltd. (PAL), owned by the Walchand group of the Doshi
family®. In the 1960s PAL started production of the Padmini, an indigenised version
of the glorious Fiat 1100 launched in Europe in 1962 and still in production in the
early 1990s. The PAL factory at Kurlain Northeast Mumbai, however, was a typical
baniya operation, milking the assets without major reinvestment and retooling
(D’ Costa, 2000). When the local market opened in the 1990s, Fiat decided to follow
adual strategy. First, it granted a licence to PAL to assemble CKD Uno kitsin Kurla
and set up IAL, ajoint venture. Second, Fiat IndiaAutomobilesLtd. (FIAL), awholly
owned subsidiary, signed a memorandum of understanding with the Maharashtra
government in 1997 to build a plant in Ranjangaon, 60 km from Pune. The project
involved transplanting the modular supplier park to India, with suppliers building
their own dedicated facilities close to the OEM to produce modules
(Magnabosco, 1999), and sourcing 65 per cent of the Palio’s components locally by
1999 and 80 per cent by 2000%.

Introduced in India in 1996, the Uno generated much interest. Over
290 000 bookings were received, but production problems quickly emerged and
dissatisfied customers cancelled their orders™. Poor management and internal family
squabbles made it impossible for the Doshis to put any more cash into the business.
Fiat was compelled to refund to customers who had cancelled their orders, acquire
majority control in the Kurla operations and incrementally increase its shareholding
in AL to the current 93 per cent*. The Uno sold around 1 800 units per month in
1999 but, although both the petrol and diesel versions had long waiting lists, the
company could not increase domestic content and suffered from poor marketing and
sales efforts®. Fiat came to the conclusion that it made little sense to pursue its plan
for a separate greenfield facility in Ranjangaon, as there was adequate capacity at the
Kurla plant to make the Palio Siena.
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Fiat has invested $600 million in India, completely revamping the Kurla plant,
especialy to improve the welding and integrated paint shops. Domestic content of the
Siena rose from 30 per cent at the time of launch to 60 per cent by end-2000. Given
the low cost of the Indian workforce, the firm has not installed robots, even in the
stamping area and the paint-shop. Fiat brought down manpower at Kurla, famous for
labour unrest, by alittle over 1 000 and reduced the number of hierarchical levelsto
seven. An internal union backed by management has overtaken the traditional unions.
Team leaders, or supervisors, were appointed, and about 80 of them were sent for a
month to the Fiat plant in Turkey*. Despite the introduction at Kurla of one of the
basi c organisational features of theintegrated factory model — the so-called elementary
technological units (UTE) — fully implementing lean manufacturing has been very
difficult. Because of labour market regulations, Fiat has been unable to substitute a
younger workforce for PAL workers and has found it hard if not impossible to adopt
concepts such as continuous improvement, total employment involvement and quality
control circles, and to change the value system®. L ogistics posed further limits. Kurla
isadense urban areaof Mumbai, with very high estate prices although slums surround
it. Asaresult (and a so because production volumes have remained rather modest) the
scopefor realising J T has proved limited. Table 5.3 showsthe geographical distribution
of Fiat's suppliers. While those located in the Mumbai area represent more than a
third of the total and supply more than half of total items, they account for only
10 per cent of the car’s total value. The most important suppliers are located around
other OEMs in the Delhi, Pune and Chennai auto clusters, although transport takes
between one and five days. Because of poor logistics, the inventory is kept at three
days. Another cost associated with ageographically spread supply chain isthat the tax
burden is 2 to 3 per cent higher in Mumbai (especially on account of the octroi, an
entry tax charged by the municipality of final destination).

Table 5.3. Fiat’sIndian Suppliers

Cluster Distance from Kurla Transit Time Number of Number of Items Percentage of

(kms) (days) Suppliers Total Vaue
Delhi 1408 5 29 124 34
Chennai 1367 5 11 53 19
Bangalore 1033 4 7 22 3
Nagpur 861 3 2 6 0
Indore 600 3 1 1 3
Baroda 500 2 1 9 9
Aurangabad 400 2 1 1 3
Pune 200 1 25 146 20
Mumbai 100 1 43 386 10

After struggling in 1999-2000, Fiat completely restructured its 50-deal er network,
which was set to go up to 90 by year-end 2001.The launch of the full Palio line in
late 2001 is expected to raise Fiat’s market share to 15 per cent by 2005. On the back
of strong commonality with the Siena version, the other Palio models are expected to
roll out with alocalisation of 70 per cent and to allow full use of the Kurla assembly
line. If the new cars prove asuccess, Kurla could be decommissioned and Ranjangaon
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finally opened. The company also intends an increase in the export of components
and is considering the possibility of developing India as a competitive pole for global
sourcing of skins and metal sheets.

Box 5.5 Helping Local SMEs to Grow*

Magneti Marelli and UNIDO launched a Partnership Programme in 1999 aimed at
raising the production capability of Indian auto parts suppliers in the western region
of the country. In its initial phase, the Programme targeted 20 small and medium-
sized companies for non-capital changes induced through intensive shop-floor
interventions, seminars and workshops on manufacturing methods, and marketing
and study tours. The expert assistance was delivered in three rounds with a minimum
of three weeks between them to allow enterprises to assimilate lessons learned and
adapt them. The shop-floor interventions were supported by a workshop on lean
manufacturing methods and marketing, plus three study tours (two national and one
international) designed to help augment the knowledge gained. Early results in
increased productivity, cleaner production methods, better use of technology and
growing awareness of the need for continuous improvement appear to be positive.
During the first demonstration phase, over just nine months, the average lead-time
required for product completion was reduced by 52 per cent. The amount of shop
floor training grew from near zero to 238 hours per month. Absenteeism dropped by
39 per cent. The application of standard operating procedures rose by 54 per cent,
and production space grew by 25 per cent with the introduction of single-flow lines
and better control of stocks, waste and scrap. The UNIDO-Fiat programme is considered
one of the best projects currently running as a test case of involving multinationals to
help in development.

The Internet and Supply-Chain Management at Fiat India

Like other global carmakers, Fiat has launched a number of e-businessinitiatives
and expects to derive one third of its revenue from services offered over the internet by
2003 (Fusignani, 2001). More than adozen different initiatives have also been launched
to optimise supply-chain management, enhance design collaboration with other firms
and improveinternal operationsrelated to knowledge and human resources management
(Table 5.4)¥. Fiat India has made a substantial ITC effort since 1998, implementing
Baan, an enterprise resource planning (ERP) package, and successively introducing
applications such as material requirements planning, EDI, manufacturing execution
systems, CAD, customer relationship management, intranet®, and, in 2001, theinternet.
Not surprisingly, Fiat does not operate solutions such as supply-chain management
and enterprise application integration, which are standard requirementsfor e-commerce
in OECD countries. Individual internal operating systems differ markedly in their
degree of integration with external electronic networks. In design® and production, e-
mail is used to exchange specifications for components with suppliers, although Fiat's
increasing reliance on co-design arrangements means that drawings cannot always be
transferred. While most suppliers are equipped with CAD systems such as Computer
Vision, Fiat operates CATIA workstations, so communication hasto be translated into
other languages such as |-deas. Tellingly, in Italy all suppliers have CATIA®,
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Table5.4. Fiat Group’s Projectsin E-Business

Objective

Initiative

Firm(s) involved

Optimise the supply-chain

Dealerships Spare parts (on-line ordersfor repair shops) Fiat Auto
Health Check Deadler Management System (network to  Fiat Auto
connect all dealers)
Internet SAP Ferrari
e-CRM (integrated offer for dealers) Iveco
Suppliers e-Procurement (direct portal) Fiat Group (open to
Phase | (under launch): commodities, indirect non-Fiat)
materials, IT
Phase Il (project in progress): direct components
Fast Buyer Magneti Mardlli
Improve internal processes CWW-MYFIAT (knowledge management portal) Fiat Auto
HR portal (management of HR processes) lveco
Lengthen the supply chain  Worldwide Financing (on-line sale finance) Fiat Auto
Fidisfornitori on-line (home factoring) Fidis
Savarent on-line (fleet administration) Sava
Targa.com (assistance, infotainment) Fiat Auto
Generate value Fast Buyer (portal for e-procurement of raw materials) Business Solutions
Ciao Web (generic portal) Fiat and IFIL
OnTruck.com (vertical marketplace) Iveco
Source: Fiat.

In procurement, theinternet ishardly used, although e-mail servesfor negotiation
and billing. A new system has been introduced, however, to send material requisition
planning ordersto suppliers by e-mail, with potentially high savings on phone calls™.
Payment is supported on EDI. Fiat expects its suppliers to have e-mail addresses, if
possible onefor sales and one for production, but does not requireit — contrary to what
seems to be the case at Maruti®®. Aggregated information on the degree of e-awareness
among suppliers shows a high correlation between foreign ownership, quality, size and
e-mail availability. Suppliers in the Mumbai area, in particular, are smaller, produce
goods of relatively lower quality and are less likely to have their own internet sites™,

Fiat Indiahasnever considered procuring through auctions, although management
expects no less than 80 per cent of its purchasing operationsin Indiato be put on the
internet by 2005. Lack of convincing evidence on the real benefits of B2B combines
with the perception that, in Indiaat least, business confidence hasto be built over time
through face-to-faceinteraction. Aninteresting finding isthat one supplier — admittedly
amember of India slargest business group and probably thefirst local firm to participate
in an automotive auction — submitted a bid for a component on a Europe-based site,
and to management’s surprise discovered that its price is internationally competitive.
This company thinks that assemblers reluctance to share more information with
potential suppliers is a limit on web bidding, since drawings are available only as
image files and do not allow a precise understanding of components’ specifications™.
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All white-collar employees have intranet and e-mail, although only managers
have internet access. Not surprisingly, e-business is having a much greater impact on
the internal organisation of the firm, although probably at a slower pace than in other
Fiat subsidiaries, partly reflecting low production volumes. In procurement, for
example, process audits of suppliers by the quality team go on the intranet and are
accessiblein other subsidiaries aswell through a dedicated bulletin board (bacheca di
localizzazione). Imports of knocked-out kits of complex systems are electronically
co-ordinated through the company’ sheadquartersin Italy, and Fiat Indiawill eventually
become a full participant in the Global Sourcing System, Fiat’s private exchange.
Shipments, orders, and operational plans can be traced in real time through the World
Material Flow System, although follow-up calls are common. In marketing, Fiat put
aconsiderable emphasis on the development of the internet ahead of the Palio launch.
The nine zonal representatives are armed with a mobile phone and a laptop to ensure
that they remain effective while roaming among the dealer outlets in the country. The
dealers are connected to Fiat through the dealer on-line system (eDos), which allows
full sharing of information on stock levels. More generally, communication flows
with the headquarters and other subsidiaries are now conducted mostly through e-
mail, and the intranet is used for trouble-shooting, often on the basis of previous
experiences in other foreign plants. A starting-kit pool of application systems,
aggregating legacy systems in use elsewhere in the Fiat universe and some India-
specific applications, which was developed a few years ago, is now proposed for the
new Fiat subsidiary in Thailand.

Conclusion

This paper embarked on an analysis of the use of e-business in the Indian car
industry, taking Fiat India as a representative case study and looking in particular at
the effects on (domestic) companiesin the supply chain. Asthe research progressed, it
became clear that the focus had to be broader. While net-based sol utions are expected
to streamline the automotive supply chain, they are necessarily of lesser importance
than progress in implementing lean manufacturing. In this sense the choice of Fiat
Indiamay not be optimal for the present research because the company has struggled,
for different reasons detailed above, to put supply-chain management principles into
operation. At the same time, Fiat represents an ideal case study because it produces a
homogeneous product for emerging markets in eight countries, including India, and
has been very successful in optimising supply-chain management in Brazil, where it
operates one of the largest non-OECD car factories®. Moreover, and despite much
lower production volumes, there is no reason to expect Fiat Indiato be less internet-
savvy than its local competitors. The other contextual element of great importanceis
the upgrading of local firms, SMEs in particular. Here again, the focus on a single
company has allowed access to arare source of information, and suppliers at any rate
also sell to other OEMs.
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The broad picture emerging from this research is one of deep transformations.
The auto business in India, and supplier-OEM relationships in particular, are not
immune from global pressures, including over-supply, industry consolidation, modul ar
assembly and the increasing use of the internet. Internet use now appears to be a core
element in the internal organisation of OEMSs, a fortiori of a global company like
Fiat, and to be taking an increasingly important role in organising inter-firm
relationships. On the other hand the use of the medium is still very limited in intra-
firm relationships. Such effects on the supply chain are clearly more tangible in terms
of e-information management (knowledge management, research and development
and marketing) than in procurement. These results appear to be in line with those of
other studies (e.g. Hawkings and Prencipe, 2000). There also seems to be a high
correlation between size and digital awareness, with SMEs around the world showing
a lower propensity to using the internet. In short, almost regardless of the industry
and the geographical region, early research has hinted that the impact is still minor.
Companies are not putting in place necessary measures to reap potential cost savings
and efficiency improvements, and neither customers nor suppliers are applying real
pressure — despite strong theoretical arguments that the internet allows efficiency
improvement by exchanging information and devel oping collaborative approaches al
aong the supply chain®.

From a development perspective, one disquieting conclusion is that the much-
awaited rebirth of local components manufacturers on the basis of lower entry barriers
isstill well down the road. While Fiat may not be able fully to achieve the efficiency
goals of lean manufacturing, its suppliers are certainly representative of a wider
universe. Hard data show that their insertion into global supply chains has hardly
augmented in recent years, and evidence gathered during the fieldwork confirms that
small-scale suppliers do not export through the internet. That the only firms credited
with bidding on the internet belong to diversified business groups confirms that they
still represent the backbone of industry in emerging markets (Khanna, 2000). It remains
to be seen whether the fact that e-business does not modify relative bargaining positions
inthe automotive supply chain reflects country-specific or industry-specific peculiarities.

On the other hand, in view of the evolutionary nature of e-business and of the
impact it is having on corporate organisation, the scholarly and policy implications
are probably much clearer. Research should focus on how net-based applications change
organisation routines, modify the pool of corporate resources and interact with strategy
in firms of different size, nationality, ownership and industry. Given the lack of
knowledge about the drivers of corporate growth, the value of aggregate analysisis
probably very low. Policy makers should aim at solutions capable of increasing the
genera use of ICT and the internet, starting with the removal of existing barriers, and
refrain if possible from targeted initiatives on e-commerce whose value is limited, at
least in the short term. The upgrading programme in Tamil Nadu run by Fiat, Magneti,
Marelli and UNIDO does indeed support the conclusion of Tewari (2001) that
“innovative programs of support by the government could go along way in diffusing
‘successful’ processes morewidely”.
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10.

Notes

See Goldstein and O’ Connor (2000) on the implications of e-commerce in the
productive sectors of developing countries.

The focus is on the interaction between corporations along the supply chain rather
than on the implications of “clicks” for “bricks” — the so-called business-to-
consumers (B2C) segment. One of the earliest studies on internet car retailing in the
United States finds a rather minor, athough positive, effect on prices: buyers who
use an internet referral service save about 2 per cent on their average new car purchase
(Scott Morton et al., 2000).

According to US Commerce Department figures reported in “E-business to Business
Soars’, Financial Times, 8 March 2001.

The propensity to source components from local firms is also a function of the
extent to which adaptations are made for the local market and the resource intensity
of the parts involved (Barnes and Kaplinsky, 2000).

This section tries to summarise in a few paragraphs a body of literature that could fill
various storehouses, so the author asks forgiveness for being selective if not
inaccurate.

Similar dynamics are clear in other industries producing complex systems, such as
aircraft, with manufacturers of components intervening as risk-sharing partners.

EDI requires users to purchase a value-added network (VAN) connection using
leased lines.

In the case of Fiat, for example, Calabrese (2000) reports that 70-80 per cent of
communication among people involved in product development takes place through
face-to-face interaction, and only 10 per cent is via computer.

A mark-up language is a tool to identify structures in a document. Structured
information contains both content (words, pictures, etc.) and some indication of what
role that content plays (for example, content in a section heading has a different
meaning from content in a footnote, which means something different from content in
a figure caption or content in a database table, etc.). Almost al documents have some
structure. The XML specification defines a standard way to add mark-up to documents.

Precisely because Dell Computer derives a competitive advantage from its exclusive
collaborations and from the proprietary sharing of information with its suppliers, it
has avoided public B2B marketplaces and exchanges (Cohen and Agrawal, 2000).
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11.

12.

13.
14,
15.

16.

17.

18.

19.

20.
21.

22.
23.

24,

Renault-Nissan, Toyota and Peugeot joined later. Elsewhere in the motor sector a
variety of B2B operations are being established. Partstrade.com is a UK-based site
e-marketplace that brings together companies in al areas of the aftermarket. Buyers
are able to request quotes for parts and services which are distributed to
Partstrade.com’s network of registered suppliers. Another area of B2B potential is
seen in the procurement of raw materials. A third example is Bluecycle.com, a B2B
site supported by the insurance group CGNU that offers auto salvage that has been
cleared through the insurance claims process.

Independent marketplaces also exist that charge a small fee for matching up buyers
and sellers. Most of them, however, failed to generate enough liquidity to become
sustainable ventures.

GM had previously created TradeXchange and Ford had set up AutoExchange.
“Big Business Gets to Grips with Net Savings’, Financial Times, 6 March 2001.

In late 1999, OEMS' total market capitalisation was one-third of their total turnover,
while it was 22 times Microsoft’s annual sales.

See http://www.ftc.gov/opa/2000/09/covisint.htm. A buyer-dominated B2B
exchange need not overtly fix prices in order to engineer the results it wants. A
dynamic price discovery mechanism — in which the buyer chooses a reverse auction,
declares up front the desired quantity of a component to procure and makes suppliers
compete in a downward price spiral — leads to a rent transfer with no need of price
fixing.

However, insofar as the quality of developing countries’ physical infrastructure
remains low, OEMs may find it difficult to reduce rush orders by increased sourcing
via the web. Treacherous roads and poor communications infrastructure may
constitute an incentive for the adoption of modular forms of production organisation.

As Fine and Raff (2000) put it, “present practices and possibilities are often partly
determined and highly constrained by past choices and historical events’ (pp. 3-4).

Volkswagen, for instance, is developing its Net 2000 e-procurement system in Brazil
in view of its later adoption in the rest of the world (“Metamorfose Digital”, Exame,
6 September 2000). It is interesting to note that many OEMs experiment in Brazil
with some of the world’s most advanced modular assembly plants, such as VW's
Resende and GM’s Gravatai.

In other words, they chose to “make” rather than “buy”.

Under the terms of the joint venture, Suzuki and the government take turns in
nominating MUL'’s managing director, for five years at a time.

“Loca hero”, The Economist, 14 August 1997.

Under the present norms, foreign car manufacturers have to invest a minimum of
$50 million over three years, increase domestic content to 50 per cent by the third
year and 70 per cent over five years, and attain minimum levels of export earnings.

Other factors that have made upgrading necessary have included obligations to
install catalytic converters, seat belts and laminated safety glass.
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26.

27.

28.

29.

30.

31.

32.

33.

34.

Relationships between the Indian government and Suzuki, however, have become
increasingly bitter. In 2000, Suzuki agreed in principle to the government’s
divesting its 50 per cent stake and expressed its desire to see this stake sold to the
public. The move might not find favour with the government, as it was unlikely to
fetch the desired price. Suzuki is believed to have asked the government for a veto
power on the possible sale of the latter’s stake to a new partner.

By 1993, the Japanese content of Maruti fell from over 90 per cent to 5-6 per cent
(“Cars by the million”, Financial Times, 30 September 1993).

In 1999, roughly half of the 360 largest suppliers had 1SO 9000 certification, athough
only 20 also had QS 9000-status (DREE, 1999).

Similar stalwarts exist in other emerging markets, such as Brazil’s Sab6 Retentores
— aglobal supplier of oil rings, rubber hoses, and gaskets for Volkswagen — or San
Luis— a Mexican firm that supplies suspension systems to Detroit’s Big Three.

This box is based on “Total Quality Ltd.”, Business Today, 22 November 1998.

According to a study by A.T. Kearney cited in “Steering in uncertain territory”,
Business Standard, 21 November 2000.

At present, auto firms have to balance the actual c.i.f. (cost including freight) value
of imports of SKD/CKD kits and components and the f.o.b. (freight on board) value
of exports of cars and components. The United States, the European Union and
Japan had said this condition violated World Trade Organisation (WTO) rules. The
European Union had even filed a petition before the dispute settlement body of the
WTO. Foreign exchange neutrality norms have not applied since 31 March 2001,
when all QRs were lifted.

DaimlerChrysler set up a 50-strong Research Centre-India in Bangalore, which
focuses on encryption technology for security and communication and passive
sensing mechanisms for detection of traffic and road conditions. Delphi, a global
Tier-1 supplier, inaugurated a software development centre in Bangalore in
November 2000, to programme software for engine-control computers. Fiat Group
company Comau has a facility in Pune to source software elements of project
engineering.

In the fourth quarter of 1999, e-commerce accounted for 0.6 per cent of US retail
sales.

There are just 2.6 phone lines for every 100 Indians, compared with a world average
of 15 per 100. Existing bandwidth meets only 60 per cent of current demand. India's
first set of private 1SPs, ending the three-year monopoly of the government-run
telecom operators Videsh Sanchar Nigam Limited (VSNL) and the Department of
Telecom (DoT), were set up in 2000. There are no limitations to the number of
allowable licences, licence fees would be levied for the first five years, and only a
token fee of about two cents a year would be due from the ISPs over the first ten
years. More than 175 licences have aready been issued to |SPs operating in national,
regional and city-specific areas (see “Startup Fever in India’, Siliconindia,
February 2000).
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39.

40.
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42.

43.
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45,
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47.

See the proceedings of the International Workshop “Lean Production and Labour
Force in the Car Industry” held at the Universita della Calabria on 25-27 March 2000
(http://www.sociologia.unical.it/convdottorati.html).

This box is based on “A car is born”, The Economist, 11 September 1997, Borges et
al. (2000), and “Fiat cruises along Brazil's difficult roads”, Financial Times,
4 April 2001.

Over the same period Ford invested $1.1 billion in a new assembly line at its factory
in S80 Bernardo, a S&o Paulo suburb, installing scores of expensive robots. Its aim
was to produce exactly the same car, in exactly the same way, as it does in Western
Europe. But the launch was troubled: delays and two recalls because of minor
defects dented Ford’s Brazilian sales and profits in 1996.

“Brazil Launch for New World Car”, Made in Fiat, October/November 2000.

Fiat's entry into India occurred around 1906 via an ambitious Englishman, D’ Arcy
Baker, who organised bus rides for journalists around Bombay at a then illegal
14 mph, and a race for the first taxi drivers. Between 1929 and 1934, around
800 Fiat 509 cars, commercia chassis, and taxicabs were imported into India. Fiat's
commercial vehicle subsidiary, lveco, is also present through Ashok Leyland’s engine
plant, a joint venture with the Chennai-based company. See “The Indian Connection:
90 years of Fiat in the Sub-Continent”, Made in Fiat, August/September 1999.

“Fiat India Signs MoU for Car Project in Maharashtra,” Financial Daily,
7 December 1997.

PAL also set up a plant in Kalyan in Northeast Mumbai with Peugeot, an equally
beleaguered joint venture.

The firm’s name changed to Fiat India Ltd. (FIL) in September 2000, although
members of the Doshi family still hold management responsibilities.

The Uno's indigenisation level has risen from 52 per cent in 1997 to 70-plus per
cent now.

“Italian Lady Injects Fresh Lease of Lifeinto PAL Kurla Plant Work Force”, Financial
Express, 1 March 1999.

Fiat is indeed the only OEM that does not operate from a greenfield; Ford started
with ajoint venture but, after meeting initial resistance in putting new organisational
measures in force, decided to move to southern India.

This box is based on “Impact of the UNIDO/FIAT Partnership”, 10 February 2000
(http://www.unido.org/doc/f330871.htmls) and “UNIDO Embarks on a Policy Shift”,
The Hindu, 2 November 2000.

In Italy it entered internet sales with a “dealer-centric’ OBS (on-line buying service)
approach in June 2000, first with the Fiat brand (Buy@Fiat), adding Alfa and Lancia
in September. In October 2000, Fiat and Alfa opened web sales sites in the UK and in
November used cars were added in Italy. See “ Testore details Fiat’s future with GM”,
Automotive News Europe, 20 November 2000.
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Intranets are designed to give a group of trusted employees access to a set of resources
within one organisation. Fiat India does not have an extranet, i.e. a private business
community that uses the internet as the backbone to extend mission-critical resources
to partners, suppliers, customers and other individuals outside the physical walls of
an organisation.

Fiat India obviously does not design new cars, but rather adapts, restyles, and remodels
existing ones.

Other firms employ a similar set of ICT tools. Maruti in particular has a rudimentary
MRP, uses EDI in dealing with suppliers, does not trade on-line and enjoys no
inventory visibility along the production pipeline. Interview with Arindam
Bhattacharya, A.T. Kearney, 19 April 2001.

Managers report that telecom prices in India are very high and that excessive red
tape has prevented Fiat from maximising the use of dedicated phone lines to
communicate with Italy.

Interview with Krishnan Arora, VP Purchasing, Fiat India, 16 April 2001.

As predicted on the basis of India's comparative advantage in electronic engineering,
Fiat already outsources work in 3D modelling, athough not for simulation or software
development.

Interview with Raghu Mayya, Tata Auto Plastic Systems, 19 April 2001.

Not to mention that, for a variety of reasons, other OEMs could not prove as co-
operétive as Fiat.

In India these savings are estimated to total $400m (interview with Clifford Patrao,
PricewaterhouseCoopers, 19 April 2001).
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Chapter 6

TheWorld'sFirst Internet Coffee Auction:
Design, Implementation and L essons L earned

Morten Scholer

Behind every successlie hard work, substantial risks, sleepless nightsand — not
least — the hit of luck that can make the whole difference. This brief paper looks at
elements that turned into a success the world's first internet coffee auction, held in
December 1999. L essons are described here for othersto learn, but also to avoid false
expectations among the many who say, “Getting my coffee on the internet would
change everything — for the better”.

TheInternet Auction of Brazilian Coffees

Coffee people still talk about the Brazilian coffees that were offered
simultaneously on four continents. The auction was a success in at least two ways:

— the technology worked; and
— thecoffees sold at prices substantially above expectations.

In October 1999, 315 coffees from different regions in Brazil participated in
the “Best of Brazil” coffee quality contest. In the final round with 24 coffees, agroup
of internationally recognised coffee experts, so-called * cuppers’, selected ten coffees
to be offered at the auction. A total of 900 bags of 60 kg each were made available for
sale. A Brazilian exporter was appointed to represent all ten participating farms. The
auction was announced on aweb site well known within the coffee trade, that of the
Specialty Coffee Association of America (SCAA) (www.scaa.org). SCAA's staff and
their webmaster helped prepare the live website that would be used for the auction.
Twenty-three applicants qualified as bidders. They received samples of al the coffees,
detailed instructions on the event and a password for on-line participation. In the days
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leading up to the auction, they had the opportunity to participate in atrial bidding just
to get familiar with the system — sitting at their screens in the United States, Brazil,
Europe and Japan. The auction started on 15 December 1999 in the American morning
and lasted for 48 hours. The ten coffees were introduced one by one, every five
minutes. The auction also closed coffee by coffee every five minutes, 48 hours later.
To no surprise, the real “fight” for each of the coffees took place during the last hour
of the auction.

Brazilian coffees normally sell at prices below the New York C-price, acommon
benchmark in the coffee trade. The auction coffees attracted an average price of
$1.73 per Ib. at atime when the New York C-price was approximately $1.00 per Ib.
Two coffees went at prices above $2.00 per Ib.

Why Sell Coffee via the Internet?

Theideaof selling coffee at an internet auction developed from two independent
rationales. Thefirst turned out to beright, but the second was only partially vindicated.
The two notions were;

— awish to see the spirit of competition among the coffee growers extended to
subsequent links in the chain from field to cup — obviously in the hope of
high prices;

— awishto bypassthe existing distribution system and create acloser link between
growers and roasters, who would get access to excellent coffees otherwise
difficult to find.

Distribution IsKey

Auctions of this kind make it possible to trace rare, quality coffees directly to
farmers by conducting a competition and to inform roasters directly of the results. In
reality, however, the Brazilian auction could not have happened had the present
distribution system not been solidly in place — and left in place for the transactions!
Farmers and roasters are seldom equipped to handle intermediary export functions
such as transportation, letters of credit, payments, documentation, shipping and so
forth. For thisreason, as part of the auction process, arespected exporter was nominated
to handle all ten coffees— and to accept the potential risks and gains from the
transactions. The idea that coffee can be sold by a small farmer directly to a small
roaster was not in fact tested. Skipping the traditional export-import portion of the
chain would not have been possible. So in the case of the auction, the coffee moved as
it does for ordinary sales. Farmer —> Exporter — Importer — Roaster.
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Size Matters

To make a profit from coffee, one cannot deal with small lots; a certain volume is
necessary. This challenge becomes doubly difficult in asearch for high-quality, gourmet
coffee. In this coffee auction, the lot size of the coffees posed a problem from the
beginning. Coffees are typically sold by the container, which is 250-300 bags. These
lots were on average just below 100 bags. This meant that an importer would either
have to piggyback hislot with other Brazilian coffees or pay the shipping on lessthan a
container. Severa importers decided not to participate for this very reason. Internet
auctions of coffee are for exemplary quality only at the moment, and such quality
sometimes comes in very small packages. Future auctions will have to address this
problem and find co-operative shipping solutionsfair to companies of all sizes. The best
coffee should not be overlooked simply becausethelogisticsto get it to port are difficult.

Risks

In the coffee auction, all parties took financial risks, especialy the farmers.
Without putting pressure on them and calling them every day, enough coffee would
not have come forth for an auction of this kind. The project asked farmers to take a
chance, to hold back selling their coffees in the hope that they would fetch better
prices. Shortly before the auction, they sold the coffee to the nominated exporter
under a formula worked out to split the premium. The opening prices were agreed
and fixed two weeks before the auction. Thiswas not easy, as the benchmark priceson
the world market were heading up at the time.

Rigorous Planning Behind the Dream

The three-year Gourmet Coffee Project, under whose auspices this event took
place, was completed by mid-2000. Five very different coffee-producing countries
participated: Brazil, Burundi, Ethiopia, Papua New Guinea and Uganda. The project
tested arange of activities from production methods to marketing tools. The objective
wasto try new methods of adding value to green coffee, enabling coffee producersto
generate premiums. The internet auction of Brazilian coffees was one of the many
activities of the project, and the lessons |earned became available to all countries that
are members of the International Coffee Organisation (ICO). The project was also
presented to governments worldwide in an ITC presentation during its annual Joint
Advisory Group Meeting. The main sponsor of the project was the Common Fund for
Commodities. ITC was the executing agency.

Prior to the auction, the organisers (Table 6.1) worked out along list (avery long
list, in fact) of al the things that could go wrong. In addition to traditional issues such
as disputes over the quality of the coffee, conditionsfor delivery and so forth, new areas

123



had to be considered.

Were bidding procedures clear enough? What would be doneif a

computer broke down or if the on-line connections got interrupted? How could one

secure full discretion

for the bidders? Would closing with last bids be at night in the

United States, Europe or Japan? Many more questions of this type emerged as well.

Table 6.1. Organisers behind the First Internet Coffee Auction
Name Functions
Brazilian Specidty Coffee Association Liaison to farmers and the exporter; organisation of
the competition for selection of coffees.
Co-operative Regiona de Cagei cultoresem Exporter of al ten coffees
Guaxupe Ltda. — Cooxupe
The Gourmet Coffee Project Funding and advice.
The Speciaty Coffee Association of America Promotion viaits web site; technical organisation of

the auction; contractual arrangements between al
parties.

What Did the Bidders See?

Using apassword, bidders around the world opened ascreen with the information

shown in Table 6.2.

Table 6.2. Information Provided On-Screen

Name Description

Item: A code for each of the ten coffeesfor sale.

Bags: Number of 60-kg bagsfor sale.

Bid: The highest bid per pound (Ib.) expressed in dollars at any time. The opening
prices were different and had been agreed upon between the individua farmers
and the exporter.

Value: The system automaticaly calculated the total sales price a any point, i.e. bags x
bid (e.g. 49 bags at current bid of $1.55 cost $10 046.28).

High Bidder: The secret code of the bidder having made the highest bid at any point. The
bidders had been guaranteed full discretion during and after the auction, but all
bidders who purchased one or severd coffees made it publicly known afterwards.

Description: Names of farms. By a“click” on the name, the bidder could obtain information
on the farm and the coffee (of which he had received a sample already).

Time The auction opened with only one coffee (BGP 110) open for bidding. Every five
minutes, anew coffee was added until the screen was full. The auction closed 48
hours later — aso at five-minute intervals.

Status: This column stayed Open for 48 hours. Thereafter it changed to Closed and the

closing priceto be paid by the “winner” could be seen in columns 3 and 4.
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This screen shot, printed out during the auction (see Table 6.3), captures the
bidding process at one point, 17 December, at 17.30 Central European Time. The
screen shows that the auction had four minutes, 18 seconds left for bidding on Item
BGP 105; and 24 minutes, 18 seconds left on the last Item, BGP 101. It was morning
on the West Coast of the United States and the middle of the night in Japan.

Table 6.3. List of Available Auctions

Item Bags Bid Vaue (US$) High Bidder Description Time Status
BGP110 102 $1.85 24 960.29 C18E2A  Carvalho Dias - Closed
BGP109 44 $1.65 9603.16 968A94  Bittencourt - Closed
BGP108 134 $1.46 25878.28 C18E2A  Nagona - Closed
BGP107 150 $1.50 29761.87 9C27BF  Ferreira - Closed
BGP106 99 $1.38 18071.41 D28CA3  Diamante - Closed
BGP105 49 $1.48 9592.58 20FOF4  Fernandes 0:00:04:18 Open
BGP104 49 $1.32 8555.54 C3E703  Watanabe 0:00:09:18 Open
BGP103 49 $1.55 10 046.28 20FOF4  Francischini 0:00:14:18 Open
BGP102 141 $1.80 33571.39 F18EB1  Nannetti 0:00:19:18 Open
BGP101 50 $1.70 11 243.37 466DCC  Ottoni 0:00:24:18 Open

Isthe Coffee Auction a Viable M odel?

The internet coffee auction was an experiment, made possible only on the basis
of great efforts and contributions by many parties in the form of risk-taking, man-
hours and flat-out sponsorship. People made these contributions with the obvious
hope that auctions of this kind could become viable in their own right in the long run.
The turnover at the specific auction was around $200 000 for 900 bags only — a
mere drop in the coffee ocean — but this was deliberate. If things had not worked
out, the cost of remedy and compensation would not have reached an alarming
magnitude. The auction attracted great attention in coffee circles, and the Brazilian
parties began preparing new internet auctions of their coffees from 2000. The volume
was to increase, the bidding procedures would be adapted, etc. It was assumed that a
third auction in 2001 could be self-sustaining for al parties involved. Indeed, in late
2001, the Brazilians arranged — for the third time — a similar internet coffee auction
but for larger quantities. All three Brazilian auctions held thus far have been successful
regarding both technol ogy and prices obtained for the coffees. In mid-2001, Guatemala
organised an internet coffee auction of the same kind — also with very encouraging
results. Others who might consider organising an internet coffee auction now have the
valuable knowledge that it can indeed be done'.
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Nevertheless, the following cautions should be borne in mind:
— much tailor-made preparatory work is essential;

—  parties will face risks bigger than those in the known day-to-day business, at
least at the start;

— thefirst auction probably will not be economically viable on its own and may
require external financial support;

— the coffees to be offered must be unique (in quality or as speciality or organic
coffees) to create attention and justify a premium; and

— ot sizes probably need to be large enough to justify separate shipment.

Note

1. Further information on the internet coffee auctions can be obtained from
www.intracen.org or scholer@intracen.org.
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Chapter 7

The Micro-Foundations of E-Commerce:
| nfor mational-Focused Development
in Andhra Pradesh, India

Kyle Eischen

They are called computers, simply because computation is the only significant
job that has so far been given to them. The name has somewhat obscured the
fact that they are capable of much greater generality...To describe its
potentialities, the computer needs a new name. Perhaps as good a name as
any is “information machine” .

Louis Ridenour, 1952.

Science, as well as technology, will in the near and farther future increasingly
turn from problems of intensity, substance, and energy, to problems of structure,
organisation, information, and control.

John von Neumann, 1949

“Software translates languages on \Web”

Lotus Ireland, a subsidiary of International Business Machines Corp., said
Wednesday it had developed a new software product allowing people
speaking different languages to communicate across the Web. Lotus
Translation Services for Sametime translates Web chat and communications
as typed in real time, and will go on sale in September. The software employs
Java technologies.

San Jose Mercury “ TechTicker”, 22 June 2000

As goes software...so goes business and, perhaps, even society itself.

Survey: Software, The Economist, 12 April 2001
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The Micro-Foundations of E-Commerce

E-commerce has tremendous but unrealised potential to restructure the global
environment. Yet understanding if and how this potential will be realised, particularly
for devel oping economies, requires moving beyond e-commerce to consider the patterns
that underlie information technologies (IT) generally. These general patterns, what
makes IT a unique and transformative factor within the global environment, exist
separately from the actual development of e-commerce as a viable and extensive
economic and social reality. Mapping the central structures of IT that in turn structure
the nature of e-commerce is crucial exactly because it frames analysis around the
institutionalisation of new structures of inclusion, power and profit that operate
separately from the development of specific economic sectors or technologies.

An essential method for beginning to define these broader patternsis to signal
the fundamental difference between software and hardware.> This seems simplistic,
but softwareiswhat underlies e-commerce, makesit dynamic and structuresthe nature
of economic relationships within it. Software also embodies the informational as
opposed to technological aspects of new information technologies. Informational
development, whether focused on specific sectors (B2C, B2B, |Cs, OSs) or outcomes
(e-commerce, e-government, telemedicine), involves more than building hardware
infrastructure. It requires that relationships and social patterns evolve around and
become embedded in that infrastructure. From the protocol s that offer interoperability
between computers, access to on-line databases, processing of transactions and real-
time communication to the “dancing paper clip” in Windows, software is a central
tool through which interactions with and between networks are structured. In this
way, e-commerce or other digital sectors, usually through software, are fundamentally
information-framed and socially structured processes.

More importantly, informational production, products and industries (like
software) reflect unique patternsthat contrast with previous models of industrialisation?.
On a micro-foundational level, IT production follows patterns that reflect an
informational development process. This contrasts directly with industrial and
manufacturing patterns, even within other high-technology hardware sectors. It suggests
that informational industriesentail different social, governmental and economic policies
and institutions in their establishment, fortification and expansion. Patterns from
previousindustrial development efforts, particularly those focused on large-scale state
investment in fixed and defined resources, will conflict with these new patterns, limiting
the success of development efforts. State investment and policy remain central, but
must be aligned with the development of an overall informational structure. Focusing
on the technological or infrastructure aspects of IT, while comfortable within the
framework of industrial policy and institutions, will not result in successful new
economic and social development.

Bill Gates has argued that neither technology nor capitalism will aleviate the
problems of the world’s poor, but executives and policy makers from developing
nations have advocated exactly such an approach. Understanding the general trends
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withinIT helpsevaluate such claims, to arrive at conclusionsthat reflect the complexity
and truth in both arguments. The forecast of IT's transformation of India within five
years by the CEO of Wipro, oneof India’sleading softwarefirms, is probably accurate.
It does not necessarily follow that such atransformation will entail the alleviation of
the poverty Gatesis concerned with, or that such a transformation will entail specific
technologies or organisational patternslike e-commerce as currently conceived®. Recent
statistics from India highlight such patterns (NASSCOM, 2001). In India as of
December 2000:

— therewereonly 1.8 million internet subscribers (and morethan 5.5 million users);
— 68 towns and cities accounted for 92 per cent of internet users,

— thecapital cities (New Delhi and other state capitals) accounted for 79 per cent
of internet connections across the country;

— there was a PC base of 5 million PCs. Of these, 3.7 million machines could be
effectively used for the Internet;

— 91 per cent of India's corporate web sites were located overseas,

— the 1999-2000 total volume of e-commerce transactions in India was
approximately Rs. 450 crore (or roughly $96 000 000 as of December 2000
exchange rates), largely involving financial or B2B transactions,

— by 2005, forecasts predict that only 1.5 per cent of total e-commerce transactions
will come from B2C;

— by 2005, there will be a$9 billion business opportunity for Indian IT companies
serving the global e-solutions services market.

The statistics highlight that e-commerce as a generalised phenomenon for the
majority of peoplein Indiaisunlikely anytimein the near future. However, e-commerce
will transform businessin India, creating large new markets and fundamentally altering
the relationship between India and the global economy. How these new relationships
are structured and supported — organisationally, technically and politically — will
be the central way in which the majority of peoplein India are affected (positively or
negatively, through inclusion or exclusion) by e-commerce and new information
technologies.

As Dertouzos (2001) points out, digital technologies, as currently designed and
implemented, will not instigate revolutionary change until they are structured to meet
the needs of the 2 billion illiterate individuals in the world. This, again, does not
mean that these 2 billion individuals will not have their economies and societies
impacted upon by informational practices, products and industries. The very
conceptualisation and implementation of digital technologies as text and computer
based (assuming literacy, romanised character sets and a series of basic infrastructural
supports) isaready exclusionary for avast majority of theworld’s population, including
large portions of Indian society (particularly women). It does mean that the structure
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of that impact will be determined not by specific industries or products, but rather by
the institutionalisation of patterns that structure the production, manipulation and
dissemination of information asembedded in e-commerce and other applied technology
formats. As highlighted by the statistics above, these are the exact patterns that are
increasingly central issues for India in terms of e-commerce, IT and development in
the coming decade.

Such questions and contradictions become more open to analysiswhen the micro-
foundations of informational development, the mechanisms that translate information
into products and power, are considered. Such explanations are important exactly
becausetheir absencelimitsan analysisof global processesgenerally, and the discussion
of specific policies and development strategies in particular. Moving beyond any
specific technological or sectoral focus to understand IT as an informational-driven
practice (Brown and Duguid, 2000) requires detailing the processes, products and
industry patterns that structure its development. This involves clarifying not only the
technol ogical aspects but also the informational patterns within new technol ogies that
structure how information is created, distributed and managed.

A look at Andhra Pradesh, India provides an initial understanding of each of
theseissues, helping clarify the space for action and the possibility of overall economic
and social growth within an “informational” development strategy. Although focused
on building a local software sector, the policies pursued by Andhra Pradesh outline
the overall social and economic impacts that informational strategies entail. Andhra
Pradesh demonstrates that sustainable and widespread |1 T-focused economic
development, even if targeted on one specific industry or sector, requires a
reconceptualisation of resources, capacities and potential outcomes in line with the
genera patterns structuring informational development.

Opening the “Black Box” of Informational Processes, Products and Industry

The higher-level aspects of the information society are well established and
theorised for both macro analysis of how “information societies’ establish a new
conception of social and economic reality and more detailed meso-level considerations
of how thisreality is structured geographically and organisationally. In the conceptual
case, there is an extensive literature that seeks to understand the shift signalled by a
move from a physical to an informational-based environment. Such analysis focuses
on the nature of a “digital society” (Negroponte, 1995; Webster, 1995), the role of
knowledge asthe central resource (Drucker, 1993) and the spatial and symbolic impacts
of such developments (Cairncross, 1997; Lash and Urry, 1994). This literature is
complemented by analysis of the institutional and geographic structures that transmit
and transform information on regional levels (Saxenian, 1994, 1999) and globally
(Gordon, 1994; Borrus, 1993) through new organisational forms and mechanisms
(Castells, 1996; Amin, 1994).
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Whileanalytically rich, thisbroader theorising failsto link to changesin concrete
behaviour and practice. Defining the practicesthat underpin these general considerations
is essential to understanding what precisely is unique about an informational-driven
environment, in concrete terms with defined and predictable outcomes. As Rosenberg
(1982, p. vii) states, “(T)hisis because the specific characteristics of certain technologies
have ramifications for economic phenomena that cannot be understood without a
close examination of these characteristics’. It is exactly these characteristics that are
missing in much of the analysis of “information economies and societies’.

Moving inside the “black box” of IT, it is possible to consider the “micro
foundations of economic dynamics’ (Dosi, 1984, p. 1) that link technical change with
the macroeconomic and social forces that define a globalised information-driven
environment. Focusing on micro-level practices— and their embeddedness in norms,
organisations and practices that translate information into power and profit — opens
a path to a more rigorous and systematic understanding of how global trends and
micro-processes are interconnected, how IT is simultaneously technical and social,
and how “information societies’ compare with previous industrial transformations.

Outlining Informational Production: Finding the Information in Information
Technologies

The Impact of Informational Patterns upon Norms, Organisations and
I nstitutions

How social practices and knowledge are codified into information technologies
becomes a central issue for understanding social and economic policies within an
informational environment. IT generally is not only a physical architecture that
facilitates global flows (Castells, 1996; Held et al., 1999), but also structures how
such flows occur. Assumptions about social processes are inherently built into the
algorithms that comprise information technologies. As I T increases in importance in
society, such assumptionsincreasingly impact upon how social relations are structured.
Thisinturn suggeststhat I T increasingly shapesthe strategic and organisational choices
of governments, firms and civil society, whether consciously or not (Lessig, 1999;
Mitchell, 1998).

IT isincreasingly the central method for producing, storing, transforming and
distributing knowledge. The structure of this process frames how social knowledge
becomes embodied in actual products. In other words, informational practices
increasingly define how information is produced and translated into power and profit
on the “shop floor” (or in the cubicle). Informational production comprises a very
tacit, unquantifiable process, which makesthe regulation of both theinputsand outputs
of that process extremely challenging. In many ways, it has an artistic and “free-
speech” quality that challenges industrial forms of regulation and policy. In turn,
informational industries reflect the basic patterns of informational production and
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products. The organisational patterns of firmsand the global structuring of production
reflect patterns structured around the creation, manipulation and dissemination of
information. The vertically integrated, product-centred firm — linked first to global
networks of immigration and then to distinct regional centres of development
globally — make organisational and strategic sense when viewed through the demands
of information practices.

Informational production processes and organisational logics help elaborate on
many key patterns visible in a global, information-driven society. At the most simple
level, analysing informational practices explains how processes are both global (a
global market for IT products and labour) and extremely regional (a need for local
knowledge and interaction) simultaneously, and how such relationships are structured
through global networks and flows. Understanding informational production processes
helpslink micro-level (shop floor) processesto broader organisational and institutional
trends in the global environment.

More importantly, this analysis helps elaborate on the informational aspects of
IT specificaly and the “information economy” generally. The extensive literature
that considers Fordism and Taylorism indicative of essential social relationships,
production processes and organisational structures in the 20th century (Doray, 1988;
Giordano, 1992; Waring, 1991) establishesapattern for linking “ shop-floor” and larger
macroeconomic and social trends. Debates on the transformation of this structure,
linked specifically to “Japanese-style” production systems (Jurgens et al., 1993;
Sheldrake, 1996; Womack et al., 1991), indicate how such micro-level changesin the
organisation of production occur and impact upon broader industry and social patterns.
The predominance of I T in the economy, combined with its unigque production process,
suggests that informational patterns play a similar role within an information-driven
environment.

Similar arguments have aready been made for “high-technology” industries,
particularly the semiconductor industry. In arguing for an anaysis of IT as a “new
mode of industrialisation”, Henderson (1989, p. 4) considers that “(S)emiconductors
are not only the heart of microelectronics and information industries generally, but
semiconductor companies themsel ves constitute a production and organisational form
that is a paradigm example for the global option in practice”. Angel (1994) continues
thisline of reasoning by stating that semiconductor firms are optimised for innovation,
which in turn shapes the organisational and geographic structure of the industry. This
“structuring for innovation” is embedded in the linking of flexibility and innovation
on the factory floor, shaping formal and informal learning and information exchange.

While correct in focusing on the impact of IT, a focus on semiconductors or
other manufacturing-based high-tech industriesfails adequately to frame analysisaround
an “informational mode of development” (Castells, 1989) that operates within a
different supporting environment with distinct economic and social consequences.
Simply, building asemiconductor industry has much morein common with anindustrial
model of devel opment than with the promotion of software, biotechnology, multimedia,

134



networks or other informational industries. The difficulty regions have experienced
in moving from semiconductor to informational industries like biotechnology and
software, in contrast with the move from el ectroni cs manufacturing to semiconductors,
highlights this difference’.

Overadl, an informational mode of development signals that regions develop
environmentsin support of informational practicesand firms, aswell asdevelop policy
to address the social implications of such an environment. Detailing the general
production, product and industry patterns that shape IT industries overall as
“informational” opensup the possibility of understanding the possibilitiesand challenges
of IT-focused development.

Informational Production: A Working Model

New information-based production patternsindicate how information is produced
in the economy, supported by organisational forms that frame both this production
and new social structures (and tensions). Innovation and competition will be centred
on products and not processes, where access to unique sources of knowledge and
human resources combined with market dominance are central to long-term competitive
advantage. These patternswill play out on both the global and regional levelsasfirms
seek global labour and product markets, but remain regionally focused, based on the
need for agglomerating production and gaining access to unique domain knowledge.

The widespread nature of these patterns, and their similarity to “networked
society” conceptionsis not coincidence. An informational production model suggests
that such an environment will be global with strong regional agglomerations formed
by aneed for skilled workers and domain knowledge. It will contain globally distributed
mechanisms for congealing social knowledge as both a resource and an end product.
It will include flexible and dynamic processes linked to the very tacit nature of its
production process. Importantly, it will consist of new organisations and institutions
to support such innovative, informational environments.

Focusing on processes, products and industries details the informational aspects
that structure and interact with the overall global environment. A working model of
“informational production” is comprised of several elements®.

Process

— It embodies a process organised around the definition, generation, manipulation
and transmission of information into socially and economically applicableforms.

— Because it is socialy structured and often determined, the production of such
congealed knowledge will often take the form of craft-like (or creative or
research-like) production systemswheretacit (as opposed to explicit) knowledge
isessential, peer or market review processes dominate and production processes
are non-rationalised.
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Skilled human resources from multiple knowledge domains will be the central
resource, with a weakly defined division of labour.

Such production structures imply that extensive, as contrasted with intensive,
production will take precedence. This constraint will apply no matter which
organisational model, proprietary or open-source for example, is used to access
sufficient skill and resourcesto devel op and test new information-based products.

Increasingly, value added will be greater in the design or mapping of the
agorithmic aspects of a process, i.e. in the ability to define and model it, than
in its actual implementation, manufacture or replication.

Product

Informational products will have both functional and expressive qualities that
will increasingly blur and extend existing legal codes and norms based on
industrial models of intellectual property.

Central debates will focus on balancing privacy, intellectual property, public
and private goods and speech concerns around IT products.

The socia knowledge and assumptions embedded in IT products will result in
the institutionalisation of norms prior to the application of the technologies in
society.

Business models, reflecting the difficulty of controlling distribution and
replication of intellectual property, will move to establish products as de facto
market standards and then control the pace of innovation with such standards.

Given thelimits of process rationalisation, products will be the central source of
competition.

Competition will centre on whether the translation and codification of existing
processes into digital or algorithmic forms constitutes innovation or mere
replication of existing knowledge.

Productswill inherently contain flaws derived from their non-rational production,
the complexity of processes being mapped and the assumptions built into their
design.

The nature of competition will tend to produce dominant products and standards
that structure the pace and direction of multiple industries.

Industry

Flexible, networked organisational forms able to manage flows of information
efficiently and rapidly (both its creation and applications), guide “information”
or “knowledge” workers and implement new tools for manipulation and
dissemination of information will take precedence.
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— Organisationswill locatein regional environments that both produce knowledge
and stimulate its transformation into congeal ed, marketable forms.

— Regionsglobally networked through flows of individualswill tend to predominate,
individuals being the key socia institution for transmitting tacit knowledge as
well as providing the highest value added within the global environment.

— Regiond centresof information devel opment (either independent or within aglobal
firm) will be responsible for the full development cycle of individual products.

—  Labour marketswill increasingly be globally defined, although product markets
will be fragmented.

— The socia nature of domain knowledge, i.e. the place and context-specific
understanding of processes, ensurethat regionsand culture will play asignificant
role in the development of IT.

— Firmswill tend to be vertically integrated and dominant in specific knowledge
domains.

— Monopolies will tend to occur, both through the establishment of standards and
the drive of firms to control the innovation and product cycle.

Analysis of globalisation and the information society (Castells, 1996;
Gordon, 1994; Held et al., 1999; Amin, 1994; Drucker, 1993; Shapiro and
Varian, 1999) has already established macro patterns similar to this working model
for the nature of innovation and knowledge, patterns of global flows, network
organisational forms and new social structures. Outlining informational patterns,
however, servesasaclarification of why information isvaluable and how it isstructured
and valorised in the global economy on a micro-level. It also opens up a method for
linking these broader theorieswith individual case studiesthat lead to aclearer definition
of the strategies and outcomes at play for new development efforts within the global
economy, like that of Andhra Pradesh detailed below.

Building an “Information Economy”: The Case of Andhra Pradesh, India®

On the southeastern coast of India, the state of Andhra Pradesh is undertaking a
dramatic experiment in building what can justifiably be called an information society’.
Over thelast six yearsthe state government has propelled Andhra Pradesh from virtual
anonymity to status as a central location for software investment and development
within the global economy. By 1999 Andhra Pradesh had 15 000 software professionals
in 192 firms, with the number of companies growing by 70 per cent ayear®. A central
aspect of the regional initiative has been the social transformations linked to fostering
an overall “informational” environment in support of the I T strategy. Yet, for most of
the 1990s, no one would have foreseen the possibilities of development in Andhra
Pradesh in general, let alone development centred on one of the most dynamic and
leading industries of the coming century.
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The central questions surrounding the development strategy focus on the ability
of the region to promote IT development within exactly this economic and social
environment. Theresources and capacitiesthat the regional strategy built on and created
signal how the overall informational patterns above impacted upon policy and
development efforts. AndhraPradesh a so directly addressesthe question of I T generally,
and software particularly, as an overall engine of regional growth. Most important,
the nature of the strategy and the corresponding policies— regarding which industries,
investments and programmes have or have not been targeted — frames informational
strategies within a context that outlines the specific opportunities and challenges of I T
for developing economies globally.

Initiating and Sustaining Informational Strategies

The general features of “information regions’ or “technopoles’ that support
knowledge or information-focused development initiatives have been well-established
(Castellsand Hall, 1994; De Vol, 1999, 2000; Mytelka, 1999). Ingeneral, I T development
strategies strive for three simultaneous goals: re-industrialisation as linked to a constant
transforming of comparative advantage, regional development to ensure equitable and
broad growth and the building of synergy to create new economic opportunities and
vitality (Castells and Hall, 1994). In practice these goals evolve within the categories of
public policy, comparative location benchmarking and social infrastructure devel opment.
The central catalyst in each isthe state. “ State and local governments, public policies,
and the interaction between private and public sectors are crucial for the genesis,
expansion and fortification phases of high-tech development” (De Vol, 2000, p. 3).

Distilling these general factors into a simple matrix helps simplify the complex
milieu of factors that support informational regions and highlights the features, if
any, that can be carried over from pre-existing development strategies. Very broadly,
governments should focus on five factors central to the establishment and growth of
an IT region:

— research centres;

— investments to jump-start development;

—  human-capital development;

— capital and institutions for the commercialisation of research; and

— agoverning and institutional culture and social environment that promote
development.

Hidden within each of these factors is a double quantitative and qualitative
characteristic crucial to evaluating the viability of the “genesis, expansion and
fortification” of IT initiatives. The quantitative aspect involves fairly direct
infrastructure and institutional initiatives that can be measured by standard financial
and statistical measures. In Andhra Pradesh, these quantitative aspects are exactly
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those supplied by the national legacies that were crucial to the genesis of the regional
strategy (Eischen, 2000b). The qualitative aspect involves the nature and quality of
theinstitutions, cultures and rel ationships el aborated around the devel opment initiative
that ensureits expansion and fortification. Successful I T strategiesinvolve the state as
acatalyst of both economic and socia transformation at different stages of theinitiative.
Thisimpliesthat information-focused initiativesinvol ve the region-state exactly because
of the qualitative factors (socia infrastructure, institutional culture, public-private
partnerships) surrounding the institutionalisation and growth of theregional IT strategy.

As for most development initiatives, the initial kernel (or genesis) of an IT
regional strategy may be quantitatively measured, but long-term success lies in the
qualitative aspects of research, investment, human capital, commercial networks and
governance structures. I T regionsareinherently social projectsfor building new social
norms and institutions to ensure long-term comparative advantage. Understanding
and evaluating the Andhra Pradesh initiative involves analysing how regional efforts
have framed both these quantitative and qualitative aspects within the overall patterns
of informational development outlined above.

Information industries such as software require supporting social institutions
and organisations to link local resources with the global economy. These institutional
linkages are a mechanism through which IT industries access unique local social
knowledge on which global competition centres. The specific featuresof I T processes,
particularly the need for locally specific domain knowledge, represent one of the
essential mechanismsthrough which local information isvalorised in global economic
and social circuits (Geertz, 1983). Information technol ogies such as software thus are
incredibly flexible and dynamic processes, not only comprising how information moves
in the global environment but also embedding local knowledge in the technologies
themselves. Information industries build on pre-existing institutions, cultural patterns
and social norms to access unique domain knowledge, while simultaneously creating
new structuresthat slowly intertwine and transform these existing social relationships.

Fully understanding the implications of these broader patterns requires detailing
the opportunitiesand challenges presented by the shift to information-focused processes,
products, norms and institutions. The choice of software as a central focus of
government policy and economic growth is not just a simple choice of policy or
industry, but involves arestructuring of social and economic relationshipsin line with
the qualitative aspects of the factors that support informational industries generally.

Such an understanding is clear when considering the three facets of the regional
initiative: the replication of national resources on the regional level, the building of
unique regional capacities and the fostering and capturing of private initiatives. The
key thread running through each of these, given the essential quantitative and qualitative
aspects of IT regions, is that they form an organic whole essential to developing the
long-term viability of the information-focused strategy in Andhra Pradesh. Thislong-
term viability goes beyond the mere fostering of “information industries or
infrastructure” and entails the reformulation of social and political relations around
an innovative IT environment — explicitly building the institutional framework that
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supports an informational region operating in a globa economy. In this way, Andhra
Pradesh is an ideal case in which to consider the social and economic framework
within which new social relations are structured as regions pursue new informational
models of development.

Extending, Incorporating and Building National Legaciesinto New
Institutions

Given the challenges posed by the inherited national legacies and informational
production structures, the specific policy initiatives of Andhra Pradesh (Table 7.1)
outline the simultaneous building of an innovative environment and addressing the
potential limitations of software as adriver of regiona development. The uniqueness
of the Andhra Pradesh initiative rests on thelocal resources, capacities and institutions
that have spurred regional development relative to other regions nationally® and
globally®. Thisregional advantageissupported by areal understanding of theinnovative
environment, i.e. the qualitative aspects of IT regions, that informational regions
require. This overall understanding has allowed regional policymakersto incorporate
national legacies, build innovative regional programmes and tap into global networks
to both initiate and sustain the regional initiative.

Table 7.1. Overview of Andhra Pradesh Regional I T Strategy

Objectives Initiatives

Capture National Resources Software Technology Parks, Hyderabad
HI-TEC City Development

Indian Institute of Internet Technology
Indian School of Business

Institute of DNA Finger Printing

Government Bureaucrats and Administrators

AP Biotechnology Park

Andhra Pradesh Technology Promotion and Development Centre
Apparel Export Park

Regional-State Venture Capital

Regiona “SMART” Initiatives

The “Talking Heads’
Satyam Corporation
ICICI Knowledge Park
ALEAP Industrid Estate

Sat Up Unique Programs and
Institutions

Foster Private Initiatives and
Networks

YVVV VVVVY VVVVVYVY

Overall, the Andhra Pradesh regional strategy focuses on the development of a
“hi-tech habitat” that develops the infrastructure, partnerships, regulation, financing
and social norms that will create an innovative region over the next two decades
(Government of Andhra Pradesh, 2000). Key investments seek to build theinfrastructure
that will be the architecture within which software and informational development
generally can take place. New partnerships with national, regional, private and
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international institutions for both expertise and financing support such infrastructure
investments. The partnershipsand initiatives have been directly supported by regulation
within the control space delineated under the Indian constitution (Eischen, 2000b).
These partnerships have also involved capturing national institutes to operate within
regional objectives, either incorporating them into regional development coalitions or
directly framing their policies to match regional initiative aims. The hope is that in
combination these initiatives will create a synergy that will foster an innovative
environment in which talented individualswill stay intheregion and overseasAndhras
will return and establish new ventures.

Theoverall direction of theregional strategy isimportant, but the new structures
created in support of the initiative clearly highlight the social transformations entailed
by the strategy. The combination of national legacies, regional innovationsand private
initiatives details the building of an information region in practice from the ground
up. Overall, Andhra Pradesh provides detail ed evidence of the sustainability and reach
of the software-focused strategy as it moves from genesis to expansion.

Replicating and Capturing National I nstitutions and Resources: Fillingin
the Gaps

Much of the effort in Andhra Pradesh over the last six years has focused on
replicating key national institutions or capturing existing national capacitiesfor regional
goals. While national legacies did provide key resources to initiate development in
Andhra Pradesh, there were gaps in this inheritance compared with other regions
nationally (Eischen, 2000b). Much effort hasfocused on replicating national institutions
and capacities that facilitated IT industries in other regions in India. The national
institutions and resources that did exist in the region have essentially been captured
and transformed into de facto if not de jure regional resources. Key developments
along both these lines have been:

Software Technology Parks, Hyderabad

The STPin AndhraPradesh hasbecome anintegral part of theregiona initiative,
promoting software investment in Andhra Pradesh in direct competition with
other regional STP centresin India. It isakey actor in the HI-TEC City project
and has become a lead partner with the state in expanding STP services
(telecommunications, single-window clearance) to new urban regionsthroughout
Andhra Pradesh hoping to capture investments and small local software start-
ups funded through new state-sponsored venture capital.

HI-TEC (Hyderabad Information Technology and Engineering Consultancy) City

The HI-TEC City is the premier targeted regional investment focused on
constructing a software cluster. The $850 million software park, explicitly
modelled on initiatives such asthe Electronics City in Bangal ore, has been central
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to attracting new investors, including Microsoft, Metamore and Oracle.
Additionally, companies such as Motorola, Wipro and Baan Infosys have
undertaken new or expanded investmentsin Hyderabad and are building campuses
near the HI-TEC City. Structured as a land-for-equity swap (the regional
government provided 158 acres of land in return for an 11 per cent equity stake),
theventureisapublic-private partnership between the Andhra Pradesh I nvestment
Corporation (APIC) and L& T Engineering. Overall planning has focused on
using urban land policy to link geographically new investments in software
campuses, leading universities and research centres, new housing initiatives and
telecommunication and transportation infrastructure, around which the software
industry will expand region-wide.

Indian Institute of Internet Technology (111T)

ThelllT isaninvestment paired with the HI-TEC City. Theaim isto build from
the ground up an institution equivalent to the six existing Indian Institutes of
Technology and Science found in other regions throughout India. The I11T has
drawn investments from many of the same firms investing in the HI-TEC City.
Specific investments include: the Microsoft School of Software Technology, the
Oracle School of Advanced Software Technology, the Metamore School of
Excellence in Software Methodologies and the IBM School of Enterprise Wide
Computing.

Indian School of Business (1SB)

The Indian School of Business is being constructed next door to the IIIT as a
local variant of the five Indian I nstitutes of Management. The school istheidea
of Rajat Gupta, amanaging director of McKinsey & Co. The $80 million school
was moved to Andhra Pradesh after strong regional advocacy by Andhra
government officials and in reaction to resistance in Mumbai to the absence of
student enrolment guarantees for scheduled castes. The school is being formed
in partnership with the Wharton School of Business at the University of
Pennsylvaniaand the Kellogg Graduate School of Management at Northwestern.

The Institute of DNA Finger Printing

Thisis anew nationally funded research institute specialising in basic R&D in
DNA fingerprinting, molecular diagnostics and bio-informatics. It serves asthe
bio-informatics national node for the European Molecular Biology network
(EMBnet), as well as the national centre for bio-informatics services including
the biomolecul ar sequence, macromolecular structure and genome databases. It
aso contains anew graduate school in al fields of thelife sciences. Theinstitute
fits perfectly with the regional focus on devel oping information-based industries
backed by institutions to generate new research and skilled human resources.

142



Management Skills to Run Government Programmes

One of the truly extraordinary aspects of the development initiative in Andhra
Pradesh has been its formulation, implementation and management by career
national bureaucrats and locally based national research institutes. Capturing
these national skills and resources and directing them to local needs has been
one of the key factors in establishing the management and technical skills to
develop and implement the regional initiatives.

Building Regional I nstitutions and Capacity

Adaptation of existing resources and building local models to fill in gapsin
the national inheritance have combined with unique regional initiatives. Long-term
success of the software strategy depends on building regional innovative capacity
around information-focused production. Regional policies suggest that applying such
skillsto economic and social issuesisacrucial aspect of devel oping innovative capacity.
One of the central features of theregional initiativesisglobal benchmarking. Regional
planners have freely borrowed or adapted programmes from successful initiatives in
India, Southeast Asia, Europe and the United States. They have also created unique
programmesto serve asmodelsfor other regional initiatives. Key programmesinclude:

AP Biotechnology Park

Like the HI-TEC City, the park is designed as a focus for commercialisation of
biotechnology research and manufacturing as well a basis for the application of
biotechnology to agricultural needs within the state. The park is set up explicitly
to generate “ synergy with other technol ogy-based companies and public research
organisations, creating opportunities for networking, collaborations and
technology exchange”.

Andhra Pradesh Technology Promotion and Development Centre

This government project provides a central location to help local industries and
entrepreneursreach and competein global marketsthrough technology innovation
and the meeting of international standards. It ismodelled directly on the Steinbeis
Foundation for Economic Promotion in Baden Wurttemberg, Germany, designed
to help SMEsin technology acquisition and global sales. The Centre operates as
the central nodein anetwork of dozensof regional and national research institutes
and firms.

Apparel Export Park

The park is focused on the expansion of textile exports from the region. It is
directly linked to the National Institute of Fashion Technology and the Apparel
Training and Design Centre, built next to the HI-TEC City, that offer new
technologies, design and human resources to the Apparel Park.
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Regional-Sate Venture Capital

The government has created local VC funding totalling Rs. 15 Crore
(approximately $4 million at current exchange rates)* that will be privately
managed. This has been supplemented by regulations that will allow banks to
invest in VC funds and tax pass-through benefits to avoid double taxation,
irrespective of the form of venture capital.

Regional “ SMART” Initiatives

The regional government philosophy is framed around the concept that “IT is
SMART”, meaning that IT is a political necessity to make government Simple,
Moral, Accountable, Responsive and Transparent. Theamisto spread the benefits
of the IT initiative to the population as a whole through governance, services
and quality of life improvements. This combination of national skills, local
domain knowledge and global best-practices, focused on applying IT to real
socia problems, is one of the central factors separating Andhra Pradesh from
other regional IT efforts. Through the SMART initiatives, the government has
reconceptualised information-focused development beyond economic goals
towards a vision of IT as an integral part of governance and society. Key
programmes include:

— Chief Minister’s Information System (www.andhrapradesh.com) — an on-
line database providing information on electricity, water, health and finance
among other things, to gauge the daily progress of various infrastructure
projects and government services on a state-wide basis.

— APSWAN Fiber Network — the backbone of an information and video
conferencing network used for daily conferences between the central
government and the 25 regional districtsin the state, focusing onlocal issues
and problems. The stateis also experimenting with video-conferenced criminal
trials in order to maximise scarce judicia resources.

— The Computer-Aided Administration Department (CARD) programme has
streamlined the granting of land titles and paying land taxes on a state-wide
basis. These various processes, inherited from the British and still performed
by hand in many parts of India, had previously taken months to complete
but now are finished while citizens wait.

— The Twin Cities Integrated Services (TWINS) programme seeksto build IT
centres throughout the state, providing 18 services to the public. Birth and
death certificates, drivers licences and welfare cards are produced while
citizenswait at theinitial pilot centre in Hyderabad. The system also allows
for the payment of basic utility bills.

— Rural Internet Community Centres, set up under an agreement with WorldTel,
provide internet access in rural areas in the region that provides real-time
and accurate prices to farmers, eliminating traditional brokers.
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— Secretariat Knowledge and Information Management System (SKIMS) — a
centralised database system that seeksto manage efficiently and integrate the
information and knowledge of each government bureaucracy in order to
improve efficiency and transparency.

— Janmabhoomi Programme— arural initiative designed to combine financia
and materials support with local community management and labour to
develop educational, transportation and basic services infrastructure.

Private I nitiatives and Networks: Capturing Synergy

In addition to these government programmes, privateinitiatives have supplemented
regional initiatives and in some cases provided models for them. They are:

The " Talking Heads’

Thisis alocal network of CEOs established by returning Indian executives to
model the process of dialogue and networking that occurs in other regional IT
centreslike Silicon Valley, Austin and Seattle. They serveasan unofficial advisory
board for regional policies and an entry point into global corporate, financial
and human networks.

Satyam Cor poration

Satyam, asone of theleading software firmsin India, has provided an indigenous
regional model of global-level software development. The company has built
an entire infrastructure, in essence a corporate city (with employee housing,
golf course, direct satellite uplinks and helicopter pad) that is a model of IT-
based businesswithin the region and the country. Thisis combined with abusiness
culturethat isdistinctly local and global simultaneously. Satyam was the second
Indian software firm listed on the NASDAQ, but retainsits global headquarters
an hour and a half outside the capital city of Hyderabad. It aims to be a global
company, yet has been an active and even leading force in the development of a
regional software industry. When the region was seeking Microsoft’sinvestment
in the HI-TEC City, Bill Gates was taken directly to the Satyam campus as a
direct example of regional software development potential.

ICICI Knowledge Park

Thisisaprivate R& D park and network devel oped by the International Credit and
Investment Corporation of India, the only universal Indian bank, and designed to
facilitate research and technol ogy exchange between universities, research institutes
and the private sector. It has links with all the major national institutesin Andhra
Pradesh, all of thellTsand IS, the International Centre for Genetic Engineering
& Biotechnology, Delhi and the National Institute of Immunology, Delhi.
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ALEAP Industrial Estate

Thisisthe country’sfirst industrial estate exclusively for women entrepreneurs,
devel oped by the Association of Lady Entrepreneurs of AndhraPradesh (ALEAP)
asanon-profit venture with support from the national government. It has served
asamodel for APIIC, the state agency charged with developing other industrial
parks in the region.

Policy Implications: Understanding the Dichotomies and Possibilities of
Informational Development

The story of Andhra Pradesh opens a window through which to consider how
informational development strategies areinitiated and sustained and how they impact
upon regional structures over the long term. Underlying these aspects are potential
dichotomies essential to evaluating the ability of information strategies to generate
widespread economic and social development. For initiating a regional IT strategy,
the dichotomy revolves around the central role of national legacies both in providing
resources and in the inherent limits and challenges included in such legacies. The
Andhra Pradesh experience clearly highlights this tension. National legacies played a
key role in establishing the human, research, legal and infrastructure resources that
the region drew on to establish a credible and viable software cluster. Yet they also
limited the choices, given the failure of national industrial policy, and left dramatic
social inequalities and challenges for the region to address.

For the choice of developing a software cluster, the dichotomy is that software,
because of its unique informational production and organisational patterns, both fails
to address social inequalitiesdirectly and isthe region’sbest hopefor overall economic
development in the coming decades. The structure of a software cluster builds on or
even exaggeratesthe socia inequalitiesinherited from the national development model.
Yet software, in itsincreasing dominance as a central global industry, itsinformation-
based production process, its ahility to absorb and valorise local knowledge and its
relatively unique economics, aso offers an excellent chance for long-term regional
growth relative to other industries.

Developing sustainable regional initiatives that can recognise and address these
dichotomiesrequires understanding software (or informational industries more broadly)
as not a product or an industry, but a process that epitomises knowledge valorisation
within a global, networked, innovation-driven environment. The implication for
regional development thus revolves around: i) creating regional innovation systems
that support the constant evolution of products, services and firms (Malecki and
Oinas, 1999); and ii) understanding the process by which such regional innovation
systems network multiple local and global economic and social circuits. It is possible
to work through these dichotomies by considering how Andhra Pradesh has managed
exactly theseissues.
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Developing Regional IT Initiatives. National Legacies and Regional
I nnovation

Andhra Pradesh has not only established a software industry in a state that is
70 per cent rural, 40 per cent illiterate and was bankrupt in 1995, but it also has
clearly pointed out key factors for other regions seeking to promote information-
focused development. One of the central ironies of the Andhra Pradesh initiative is
that policies and institutions that were weaknesses under national or industrial
conceptions of development — chiefly skewed educational systems, lack of basic
infrastructure, skewed legislativeinitiativesand regional factionalism — have become
strengths under the regional software-focused devel opment model. These aremirrored
by positive national legacies including military research institutions, targeted
telecommunications infrastructure, world-class universities and engineering and
scientific human resources that provided the essential factors initiating the strategy
(Eischen, 2000b).

The importance of Andhra Pradesh, however, is that policies undertaken over
the last six years clearly indicate that national legacies alone are not sufficient to
generatelong-term devel opment or addressthe shortcomings of failed national strategies.
Regional initiatives are crucial to building and sustaining regional development,
especially when focused on building regional innovation capacity that will support
the expansion of an informational strategy. Andhra Pradesh has targeted specific
investments in infrastructure, telecommunications and education that institutionalise
and expand on many of the most crucial national legacies. Theinvestmentsthat Andhra
Pradesh has pursued, as exemplified by the Microsoft investment, have focused on
capturing not only leading firms but leading products that form central technologies
of the future, such as Windows NT, Motorola's Digital Signal Processing designs or
Oracle's Enterprise Resource Planning software. Furthermore, the strategy hasfocused
not only on attracting investment, but also on linking businessinvestment to additional
investments in education and research. The creation of the I1IT and |SB are essential
programmes that ensure the long-term commitment of firms to the region as well as
the capacity to develop the innovative and human-resource bases that will insure the
state's place in the global economy. These investments are complex alliances between
the state, firms, local and international universitiesand non-resident Indians, all guiding
these institutions to become spaces for global best practice and innovation.

Software as an Engine of Regional Growth: Addressing the Limits and
Possibilities

The software-focused strategy creates a strong possibility that by building upon
and adapting the positive aspects of the national legacies existing social inequalities
will not be addressed. Even moresignificant, inequalities could becomeinstitutionalised
within software-based devel opment as resources and policiesfocus on expanding those
legacies(e.g. investmentsin higher education and not literacy) essential to aninnovating
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region. Under these conditions, thereis serious potential for apermanent digital divide
(because accessto technol ogy, education and income are highly correl ated), not between
nations or regions but between social classes, cities or even neighbourhoods, as
inequalitiesin education, quality of life, basic servicesand infrastructure are reinforced.

The overall socia transformations linked to industrialisation generally — the
rise of amiddle class, urbanisation, consumerism, increased gender equity, expanded
literacy and social movements — that have accompanied high-technology hardware
industrialisation (Lubeck and Eischen, 2000; Rasiah and Best, 2000) have yet to be
established as the default pattern for I T-focused strategies. In contrast with previous
hardware-centred strategies, no clear trend or method has demonstrated the capacities
and policies states should develop to manage these challenges (US Department of
Commerce, 2000; Lessig, 1999). The formation of new IT clusters globally has
replicated the labour and firm agglomeration patterns that have characterised the
industry’s development in places such as Silicon Valey (Benner, 2000). The most
established regional centres of software development — chiefly in Ireland, Israel and
Karnataka— have cometo replicate the social and economic tensionspresent in Silicon
Valley*?, starting from a significantly lower level of development and with much
weaker mechanisms for social equity.

Strong and socially consensual policies are needed to embed development in the
broader society rather than merely set up a parallel socia and economic reality. If
such policiesdo not exist, therisk isthat social and economic devel opment will remain
relatively stagnant, while new institutions and targeted investments link small sections
of the society to the global economy. In Andhra Pradesh, it is unlikely that export-
focused and FDI-driven software can generate sufficient growth to address all of the
state’s challenges. Some 15 000 software professionals and $70 million in exports are
not sufficient to address the challenges of inequality in a population of 80 million
with 17 million living below the state poverty line. The ability of governments to
generate policies that distribute and maximise the gains from information-focused
strategies while maintaining the organisational and social structuresthat provide those
gains, is one of the greatest challenges to regional IT initiatives.

The Hidden Possibilities in I nformation-Based Development Strategies

There are possibilitiesinherent in and unique to informational industries such as
software that can address this possible institutionalisation of inequality. As outlined
above, the opportunity around software, and industriesfollowing I T production patterns
generally, isthat local knowledgeisneeded and val orised within the production process
itself. Regions should recognise that they are really developing a mastery of
information-based production processes, not specific IT industries. In other words,
focusing on synergy and developing the basic structures that promote an “ecology of
innovation” in Andhra Pradesh will produce economic and social development far
outside the software sector.
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Software is and will remain a central factor within IT globally, much as it
underlies the development of e-commerce. As outlined above, however, the blending
of software with other industries and domain knowledge is what produces the rea
dynamism within information technologies. This, combined with the need for local
domain knowledge, opens up thereal possibilitiesfor regional development strategies
to overcome the potential limits of an IT strategy. Existing industries and research
centres, from media and film to agriculture and education, can become an integral
part of a successful strategy, expanding the impact of the development process and
ensuring its sustainability over time. All of these factors combined will embed local
knowledge into broader national and global processes, while giving some possibility
that the most negative social and economic divisions are ameliorated.

The essential point for policy, one that Andhra Pradesh epitomises, isthat within
informational development strategies the space for building the innovative capacities
of the region and addressing social inequality can and should be linked. Building an
innovative environment means creating synergy between various sectors of the economy
and society that can generate both the resources and ideasthat produce new innovation.
Adapting softwareand I T to local needs provides exactly such asynergistic environment
inwhich local knowledgeisvalorised on aglobal level and global skillsare applied to
local needs. Thisisthe unique opportunity provided by an information-focused strategy.
Defining and clarifying the nature of IT processes like software help explain why
information is valuable and how it is structured and valorised in the global economy
on amicro-level. This process of commercialisation (or transformation into authority)
of information creates strong similarities in production processes across software,
biogenetics, film, music, academia, media, design, architecture and finance. TheAndhra
Pradesh software strategy, properly conceived as an informational strategy, providesa
basis from which to provide widespread regional growth.

Lessons for Regional I T Development: L egacies, Adaptation and New
Informational Industries

In evaluating the possibilities for sustained development, all of the basic factors
outlinedinthe matrix are essential. Clearly aregion’snational inheritance, both positive
and negative, shapes the initial genesis of an informational strategy. The long-term
viability of theinitiative depends on the local adaptation of these resources to address
both the challenges of the legacies and the impact of the I T strategy itself. Addressing
both of these challenges meanslinking different information-focused industries, skills
and markets to revitalise existing industries and develop new growth opportunities.
Institutionalising such synergy should be the goal of the overall development strategy.
Such ingtitutionalisation and the capturing of sectoral convergence involve socia as
well as economic transformations. Inthisway, viable I T strategies create “information
societies’, not information economies.
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Andhra Pradesh highlights how various e-governance, education, infrastructure
and investment policies overlap to build new markets, address socia inequality and
build anew social contract around an information-focused strategy. Its specific policy
initiatives demonstrate that regional planners do understand the dichotomies and
opportunities considered above. They have both built on and adapted national legacies
to ensure that the initiative reproduces and expands the initial educational, research,
infrastructure and management capacities that underlined the genesis of the strategy.
The initiative has consciously sought to develop synergy between various types of
information-based industries (specifically biotechnology and finance) or embed
information technologiesin traditional industrial sectors (apparel and agriculture). In
the process, it has dynamically reinforced the overall innovative capacity of the region
and widened its impact.

In many ways the initiative has sought directly to build an “information region”
incorporating the general patternsthat structureinformation processes and organisations
into all social, economic and political facets of the region. In this way, it has built
institutional bridges between global trends and local needs. A central exampleliesin
the e-governance initiatives. These projects, by using local skills and knowledge, will
gradually expand the market for local I'T products and services as the government and
society expand their capacities and demand for IT. A small example is the running of
the entire computer system for the I11T on Linux, managed by local university
graduates. This both promotes Andhra Pradesh as a regional centre of software skill
and offers the ahility to apply such skills to local institutions and needs. Another
example is the am to develop a globally competitive apparel industry reinforced by
the use of local IT skills, professional design, unique national and regional cultures
and IT infrastructure. Global information technologies and architectures can also
potentially feed directly into the thriving regional Telugu film industry that serves
80 million people locally as well as the global Telugu diaspora.

In each of these cases, the successful regional software strategy links regional
government, culture and industry with global trendsthat reinforce and feed off regional
initiatives. This potential is inherent in informational production processes generally
(Table 7.2). In Andhra Pradesh, the failure to harness this potential would weaken the
long-term viability of the regional software initiative, while adapting this potential to
regional needsis crucial to establishing both a globally competitive software industry
and software as a catalyst for broader regional growth. Overall, the development
strategy inAndhraPradesh isanideal example of understanding an information economy
and adapting its potential to regional political and social issues. While the long-term
outcome of the initiative is not assured, Andhra Pradesh details the essential role of
regional governments in building social, economic and institutional synergy around
information-focused regiona development. It is exactly such qualitative aspects that
will most likely be the central determinant of successful regional initiatives over the
coming decades.
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Table 7.2. Global Patterns Operating in Andhra Pradesh

19T

General Patterns Specific Aspects Specific Form in Andhra Pradesh
Informational Processes, »  Tacit, innovation-driven and informational »  Development of software using skilled researchers,
Products and Industries processes. engineers and firms

Products embedded and defined by social »  Useof APexposureto foreign cultures.
knowledge. »  Globa software industry linked with local firms and
»  Global markets and regional, networked institutions to access and market local labour
production for industries
Institutional Mechanisms, Norms ~ »  Immigration »  Skilled global immigrant networks
and Flows Structuring the »  Investment »  Tiesto USventure capital
Informational Environment »  Innovation networks »  FDI by leading IT firms
»  Nationa and regional policy »  Nationa & regionad development initiatives
»  Private-public partnerships »  Regional government-Satyam Partnership
»  Entrepreneurial firms-global firm linkages »  Globa firm outsourcing linkages to local firms
Local Processes and Structures »  Regional economic and social networks »  Regiona Andhraidentity
Interacting with the Informational »  Unique local knowledge information »  Weak existing industrial structure
Environment »  Regional governance institutions and capacity »  IT used for better governance and regional development
»  Unique socid capital »  Regional political party
»  Unique cultural practices »  Extensiveimmigrant networksin software firms globally
»  Regional educational and scientific institutions »  Over production of skilled SW labour and English-language

university education




Implications of Informational Patterns. Mapping Interactions and Structures
in a Networked Society

Thefour quotesthat open thisanalysisoffer entry pointsinto afuller understanding
of information technologies and their impact on social and economic devel opment.
Ridenour describes the process of how computers can be and, as detailed above, have
become “information machines’. The key technological development of the last 30
yearsis exactly the creation of information technology as a general phenomenon with
ever-greater distribution and connectivity. The key aspect is not, asis the usual focus,
technology, but rather information. The increasingly connected and digitalised world
we inhabit is structured by the flow of information and by how that information, as
socialy determined, gets congealed into new forms of profit and power.

VVon Neumann, speaking over 50 years ago of science and technology, helps to
explain the basic patterns of economic and social development as issues of structure,
organisation, information and control under these informational flows. Aninformation
economy restructures social relationships in order to maximise the generation,
manipulation, dissemination and commercialisation of information. This results in
new organisational and institutional imperatives that offer both opportunities and
challenges. A distinct informational pattern of production models how knowledge
and information are produced and valorised in the global environment.

ThelBM pressrel ease describesthisentire process, in essence what theinformation
economy is, in three short sentences. An Irish subsidiary of IBM has devel oped aweb-
based, real-time translation program based on Java. The knowledge to create (or
recreate) such a program resides in the programmers who created it, in Ireland, even
though they work for aglobal firm. The product isentirely digitally based and functions
only on the internet, where it is instantly available globally. It enables real-time
communication regardless of location or language. What these languages are, how
well they are translated and how they structure communication is a function of the
domain knowledge and assumptions of the programmers as structured in the program
code. The ability to regulate the product is inherent in the coding of the program and
the priorities of IBM, not in any government or social process.

The last quote serves to emphasise the social and informational nature of
information technologies. Kranzberg (1985) states that “technology is neither good,
nor bad nor neutral,” meaning that society determines its application and impact. Yet
informational technologies like the software produced by IBM already define
frameworks for social action through their architectures and development processes.
Informational products like software or gene patents are the vehicles through which
knowledge and information aregiven formin adigital world, and as such they explicitly
embody social knowledge. This means that prior to its application by society, IT is
aready structuring theformsthat social interactions can take. Combined with Metcalfe's
Law?®, this implies that once certain digital patterns of interaction become dominant
— such as the protocols that shape internet communication or define how computers
structure information — the social interpretation or regulation of these technologies
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is aready limited. Furthermore, informational production, by its structure, tends to
produce monopolies of both standards and firms, thus creating not only framed patterns
of interaction but also extreme power inequalities with the network structures.

Analysis has tended not to recognise the central role of domain knowledge and
itstransformation on the micro-level within information technology. Theinformational
aspect of 1T signals not only communication but also the embodying of social practices
and interactions in technology itself. These basic aspects, the micro-foundations and
patterns of informational processes, pose the crucia questions surrounding issues of
IT and development. E-commerce as a derivative of IT will impact upon economies
and societies even if the effects are only secondary rather than through primary
participation. Understanding the nature of this impact, and how societies and
governments can negotiate such interactions, is a central policy question. Even as (or
if) e-commerce becomes widely established, the domain-specific nature of
informational processes and products ensures that it will reflect a myriad of local
patterns, capacities and cultures that will be impossible to predict. How these local
patterns aretied into broader networks, however — and moreimportantly how general
informational development patterns may impact upon local communities— can be
understood and planned for through a careful consideration of the micro-foundations
of information societies.
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10.

11.

Notes

Hardware, like software, is structured around algorithmic codes that determine the
basic circuitry of an IC. In this way, hardware and software both follow the basic
structures of binary, algorithmic logic. The real choice is between whether such
patterns are “hardwired”, with linked tradeoffs between flexibility, reliability,
adaptability and cost. Software increasingly exceeds hardware in each of these areas
(Armour, 2000).

A fuller analysis of the contrast between hardware and software and the implications
for development can be found Eischen (2000a).

“Wrong Solution”, by Kumar Venkat, San Jose Mercury News, 8 April 2001.

See the Global Networks, Innovation and Development: The Informational Region
as a Development Strategy conference web site, http://www2.ucsc.edu/cgirs/
conferences/globalnet/index.html, for an overview of these issues drawn from
specific regional case studies.

See Eischen (2001) for a more detailed analysis of the development of the information
model and patterns.

This section is derived in part from fieldwork conducted in 1999/2000.

Andhra Pradesh’s average household income is $600 a year (four times the national
value); 63 per cent of the households have electrical connections and 21 per cent of
the inhabitants earn less than $49 per year (the Andhra Pradesh poverty line).

Interview: Joint Director Kumar, Software Technology Parks, Hyderabad.

See Bagjpai and Radjou (1999) and Bajpai & Dokeniya (1999) for a comparative
analysis of Tamil Nadu's IT strategy, and Parthasarathy (1999) on Bangalore.

See Lubeck & Eischen (2000) on Mexico, O’'Riain (1999) on Ireland and Rasiah &
Best (2000) on Malaysia for comparison.

While not large compared with VC funds in the United States (which can be as large
as a hillion dollars), 15 Crore is large by Indian standards. The federal government
VC fund designated for all of India has only 100 Crore in funding. To match the
same relative per capita commitment as the regional fund, the national fund would
have to be 12.5 times as large.
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12.

13.

While outside of the analysis here, the social and economic patterns surrounding 1T
industries such as software are clearly visible in other IT regions and industries,
including Los Angeles (film), San Francisco (biotechnology and e-commerce), Austin
(computers and 1Cs), New York (finance), Bombay (film) and Hong Kong (finance,
e-commerce, film).

Metcalfe's Law states that the “value” or “power” of a network increases in proportion

to roughly the sguare (for large numbers) of the number of nodes on the network, or
more precisely N2-N.
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Chapter 8

Cédlular Phonesin Rural Bangladesh:
A Study of the Village Pay Phone of Grameen Bank

Salahuddin M. Aminuzzaman*

I ntroduction

Bangladesh suffers one of the lowest telephone penetration rates in the world,
even the lowest in the South Asian region. It has only three fixed and mobile phones
per 1 000 people, compared with fivein Nepal, 15in India, 20 in Sri Lankaand 25in
Pakistan'. Most of the rural population is poor and cannot afford subscription to fixed
telecommunication lines. About 95 per cent of Bangladesh’s villages thus lack any
access to a phone. Moreover, the start-up cost of afixed-line telephone in Bangladesh
is the highest in South Asia? and involves along waiting period of 5-10 years®.

In March 1997, Grameen Telecom (GT)*, a sister company of Grameen Bank
(GB), launched its cellular operationsin rural Bangladesh. Twenty-eight GB borrowers
became pioneering operators of telephone servicesin their villages. By early 2001 the
number reached 1 500. GT plansto provide GSM cellular phone serviceto 100 million
rural inhabitants over the next four years in Bangladesh’s 68 000 villages. The
expansion programme will be carried out by GB micro-credit network. GT also aims
to organise the Village Pay Phone (VPP) service further as an income-generating
project for village operators.

This chapter describes the VPP system and presents the results of a unique study
to assessits efficacy in reducing theinformation poverty of villagesthat have obtained
access to mobile phones. More specificaly, the study sought to analyse the ways in
which the VPPis operated, how the serviceisused and by whom and itsimpact on the
economic and social empowerment of individuals and communities®.

* This study was supported by a research grant of NORAD and Telenor, Norway. In addition
to the author, the research team was composed of Prof. Harald Baldersheim, Department
of Political Science, University of Oslo, and Dr. Ishtiag Jamil, Associate Professor,
Department of Administration and Organisation Theory, University of Bergen, Norway.
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The Grameen Telecom System

To address the problem of poor telecommunicationsin rural areas, GT seeksto
introduce modern technology (cellular phones) that overcomes the lack of appropriate
public telephone services and the prohibitively high cost of traditional
telecommunications infrastructure. It uses GB loans to enabl e operators to underwrite
theinitial investment of acquiring a handset for hiring out to local callers (the phone
and accessories cost an estimated $420). A GB client, most frequently a woman,
borrows about $300, then starts marketing the service to the village people. From the
ensuing profit, she earns a living besides paying back the loan. In selecting VPP
operators, GT follows certain criteria: at least two years as a GB member, arecord of
on-time loan repayments, knowledge of English digits, a centrally located house or
place of business, one or two other sources of income and access to electricity (to
charge the phone). If qualified, the woman is lent the necessary capital at 22 per cent
interest with a three-year grace period. A VPP is normally installed at the operator’s
residence, although during the day it is placed in a tea stall or shop aong a main
village road or close to the bazaar. The VPP operator charges the market retail rate
while GT charges her half that rate. The VPP owner initially uses a banner or poster
to draw the attention of potential users. In due course her house may become popular
and be known locally as Phone Bari (house with phone). During our field visits we
noticed that in agiven village almost everybody irrespective of age could indicate the
Phone Bari or the VPP holder by name.

Objectives of the Study

The study on which this paper is based aimed at assessing the efficacy of the
VPP in reducing the information poverty of villages that have obtained access to
mobile phones. It analysed how the VPPs are operated, how the serviceis used and by
whom, and itsimpact in terms of the economic and social empowerment of individuals
and communities®.

The formulation of specific research questions was guided by the notion of
information poverty (Nafstad and Iversen, 1996). For present purposes, the term
designates a situation in which an inadequate telecommunications infrastructure— in
terms of quantity and price — limits the range of choices available to individuals by
making it too costly to seek out information about alternative courses of action. The
structure of hypotheses was guided by the theories of asymmetrical information and
cultural perspectives on collective action. Asymmetrical information is characteristic
of situationsin which the quality of the object of the exchange isfully known to only
one of the parties. The inherent uncertainty that it generates may reduce the volume
of transactions that would otherwise take place. Sometimes the use of special
information isdownright prohibited (insider trading). A number of social mechanisms
exist to rectify the problem and thus encourage transactions, e.g. the sale of goods and
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services with guarantees attached, or the introduction of licensing or quality
programmes. A reduction of the asymmetry of information distribution should improve
the functioning of markets (Olsen, 1989). Asymmetrical information may also become
the basis of power relations. Such relations can be observed in an extreme form in
Bangladesh, whereanilliterate majority depends on transactionswith aliterate minority.
Cellular phones may have the potential to even out the distribution of information and
thus reduce such asymmetries.

Recent el aboration of the theory of collective action has emphasised the cultural
foundations of collective action. Trust has been shown to beaprerequisitefor collective
action, i.e. for overcoming the free-rider problem (Putnam, 1993; Fukuyama, 1996).
Interpersonal trust has cultural roots. Societies vary in the inclination of people to
trust each other spontaneously. In low-trust societies collective action is difficult to
organise beyond the extended family or the village. Such societiestend to be fragmented
socialy and highly state-centred. State authority provides a substitute for the social
cement of the mutual trust of civil society. The introduction of cellular phonesin a
low-trust context should facilitate transactions that might otherwise not take place or
take place at higher costs. A cellular phone may enable the parties to check out on the
spot information given by the other and thus allay fears of being cheated.

Methodology and Analytical Model

The study was based on a sample survey of 350 VPP owners/operators and
users. Samples were drawn on the basis of geographical locations and time since the
introduction of VPP in the locality. In addition, a number of distant beneficiaries
(persons who had received cals from VPPs) were interviewed. To supplement the
survey some case studies were also carried out.

The basic research issue in the study concerns the identification of the processes
that influence the success of VPP operations. What makes for the success or failure of
a technology-driven development initiative such as the VPP? The approach adopted
was a demand-and-supply model supplemented with contextual analysis. One would
expect the intervention to succeed if it meets a pent-up demand, if the supply is
technologically adegquate and if the costs fall within the customer’s willingness or
capacity to pay. Insofar as both demand and supply may be influenced by contextual
factors, however, such factors can also impinge upon the success of the VPP. They
may be related to the economic, social and cultural environment of the communities
into which the VPPs are introduced. Some economic activities may generate more
demand for phones than others. businessmen, for example, may ceteris paribus need
to make more calls than peasants. Communities with many migrant workers living
abroad may also grasp the opportunity for better communications more eagerly than
those with few such individuals. Some V PP holders may be more active in promoting
the service than others so that the supply side is different. The technology may work
better in some places than others for geographical reasons. Cultural factors may also
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comeinto the equation. For example, more conservative communities may take longer
to get used to or accept new gadgets; they may also object to women as operators.
Both situations may hamper demand. Changing the supply side by letting men take over
the day-to-day operations may stimulate demand in such settings. The basic model is
sketched in Figure 8.1. Some key details of the model are listed below the figure.

Figure 8.1. An Analytical Model of the VPP Intervention

Supply Demand
3 1 2
Operations of VPP # Success/Failure « User need of VPP
Empowerment of users of VPP

4
u Contextual factors q

—  Success and failure are measured in terms of users empowerment as indicated
in interviews.

— User need is an indirect measure built by classifying users into professional
categories (e.g. housewives, businessmen, peasants, etc.), as well as age and
education groups, that show different communication needs.

— VPPoperations are not systematically analysed in relation to user empowerment
because observations during the study revealed them to be fairly standardised.
Some indications of technological and other problems in VPP operations are
reported, however, as are holders' perceptions of the impacts of the VPP,

—  Thecontextual categories are used mainly to distinguish between the Chittagong
and Dhaka zones. Chittagong iswell known for its distinct regional culture. Itis
both economically entrepreneurial and socially conservative. Thanks to its port
and a strong merchant tradition, as well as the unusually high proportion of
migrant workers, it is open to the world. At the same time, long-time traditions
are held in high esteem, as reflected for example in the preference accorded to
marriages within the region. Chittagong's entrepreneurial character may be
expected to generate more communication needs and therefore higher intensity
in the use of the VPP. Its social conservatism, on the other hand, may constitute
an obstacle to accepting the VPP and its special features of operation, chiefly
femal e holders/operators.
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Main Findings
Profile of the VPP Stakeholders

Generally, the users are younger than the owners. Around 75 per cent of owners
are between 35 and 55 years old, with the largest group in the 35-45 age bracket.
Among the users, the largest age group is 24-35 years old, with 19 per cent less than
25. Few users are above 55, so the use of the telephone is definitely something for the
younger generation. Most of the owners (91.8 per cent) are female while the magjority
of the users (88 per cent) are male. All but one of the owners are married. Reflecting
the high marriage rate in rural Bangladesh, it isvery rare for mature women to remain
unmarried. Fewer users (67.7 per cent) are married because they are also younger

Literacy among both ownersand usersis higher than averagefor rural Bangladesh.
Only 4 per cent of users and 12 per cent of owners are illiterate, as against an 80 per
cent genera illiteracy rate for adults. More than 80 per cent of users have education
beyond the primary level, while among the owners 47 per cent have such schooling.
Both groups represent something of an educated elite in rural Bangladesh. The
difference in educational levels between users and owners reflects the contrast in
school attendance among boys and girls, the owners being mostly female and the
users mostly male.

Most of theowners(77.6 per cent) are primarily housewivesengaged in household
activities. Only a few have other activities such as entrepreneurship (12 per cent),
trading (4 per cent), services (4.7 per cent) and agricultural work (2.4 per cent). On
the other hand, as many as41.1 per cent of the VPP users are traders and 22.8 per cent
are small entrepreneurs. Some users also do household activities (11.4 per cent) and
some are service providers (13.3 per cent). Only atiny proportion of users worksin
agriculture (3.2 per cent).

Call Patterns

The average number of calls made in a month is 16, with a range from one to
well over 50. The most usual call frequency is in the range of 11 to 25 calls every
month, signifying a good number of users of the VPP service that make calls almost
every day or every second day. This pattern clearly demonstrates that the VPP has
identified aneed and effective demand arising out of that need. An analysis of the call
frequency of various occupational groupsindicates as expected a conspi cuous contrast
between them (Figure 8.2). Traders, service providers, entrepreneurs and students
most frequently use the VPP, while those in agricultural occupations and housewives
do so more intermittently. Calls therefore are probably driven mostly by professional
and economic motives. Social motives, however, top the list of reasons for calling.
Cdlls to family members and relatives dominate among them. Business calls come
second, while official (government-related) and political errands are quite rare. The
last may reflect the limited role that the government plays in the life of the villages.
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Figure 8.2. Distribution of Average Monthly Call Frequency by Occupation
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The study sought to identify the impacts of theVVPPonindividual and community
life. “Impact” refersto the difference that accessto the VPP has meant to theindividuals
in the study areas. Assessments of impacts are based on the self-reported advantages
of VPP access that the interviewees indicated. Users reported a number of business-
related advantages (Table 8.1). Access to the VPP has meant above all the creation of
more opportunities and choices, but it has also provided help in managing uncertainty.
Moreover, existing business relations have been strengthened.

Table 8.1. Business-Related Advantages of VPP

VPP hashelped in Per centage
Providing more choices for decision making 78.50
Taking uncertain decisions 68.40
Strengthening relationshi ps with business partners 59.50
Motivating the user to take new initiatives 53.80
Creating new economic and income-generating opportunities 40.50

Note:  The percentages are based on cases, not on responses. Because of multiple responses, the total
exceeded 100 per cent.
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Box 8.1. The Voice of a User

I call mostly for business purposes. | sell eggs to a middleman. Before having VPP, |
had to accept the middieman’s price offer for the eggs because | had no other way to
know the market price for eggs in the bigger markets. VPP gave me the opportunity to
verify the market price of eggs. Now, before | sell eggs to middlemen, | do verify the
market price in the nearby markets and | agree to sell only when | get a good price.
Now | feel much more confident as | have gained bargaining power with the middlemen
who mostly deprive us of our profit.

The advantagesthat the usersfeel the VPP has given them in business transactions
relate above al to the reduced access time to get information (Table 8.2). Many aso
mention an enhanced feeling of security by being able to convey messages rapidly.
Reduced communication expenses are also important.

Table 8.2. Advantages of VPP to Usersasto Collection of Information

Advantages Pgo&n;ge
Reduced accesstime to information 44.1
VPP has become an information centre, can easily be shared 17.9
Reduced feeling of physical distance to the information centre 29.6
Reduced communication expenses 279
Negates physical presence 26.4
More security through transmitting the message instantly 39.7

Note:  Percentages are based on cases, not on responses. Because of multiple responses in each case, the total
exceeded 100 per cent.

Social and Family Relationships

In rura areas people remain isolated from their family members and friends
who do not livein nearby places. Also, because Bangladesh is a manpower exporting
country, asmany as 3 million Bangladeshi, mostly semi-skilled and unskilled |abourers,
live abroad, many of them in the Middle East and Far East. A good number of non-
resident Bangladeshi also work both legally and illegally in various European and
North American countries. These expatriate Bangladeshi and their relatives stay in
touch mostly through letters. Asmost peopleinrural areasare not literate, they depend
on othersto write and read letters for them. Hence, they cannot maintain privacy and
are prevented from instant sharing of joys and sorrows. VPP has the potential to
provide emotional relief for people by allowing them to contact their loved onesin
situations of privacy. VPP can aso potentially help in situations requiring medical
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advice and assistance. Furthermore, rural women are more isolated than men in
Bangladesh because of the traditional purdah system (seclusion of women from men).
After marriage, many women cannot visit their families because of the prevailing,
male-dominated cultural practices. They are expected to concentrate on their household
duties, and they themselves cannot take the decision to visit their parents because their
husbands and in-laws exercise authority over them in such matters (Firdhouse and
Zamen, 1994). In such situations, the V PP represents an opportunity for a woman to
maintain contacts with parents, brothers and sisters.

VPP has been extensively used for making social calls. VPPowners have reported
that social calls” dominate both incoming calls (64.22 per cent on average) and outgoing
calls (61.44 per cent)). In many cases these social calls also have business purposes.
When amigrant labourer callsto hisfamily, in most cases the call includes a message
related to monetary transactions, i.e. sending or receipt of money, purchase of livestock
or land, construction of a house, etc. In response to how VPP affected family
relationships, user opinions were distributed along three dimensions. The calls:

— helped in easier sharing of private emotions (36.9 per cent) by providing more
privacy than other modes of communication;

— strengthened family relationships by reviving broken or forgotten relationships
(34.4 per cent); and

—  reduced suspicions, which again led to better relationships (30.3 per cent).

Changes in Conceptions of Time and Space

Most users (96.2 per cent) reported having saved time through VPP, Savings
seem to have been substantial for most purposes for which the telephone was used.
Most users (96.2 per cent) also stated that VPP has enabled them to save on
transportation costs. For the mgjority of the users (71.7 per cent) transportation cost
savings have been up to Tk. 500 a month.

Nearly half of the users (48.7 per cent) considered that VPP helped them to
prepare better for the natural disasters that so often can happen in Bangladesh, but
only 39.2 per cent have used VPP for seeking medical assistance (as against 71.8 per
cent of the owners). The low rate of medical-oriented use could reflect the nature of
health service-seeking behaviour of the rural population. People in the rural areas
generally visit traditional healers (spiritual healers, homeopathic doctors, village
quacks, etc.) rather than health service delivery points. Moreover, those points cannot,
as arule, be reached via the phone.

As VPP has affected users and owners' time and costs, it has also had an impact
on their transportation needs. Most of the users (91.1 per cent) and owners (95.3 per
cent) confirmed that VPP has affected travel patterns. For the users, the VPP's impact
on transportation costsis significantly correlated with VPPimpact on travel (r = 0.60,
sig. 0.01 level). Fewer trips mean less travel cost. Among the users, 38.2 per cent
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stated that their frequency of travelling for business purposes was reduced and 22.9 per
cent said that they were not required to travel at all after access to VPP. Overall,
15.6 per cent of the respondents mentioned that their frequency of travel for official
purposes had been reduced.

Economic Empowerment

Empowerment is the reduction of dependency relations. The figures emphasise
the role of communication and information in producing aternatives and choice and
thus breaking cycles of dependency. The VPP is a channel for communication and
dissemination of information about alternatives. A by-product is the opportunity for
maintai ning or widening social networks, which again may produce more information.
Inrural Bangladesh, people have very little scopefor choiceinwork or socia relations
but remain confined to the village and its limited income-earning opportunities. The
scope for women is even narrower than that for men. Owners as well as users thus
experienced a variety of changes after their access to the VPP — changes more
pronounced for owners than for users, which may be natural because the VPP is a
direct income opportunity for the owners. Being mostly women, owners may also
have started from more restricted life situations than the users did. Both groups
experienced increased income, widening networks and more business. More detailed
information on thisis presented below.

Economic empowerment refersnot only to increasesin income but also to having
control over resources and resource management, decision-making power and
involvement in and control over economic transactions. Obviously, VPP as a business
venture provides an opportunity for financial gain for the owners. Most of the owners
(94.10 per cent) found VPP profitable as an investment. VPP has brought significant
changes in the range of average monthly incomes of the owners (Table 8.3). In most
cases, owners' incomes increased with the length of time of VPP ownership. Those
operating the VPP for 1-6 months had an increase in average income of Tk. 2 204.55,
those in operation for 6-12 months had a Tk. 3 453.49 gain and owners in the VPP
business for 12-18 months enjoyed an average income Tk. 3 125 higher. There was
also a substantial increase for the 24-30 months group. Apparently the VPP has been
a success for the owners as an income opportunity.

Table 8.3. Digtribution of Owners Average Monthly Incomes before and after Owning VPP

Average Monthly Income (Tk.) BeEore VPP Percentage of Owners Afer VPP
1 500 and below 19.7 74
1 500-3 000 333 12.3
3 000-6 000 235 333
6 000-9 000 8.6 222
9 000 and above 14.8 24.6
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Social Empower ment

VPP has had a remarkable effect in widening the networks of the beneficiaries.
Most of the users (95.6 per cent) spoke in favour of VPP as helping to widen their
contact/clientele groups. Almost two-thirds (63.2 per cent) stated that VPP helped to
agreat extent. TheV PP’ simpact on the expansion of users socia circlesissignificantly
correlated with their increase in incomes (r = 0.31, sig. 0.05 level). Obviously, gains
insocial capital relateto financial gain. A similar pattern appeared among the owners.

Box 8.2. Another User’s Voice

Use of VPP has led to a significant widening of my business network. Now | can
communicate with many people through someone else's reference and can easily
establish business relationships. Before VPP, it was not always possible to establish
contact with people because in many cases it was not cost effective for me.

In rural Bangladesh, owning a phone is a symbol of social prestige and power,
not because it relates to income-earning power but because owning a VPP in itself
bears the mark of social prestige and honour. As mentioned earlier, the house of the
VPP owner is commonly named as Phone Bari (house with phone). In some cases the
VPP owner is also lightly called Phone Bibi (lady with phone). Most of the owners
(92.9 per cent) held the opinion that owning a VPP did bring them social prestige. A
significant proportion (39.2 per cent) said that because of VPP they have become
“reference personalities’ in their villages.

Changein Bureaucracy-Citizen Relationships

People may have to contact public offices and officials for many different
purposes, including dispute reporting, information gathering, official reporting,
complaining, tadbir®, political influencing, etc. In Bangladesh, getting a job done or
collecting any information can be time-consuming, particularly in public offices. People
may have to go to public offices or contact public officials repeatedly even for small
errands. Itismoredifficult for poor peoplewithout good connections. Theintroduction
of VPP has made it easier to reach the bureaucracy. Through the VPP users can
communi cate more easily with the Thana (thelocal police station), government officials
and political leaders, especially members of parliament. They do call them for varied
reasons. Comparatively more calls are made to government officials and political
leaders than to the Thana. Dispute reporting dominates among the calls made to the
Thana (57.1 per cent). Information collection and official reporting/interaction
predominated among those made to GOB officials (28.9 per cent and 26.7 per cent
respectively). Tadbir and information collection were the main objectives of calls
made to political leaders (34 per cent and 36.2 per cent respectively).
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Women's Empower ment

VPPs have created an income-generation opportunity for rural women and
provided scope for interacting with a wider cross-section of people. Before they had
VPP, women's access to phones was difficult. To assess if VPP could, aside from
financial gain, also facilitate the economic empowerment of women, the study probed
not only VPP owners feelings about their empowerment, but also the users' perceptions
of it. When asked about the VPP's role in empowering women, most owners (81 per
cent) stated that VPP had added to their socia prestige. That they are known as VPP
owners hasindeed changed their social image. To them, ownership itself isamatter of
social dignity although in most cases they are not responsible for the day-to-day
operation of the VPP,

From the point of view of women’'s economic empowerment, it is also vital to
take into account who is responsible for the actual operations of the VPP. Because of
the very nature of Grameen Bank policy, most of the VPP owners arefemale (91.8 per
cent). Yet the female owners operated only 4 per cent of the VPPs themselves. Male
family members of the female owners operated 96 per cent of theV PPs. Such exclusion
from the VPP practicalities may lead to women's exclusion from decision making
involved in VPP operations and from the use of income from VPP businesses. When
owners are not involved in VPP transactions, they are probably also less exposed to
socia interactions. Moreover, as mentioned above, only 22 per cent of VPP users are
female. It seems, therefore, that in rural Bangladesh, in both the use and operation of
the VPP, the traditional seclusion of women from the wider society has been maintained.
Apparently, tradition and culture influence both the demand and supply side of the
V PP. Nevertheless, for a significant minority of women, the VPP has entailed some
change. Two-thirds of the users said that VPP had an impact on women’'s
empowerment, but most of them also felt that introduction of VPP had not caused
any change in men-women relationships. Only 25.9 per cent thought they had noticed
any change in this respect.

Impact on the Distant Beneficiary and User

It has been assumed that, besides affecting owners and users, the introduction of
the VPP a'so affects people who are the regular contact persons of the VPP users. The
study termed them "distant beneficiaries” or “distant users’ of VPP phones. Distant
beneficiaries include traders, service owners, students, local political leaders and
housewives. All of them said that they had indeed benefited from the introduction of
the VPP. The most commonly stated benefits were reduced communication time
(100 per cent) and saved communication cost (88 per cent). Significant percentages
also felt that the VPP had extended their communication networks (36 per cent) and
widened their business networks (66 per cent). Before the introduction of VPP,
communicating with the present users was a cumbersome process. The distant
beneficiaries had to go to them physically or send representatives. Sending letters
took a long time. Most of the distant beneficiaries (80 per cent) often sent
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representatives. With VPP, 28 per cent of the distant beneficiaries received between
one and five calls from the users per week and 44 per cent made one to five calls to
the users per week.

What are the Most Important | mpacts of the VPP?

The VPP has entailed a series of changes in social and economic relations. So
far in this study a quite rich and varied picture has emerged. A series of impacts has
been identified, most of them in the expected direction. It is more difficult, however,
to assess the relative magnitude and significance of the various changes and impacts
from the detailed analysis. This section tries to arrive at a more comprehensive
understanding of the impacts of the VPP and the forces that help shape them.

To obtain a summary picture, al the variables seeking to identify such impacts
werere-coded into dichotomous variables. They were then subjected to factor analysis.
The factor solution yielded seven different factors, which were used as guidelines for
the construction of indices of impact. Theseindices can a so beinterpreted asdimensions
of empowerment associated with the VPP. The indices were standardised to a scale of
0-100. Figure 8.3 shows the results of the analysis. Note that it is based on data about
users only.

Figure 8.3. Impact of Cellular Phones as Assessed by the Users
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The strongest impacts of the VPP appeared for transport and mobility and family
relations. The VPP enhances the geographic reach of the users while at the same time
reducing the need to travel to obtain information. These, of course, are quite obvious
effects once the VPP becomes operational in an area, but the ability to make the VPP
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operational could not be taken for granted and data therefore were collected on the
seemingly “obvious’ aspects of the telephone’s benefits. Significant effects also
emerged with regard to the social life and status of users, women's empowerment
and uncertainty management in general. Surprisingly, the VPP has had less impact
on the economic activity of the users. Recall, however, that the direct economic
benefits were more pronounced for owners than for users, for whom the economic
benefits were primarily indirect.

Overadll, then, the VPP alows a more efficient use of time and enhancement of
socia and family relations by making it possible to stay in touch more frequently and
more directly. This is no small advantage in a family-oriented society such as
Bangladesh. Easier access to information through the VPP also reduces uncertainties
and anxieties in daily life and helps quicker and better decisions in the various
occupations of the users. This must be regarded as a step towards a more efficiently
functioning society. It has also meant an increase in the volume of social and economic
transactions, as predicted by the theory of information asymmetry as well as that of
social capital.

Explaining Variations

The preceding sections have noted variationsin the uses and impacts of the VPP,
They have suggested a number of supply-side, demand-side and contextual factors
that may account for such variations. Their impacts are analysed in Table 8.4. Reading
the table vertically, the columns show how the factors (independent variables) affect
thelevel of users’ empowerment in particular impact areas, for examplefamily relations.
The higher the beta coefficients, the stronger the impact. Reading horizontally, arow
shows the impact that a given factor has across different impact areas.

For the overall impact (general index) summarised for al areas, the driving
forces are the ages and occupations of users. Younger users and those occupied as
traders have particularly felt the advantages of the VPP. Both of these effects seem
intuitively reasonable. Younger people are prone to make use of new gadgets more
quickly than their elders. Villagers working as traders will likely have a greater need
to get in touch with customers and suppliers easily and may hence welcome phones
even more than those in other walks of life.

The factors identified here do not so well explain the transport and mobility
impacts, perhaps because the impacts are of arather general nature and therefore felt
equally by most users. Family-oriented impacts are felt less by the entrepreneurs than
by those in other occupations, and they are more manifest in the Chittagong zone than
in the Dhaka zone. This may reflect the larger number of migrant workers from
Chittagong, using the phone to be in touch with their families. It may also be a
manifestation of the strong regional identity of the region and therefore the strong
pull of regional roots.
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Table 8.4. Factor s Affecting | mpacts of VPP on Users: Regression Analysis.

Factors

Impact Areas (Dependent Variables)

(Independent V ariables) General Impact Transport and Family
Index Mobility

Social

Women

Uncertainty
Management

Economic

Political &
Administrative

Ageof user -.258**

Education of user

No. of family members of
user
Monthly family income of
user (in Taka)
Distance from the nearest
Thanatown (in km)
Occupation:
Household
Occupation:
Trading .284%* -.299**
Occupation:
Entrepreneur -.250** -.310**
Occupation:
Service
Occupation:
Agriculture
Occupation:
Student

é(r)]r;izzghl ttagong=1 _o7k%
Call frequency (monthly)

Period used VPP (months)

Adjusted R? 214 .052 135

-.344**

.012

_.339***

- 481***

-.233+*

329 **
275

.284**

.070

340 xx

277

.186

Exxx

120

Note: Levels of Significance: * = .05 level, ** = .01 level, *** = .001 level.



Women's empowerment is driven by education, occupation, zone and practice
asaVPPuser. Surprisingly, the VPPis seen as bringing women’s empowerment more
by those with low education than those with higher education. Those working outside
househol d activities see women as more affected than those who are primarily occupied
in the home. Again, Chittagong dwellers are more prone than the Dhaka dwellers to
see women's empowerment coming from the VPP. Such a perception has a lot to do
with how long the user has had access to the VPP. The impact of (low) education may
indicate that theVVPPwill likely make more of adifferenceto peoplewith low education
than to those with higher educational achievements, who a so have accessto information
through other channels. The negative perceptions of householders (mostly housewives)
on the VPP’ s impact on female empowerment may suggest that individuals confined
to the house have more difficulty in seeing the wider benefits of the phones. Yet they
may perhaps also tend to generalise from their own confined existence to women's
empowerment in general . Furthermore, women’s empowerment tendsto be emphasised
more the longer the user has had access to a VPP, which can be given a quite
straightforward interpretation.

Enhancement of economic opportunities is related to call frequency and
occupation. Traders, primarily, feel they have become more economically empowered
by the VPP. These are demand-driven relationships. Empowerment in relation to
political and administrative bodies relates to education levels in the expected way.
Those who use the phone moreto get in touch with Thana, administration and political
leaders have more education than those who don’t.

Reading the table horizontally, it is apparent that no single factor or group of
factors explains variations in impact equally across the board, in al impact aress.
Occupation is an important factor in the call patterns — some occupations (especialy
traders) have more need of the phone than others. In some areas age and education
turned out to be important but not ubiquitously so. Such presumably demand-driving
factors as family income and distance from nearest centre play very little role. The
same istrue of family size. All in all, the explanatory power of these regressions may
not be too impressive (as indicated by the row of adjusted R?s), but it did help to
explain variations in some cases. It worked best for female empowerment and
economic enhancement.

Conclusions

Any large-scale mobile phone programme like Grameen Telecom'’s Village Phones
will bring changes to the village economy and village life in general. The VPP has
expanded considerably the transaction boundaries of thelocal village market, reducing
the isolation and fragmentation of the village economy. GB’s style of managing
communications can help significantly to expand accessto thisvital information input
for al segments of the population, reduce inequality and thus enhance the broad-
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based, pro-poor orientation of rural development strategies. There are significant
non-economic benefits, such as rapid and effective communications between family
members, stronger kinship bonding, etc.

Access to mobile phones has had a noticeable effect on development and
entrepreneurial activity in rural Bangladesh. Effective demand exists and appears to
be growing. The mobile phone has also brought some attitudinal change in social
acceptance of women as lead agents in creating conditions appropriate for the spread
of information technology. The experience of Grameen Telecom in Bangladesh indicates
that mobile phones can deliver telecommunications to impoverished rural areas
efficiently and profitably. It has also demonstrated that in a technology-shy society
like Bangladesh, a high technology can indeed find use, provided it is channelled
through a well designed institutional framework that does not disturb social norms
and values.
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Notes

Grameen Phone (1999), Annual Report.
Grameen Phone (1999), Annual Report, p. 44.
Grameen Phone (1999), Annual Report, p. 44.

Grameen Telecom is a not-for-profit company registered under the laws of Bangladesh
for attaining certain social objectives. In its efforts to extend the village phone
service in rura areas, it has the advantage of being assisted by its peer, Grameen
Bank, an internationally recognised bank for the poor with an extensive rural network
and understanding of the economic needs of the rura population. Grameen Telecom
administers the village phone services to villagers and trains the operators as well as
handling all service-related issues.

At a general level, Coates and Jarrat (1990) have suggested a series of typical social
impacts of mobile phones: acceleration of transactions, thereby providing
competitive advantages; expansion of scope of short-term transactions, e.g. the
convention of on-the-spot meetings; production of more choice (a buyer may for
example compare prices in one store with those of another with a call from the first
location); provision of opportunities for immediate feedback, e.g. phone voting;
stimulation of certain kinds of actions (both desirable and undesirable); increase in
public and individual safety; alteration of concepts of time, space and distance;
raising expectations.

See note 5.

Social calls refer to calls made or received by users for exchanging greetings between
and among friends, relatives and family members, as well as for knowing their
whereabouts.

That a client must employ extensive persuasion by using social and political links
to get things done in a public office is an element typical of a bureaucratic culture.
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Chapter 9

L ocal Content Creation and E-Commer ce:
A South African Perspective

Carey-Ann Jackson and Johan Eksteen

I ntroduction

During the recent corrections in the technology sector across the world's stock
markets, it became clear that the “click-and-mortar” model is a more robust business
model in the e-commerce arena. This model sees e-commerce as an extension and
enabler of existing, non-virtual businesses. Lessons learned from these events can
apply directly to the area of local content creation and e-commerce, and it is this
learning which informs the subject of this paper.

In discussing this subject, the paper recognises the need to address local content
creation and e-commerce as a holistic value chain located in a global environment.
The paper presents a view that such a value chain spans both virtual and physical
dimensions and stretches across a wider range of activities than just consumption
activities. Further, local content and e-commerce value chains have a number of
different channels, infrastructures, drivers and enablers, which run along the length
of the chain and differ considerably between one point and another.

In contrast with this approach, discussions of local content creation and e-
commerce commonly refer only to considerations of consumption and the market,
typically located at the latter parts of value chains. In promoting another option for
devel oping-country participation in global e-commerce, thereis aneed to understand
and support the whole value chain and in so doing account for differences of
environment, channels, infrastructures, drivers, enablers, potentia risks and threats.
The paper refers to pilot research and development projects in South Africa and uses
these projectstoillustrate what environmental conditions and associated enablers come
into play in the early and middle parts of the value chain.
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The Argument

The approach to local content creation and e-commerce outlined in the paper
emphasi ses the need to think about theseissues as a holistic value chain. The argument
begins with reference to the realities faced by al South African initiatives addressing
local content creation and e-commerce: the environment is dominated by the presence
of poverty and inequities in access to information and communications technologies
(ICTs), and these realities provide the background for the paper’s arguments about
local content creation and e-commerce.

Poverty aleviation isone of the highest developmental prioritiesin South Africa.
Almost half of all South Africans live in impoverished households (Statistics South
Africa, 1997). Most poor SouthAfricansliveinrural areas(Table 9.1) and asignificant
proportion live in households headed by women. Widespread poverty impacts directly
upon participation by South Africansin global markets and on the country’s presence
on the World Wide Web.

Table 9.1. Poverty in South Africa

Province Households living in poverty Individuals living in poverty Non-urban population
(%) (%) (%)
Eagtern Cape 40.4 50.0 63.4
Free State 56.8 64.0 314
Gauteng 29.7 41.0 30
KwaZulu-Natal 36.1 47.1 56.9
Mpumalanga 338 45.1 60.9
North West 154 211 65.1
Northern Cape 38.2 48.0 29.9
Northern Province 61.9 69.3 89.0
Wegtern Cape 14.1 179 11.1
South Africa 35.2 45.7 46.3

Source: Adapted from Statistics South Africa 1997 data.

It would be remissin apaper concerned with e-commerce not to describe access
to ICTsin South Africa. Common parlance recognises South Africa as a country with
adigital divide, yet some domestic commentators have criticised the use of the phrase
“digital divide” because it masks the social, economic, educational and commercial
inequitiesthat predate the existence of anything digital. The provision of technological
infrastructure a one cannot eradicate these inequities and several strategies are needed
to do so, some of which are:

— strengthening and diversifying the human resource and competence base;

— ensuring participation by small, medium and micro enterprises (SMMES) in the
economy;

— supporting job creation and black economic empowerment;
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— providing impoverished households with access to finance;
— addressing the affordability of a range of basic services,; and
— ensuring women's empowerment.

Table 9.2 shows current access to telephones (including cellular or mobile
telephones). It exemplifiesthe disparities between two groups of South Africans (http:/
/www3.sn.apc.org/africal). While “Africa’s information infrastructure is by far the
least developed in the world” (UNECA, cited in Hall, 2001), South Africa is
comparatively a continental “giant”, responsible for almost 95 per cent of all African
internet hosting. South Africa has over 100 000 hosting facilities, sophisticated IT
infrastructure in the finance and retail sectors, an advanced cellular communications
infrastructure and a growing community of internet subscribers— aprofile similar to
those in some European countries (Hall, 2001) (Table 9.3). Several private South
African organisations have established web presence. Financial institutions, large
clothing and food chain stalls, general service providersand I nternet Service Providers
(ISPs) provide on-line users with services such as electronic banking, booking and
reservation facilities, auctions, secure purchasing of anything from fast-moving consumer
goods (FMCGs) to motor vehicles, and job applications and recruitment, for example.

Table 9.2. South African Accessto Telephones

(percentages)
All African White
Universd service 34 20 89
Universd access
(15 minute walk) 71 60 99
Universad access
(30 minute walk) 83 78 100
Universad access
(60 minute walk) 20 87 100

Source: Adapted from AISI data for South African accessto telephones.

Table 9.3. Internet Access, Use and Service Provision in South Africa

Use, Access and Service Provision Frequency

Dialup subscribers 650 000

Leased lines 5000

Estimated total users 1800 000

Maor dialup ISP Mweb
World Online
ABSA

Leased line & nationa network providers Internet Solutions
UUNet Africa
SAIX

Source: Network Wizards' Internet Domain Survey.
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South Africais expected to play arolein development and expansion of internet
connectivity across the Southern African Development Community (Table 9.4). Yet
“within South Africa, there are huge contrasts between the urban, largely white and
increasingly commercial users of information and communications technology, and
rural, overwhelmingly African, communities who have only partial access to basic
telecommunications’ (Hall, 2001).

Table 9.4. Host Statisticsin Egypt and Sub-Saharan Africa

Country Number of Hosts
South Africa 122 025
Egypt 2013
Namibia 640
Zimbabwe 599
Botswana 550
Mozambique 69
Swaziland 330
Angola 4

Source: Network Wizards' Internet Domain Survey

A word of caution is in order about describing access among individuals and
householdsin poor and rural communitiesin static terms. Most datasetslack reference
to demographic data on migration and mobility. Both are features of daily life,
particularly among impoverished individuals, and in South Africa large portions of
the populationtravel significant distances between their family househol ds and working
(or work-seeking) places. Thisis a legacy of apartheid urban and rura planning as
well asareflection of the social and economic changes underway in the society. Given
thefrequency of significant movement of large groups of peoplein the society, describing
access (or thelack thereof) in statistical termsneeds aclearer understanding of migration
and mobility data because they may, inadvertently, mask the real inequities of access
to infrastructure.

South Africa has implemented its ICT policies and regulations as attempts to
address the poverty and inequity that exist within the society. Through the provision
of an exclusivity period to the national telecommunications provider, the South African
government defined social responsibility rollout targets associated with extending
universal access. Similar socia responsibility targets were included in the licences
granted to telecommunications players such asthe public broadcastersand GSM service
providers.

A topical ICT debate underway in South Africa during the writing of this paper
concerns the formulation of the White Paper on e-commerce. It is not uncommon to
hear argument that e-commerce in South Africa should be linked to poverty reduction
and wealth redistribution. Some community activists, leaders of organised labour,
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policy makersand intellectual swant to ensure that e-commerce legislation is devel oped
so that benefits accrue for all. During the White Paper development process, Stavrou
et al. (2001) have promoted such an approach, inspired by the work of Amartya Sen,
that connects a livelihoods concern with e-commerce. Stavrou et al. (2001) highlight
the need to emphasise the assets and abilities of the poor and recognise that poor
households face adiversity of risks, such as natural and environmental hazards, price
fluctuations, policy changes, social relationship changes, conflicts and “unbanked”
money or cash management strategies. Risk aversioniswidely attributed as characteristic
of poor households and the ways in which they manage their assets in relation to
perceived and actual risk. Those risk management strategies can, depending largely
uponthelevel of poverty of the household, result in aviciouscycle of poverty (Stavrou
et al., 2001). Their approach argues that access to information can support improved
risk management strategies and impact upon the household's livelihood. Lack of
information or incorrect information can add substantially to poor households' costs of
living compared with households that do have better informational access. Other key
points about the livelihoods approach, taken from Stavrou et al. (2001) are as follows:

— it recognises the possibility of exchange failure;

— it alows for separation of proximate resources for livelihood generation from
intermediary resources;

— it recognises that unwired households are disadvantaged economically further
by lack of connectivity;

— it emphasises diversification of income sources as crucial for sustainable
livelihoods; and

— it acknowledges that engagement with diversified activities permits households
to try different tactics for generating adequate and sustainable livelihoods.

This paper extends the livelihoods approach to e-commerce by arguing for
thinking about local content creation and e-commerce as a holistic value chain. This
permitsimpoverished householdsto participate as creators of knowledge and generators
of value, not just as consumers, which is currently the case with the Stavrou et al.
(2001) approach.

Local Content Creation in South Africa

Tackling local content and e-commerce presents a challenge for several reasons.
First, significant international attention and debate have focused on regulatory issues
surrounding content, particularly phenomena of child pornography, hate and violent
speech, copyright, ISPs' liability and advertising. Those issues are not within the
scope of this paper. Second, thereis differencein opinion of what is meant by content.
For clarification, this paper recognises content as everything accessible on an el ectronic
platform (such as aweb site) and presented in arange of ways using graphics, text or
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audio. There are many examples of local content (e.g. learning and teaching resources
or current affairs) but this paper restricts its focus to content from historically
marginalised, cultural and indigenousknowledge systems (IKS) uniqueto South Africa.

Across the South African telecommunications sectors, a range of departmental
policies and regulations addresses local content creation, but all share commitment to
nation building, unique identity promotion and protection, industrial growth and job
creation (Table 9.5). One of the major players is the regulator, the Independent
Communications Authority of South Africa (ICASA). It offers two main reasons for
regulating local content in South Africa — first, the need to develop, protect and
promote a national and provincia identity, culture and character; and second, the
need to create vibrant, dynamic, creative and economically productivelocal industries.
Theregulator specifiesthat content needsto “ reflect and engage with the life experiences,
cultures, languages, aspirations and artistic expressions that are distinctly South
African”. Local content quotas are set to create incentives for music, television and
broadcasting industries, develop talent, invest in high quality technology, improve the
quality and variety of South African music and television programming, and redress
historical imbalances in the cultural and broadcast industries.

Table 9.5. Governmental and Regulatory BodiesInvolved in Local Content Creation

Entity Domains
ICASA TV and radio broadcasting
Language representivity
Quotasfor local content
DACST Cultural Industry Growth Strategy

Film, culture and television industries
National Film and Video Foundation
Cultural Heritage Resource Management

DoC Broadcasting and telecommunications
E-Commerce Green Paper (2000)
Support development of local content in broadcasting sector

The Department of Arts, Culture, Science and Technology (DACST), another
player, has been concerned with local content in several areas and several ways. The
Cultural Industries Growth Strategy and the National Film and Video Foundation are
DACST initiativesthat focus onlocal industry growth and stimulating export of South
African film, video and other content as well as promotion of South African talent
and production resources. A third player isthe Department of Communications (DoC),
which isconcerned with local content creation within itse-commerce and broadcasting
policy processes. The DoC's White Paper on Broadcasting Policy (1998) includes
regulations on appropriate scheduling of local content, enhanced production quality
for exportation and the establishment of the South African Broadcast Production Agency
to support local content development.
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Local content creation across other technological platforms such as the internet
has not received much attention. The only reference to e-content exists in the 1999
amendment to the Film and Publications Act (Act 34 of 1999) and there is no South
African case law on internet content regulation. Some have criticised the apparent
lack of clarity regarding local content and e-commerce and have debated at length
which agencies have jurisdiction to regulate content on the internet. In its discussion
paper on local content creation, | CASA recognises that convergence has an impact on
local content and states that “new communications and information technologies, as
well as the growing convergence between media, entertainment and
telecommunications, pose both a threat to indigenous cultures and an opportunity to
extend the creation and distribution of cultural products and services. The trend
internationally istowards the worldwide homogenisation or standardisation of culture
resulting from the increasing dominance of US cultural content... (L)oca content
regulation will be severely tested by the emergence of new distribution platforms...”
(http://www.iba.org.za/local_content.doc)

E-Commerce in South Africa

At the time of writing this paper, the South African government is engaged in
compiling a White Paper on e-commerce. Someissues included in the green paper are
development of and access to ICTs, taxation, security and privacy, convergence,
protection of intellectual property, content development and regulation, electronic
payment systems and standards and interoperability. A lot of energy has been directed
at writing into forthcoming legislation what the role of government should be. Different
views obviously exist. Some demand a light touch from government, others want
self-regulation by industry and yet others expect clear policy and regulatory directives
on job creation, aleviation of poverty, black economic empowerment and redressing
inequities. The South African approach to e-commerce shares some similarities with
international approaches and debates, but there are some differences that impact on
the local content creation and e-commerce value chain.

I ntellectual Property and I ndigenous Knowledge Systems

Anenvironmental difference aswell asan enabler relatesto Intellectual Property
(IP) and IKS. While the World Intellectual Property Organisation (WIPO) mediates
and arbitrates IP infringements, South African IP faces additional risks from ICTs
because of:

— thelegacy of ingtitutionalised destruction of IKS;

— the dominance of Western paradigms in creation and management of 1P and
associated value chains;
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— theabsence of adequate | egislation relating to the protection of indigenous South
African IP; and

— apoor or limited presence in South Africa of adequate capacity, instruments and
mechanisms to monitor and protect IP rights.

There remains a concern that amendments to South African IP law (the South
African Intellectual Property Law, Act 38 of 1997) do not address adequately all of
the main challenges presented by e-commerceto local content. South Africaparticipated
in the WIPO IK S discussions and various institutions such as research organisations
now involved in e-commerce development and cultural preservation signalled that
IKSin South Africahad been actively destroyed by apartheid. Some difficulties continue
to exist with respect to IKS and patent protection. For example, foodways, which
include recipes for producing hemp-based health products that were developed
collectively and dynamically over several generations, are not currently protected by
patent law because that knowledge is considered to be in the public domain.

Technologies and Applications in E-Commerce

In the current South African policy process, e-commerce is defined as “the use
of electronic networks to exchange information, products, services and payments for
commercial and communication purposes between individuals (consumers) and
businesses, between businesses themselves, between individuas themselves, within
government or between the public and government and, last, between business and
government” (Department of Communications, 2001). Thisis a broad definition and
implies awider range of interactions and players than solely commercial ones.

The technologies involved in facilitating these interactions need to be flagged
because of concerns with affordability and access for impoverished South Africans.
Theinternet isamajor network over which e-commerce interactions occur, but mobile
networks may be more affordable or accessiblein thelocal context. Therefore, adopting
a technology-neutral perspective is necessary. This is especially pertinent in South
Africa where, for example, m-commerce using cellular phones is potentially more
affordabl e and accessi ble than e-commerce viapersonal computers, plain old telephone
systems (POTS) or digital lines.

One way to think about the different dimensions at play across thelocal content
creation and e-commercevalue chainisto refer visually to the application of technology
in context (ATC) model (Eksteen, 2000; Jackson and Eksteen, 2000) (Figure 9.1).
The ATC model has three dimensions, which alow innovation, risk or investment to
be plotted with respect to each dimension. M ost devel oped country e-commerce focuses
on activities in the application-technology plane and on issues such as the hunt for the
next “killer app” or automation of processes. In South Africa, an attempt is made to
focus on the other two planes, namely the context-technology plane and the context-
application plane. Some of theissuesthat would be considered in the context-technol ogy
plane include combating technological illiteracy or building public understanding of
science and technol ogy.
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Figure 9.1. The Application of the Technology in Context M odel

Context

Technology

Notes:

The technology axis examines issues such as the technol ogies involved, the degree of
modification or customisation required and so on. For example: Does the technology
exist and isit affordable?

The application axis examines issues such as the underlying business models
involved, the supporting process technologies required and the market opportunities.
For example: Will the application form the core of a small enterprise?

The context axis examines issues such as the needs of the potential users and the
cultural, ethical and social implications of the technologies or application. For
example: Will the technology and application violate a person's right to privacy?

The ATC model is useful for describing visually the different channels,
infrastructures, drivers and enablers that run along the length of the value chain of
local content creation and e-commerce. As the next section of the paper highlights,
approaching these value chains holistically requires attention to context, application
and technology dimensions, and awide range of issues within the context-technol ogy
and context-application planes.

Local Content Creation and E-Commer ce Pilot Research and Development
Projects

South Africahas several research projectsand initiatives addressing local content
creation and e-commerce. The selection of projects for mention hereis based on their
objectives and the need to illustrate the ATC dimensions of the value chain. Before
describing the pilot projects, one should recognise that important learning regarding
value chains is derived from the open-source movement, and was used in an attempt
to enhance the local content creation and e-commerce value chains underlying the
various projects described in this paper. These lessonswere particul arly valuable when
local content was sourced from IKS. Although the paper does not explore IKS and
open source in detail, it uses the open-source example of the Linux operating system
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toillustrate how the success of the open-source model enhanced understanding of the
value chainsrelated to local content creation. IKS and open source have at least three
characteristics in common:

— distributed “ownership” by communities and developers;
— distributed contributions to the whole; and
— creation driven by need, not profit.

Linux is a PC-based operating system produced through a distributed software
development effort. The effort involved more than 3 000 developers and countless
other contributors located in about 90 countries. It is difficult to provide an accurate
figure for the number of programmers who contributed to the Linux operating system
and associated utility programs. published estimates range from several hundred to
more than 40 000 (Shankland, 1998; Raymond, 1999). In its first few years of
development (1991-95), over 15 000 people submitted code or comments to the three
main Linux-related newsgroups and mailing lists. This trend continues today at an
ever-increasing pace.

Thesimplified value chain (Figure 9.2) beginswith the development and creation
of theLinux code. Thedriversand valueinthisactivity aretypically persona (i.e. non-
financial, like peer recognition) or the result of a specific need for functionality. This
happens in a distributed fashion, and, typicaly, the Linux community, and not the
individual developer, ownstheresults. The consumption of the Linux operating system
ranges from the developer community itself to commercia institutions. The Linux
community often takes care of distribution and packaging and uses open systems such
as File Transfer Protocol (FTP) or the World Wide Web.

Figure 9.2. Simplified Value Chain of Linux
Creation, Distribution and Consumption

Increasing Value

Needs and Personal Drivers z/

Red Hat

$

| Linux Market',
Developinent |
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Further, several commercially orientated opportunities that were identified and
then exploited were recognised as located on the border between the developer
community and the broader market. Examples of this include the packaging,
enhancement, distribution and branding of Linux by companies such as VA Linux,
Red Hat and Suse. Although the content included inthe* commercial” channels created
by these groups is open source and hence freg, it creates value through services and
packaging, enhancement, distribution and branding. This value is then translated into
financial terms.

It ispossible to regard these efforts as examples of different channels within the
open-source value chain. The following lessons are relevant:

— Local content creation (like IKS) does not need to happen only to satisfy a
market need. As with Linux, the creation drivers are often not financial or
market orientated.

— Various channels, by adding value, serve to translate local content creation
activities into value measurable in financial terms.

— Not al the channels in the value chain need to be commercially oriented.

—  The consumption and creation communities overlap in many instances. With
Linux, the creation community wasand still is part of the consumption community.

Exploitation and creation depend on each other. In the Linux case, the balance
between creation and exploitation favours the former. Without sustainable creation
activities, exploitation will fail, even though the creation activities are independent of
the exploitation efforts. This illustrates how different drivers exist at different parts
of the value chain. For ensuring the sustainability of local content value chains it
meansthat asimilar focusisneeded to ensure that sustainable and appropriate creation
is available.

Community-Inclusive Value Chains

The Poverty Alleviation through Processing Technologies and Job Creation
Initiative is a multi-million Rand state-funded initiative intended to support rural
people in realising their strengths and potentials through implementation of projects
that result in small and micro enterprises, job creation and poverty relief. Theimportance
of this initiative, for this paper, is that IKS content and development of products
within an agrarian context can form the basis of a sustainable source of income for
impoverished communities and allow for participation of the poorest of the poor in
South Africa’'s e-commerce development. The initiative focuses specifically on value
addition to available local resources, mainly from the agricultural sector but including
IKS. Severa projects support the emergence of sustainable value chainsfor resources
such as hemp, wild silk, leather and indigenous foods. Community participation is
essential in the initiative and community ownership is consolidated in, anong other
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things, establishment of legal and governance entities such as community trusts and
community-owned businesses. This approach, an alternative to supporting individual
entrepreneurs, maximises job creation across the communities.

An activity within this initiative was the design of an architecture for a virtual
trade house which, in itself may not be difficult, but was challenged by the fact that
poverty aleviation and job creation are the overarching objectives of the initiative.
The participatory nature of the initiative was crucial, hence design of a virtual trade
house, for example, had to be consultative and dialogic with the community
stakeholders. Processes and functionality of the virtual trade have to be understood by
al community players — an ongoing challenge because of the low levels of public
understanding of science, technology and e-commerce business models.

Initsdesign, the trade house is not conceptualised as asingle entity or as merely
an information technology system. Rather, it is an overall architecture that integrates
systems (e.g. an e-commerce system), activities (e.g. retailing), governance structures
(the board of trustees), legal entities (such as community trusts) and role players
(e.g. creators). Generic and quite typical functionalities are designed into the virtual
trade house, such as distribution, payment, optimisation, centralisation, auditing and
customer account management. A number of unexpected challenges are identified in
the design of the architecture (Table 9.6).

With poverty aleviation and job creation as fundamental objectives, the virtual
aspects of a trade house are not developed using only mainstream e-commerce and
web-enabled commercial marketing approaches. Approaches based on assumptions
and principles of corporate capital accumulation run counter to the principles of this
initiative. Caution hasto be applied when commissioning technol ogical implementation
because “ of f the shelf” products and *“ mainstream process technologies’ may reinforce
accelerated corporatisation.

The livelihoods approach to poverty alleviation underlines that participation is
essential and stresses the need to pay attention to issues such as “ acceptance literacy”,
legitimacy and buy-in of both the specific projects and the overall initiative. The
sustainability of the value chain is put at risk unless there is attention to ongoing
training and awareness, as well as to governance and communication, which ensure
that breaks or blockages in the value chain do not result and that the communities
involved are not alienated.
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Table 9.6. Problems Met in Designing a Trade House Ar chitecture

Branding

There is a need to decide on branding across several entities ranging from, for example “[brand name] hemp” or
“[community name] product” or “[community trust name] products’ or “Collective virtual trade house [name]”. The
brand management process is complicated and decisions still need to be made about the level a which branding is
required. The decision, however, has an impact on what income from royalty payments, for example, can be generated
by participating communities.

Quality control

Qudlity control impacts more on certain products than on others, particularly those that use IK. For example, hemp
products used for health care may need to be quality controlled for toxicity, and an “external” quality control process
and associated disclaimers need to be visible on products. The South African Bureau of Standards (SABS) approval or
a “fair trade” approval may add to the value of the product and perceptions of brand purity. This process, however,
presents a risk that IK involving traditional healing processes is transformed, which runs counter to preserving that
knowledge.

Financing

Refers to consegquences associated with success, namely that as a legal entity the trade house may have enhanced
access to external financing options or may itself evolve into afinancial service provider. This raises the possibility of
development of the “next generation” community bank, providing financing to impoverished households or SMMEs.
Hence, it transforms the trade house into a legitimate micro-lending entity, which could be a route for further
development.

Deper sonalisation

This is arisk associated with success because as the community collective becomes more successful, it may reach a
transition point from which its personalised and community-flavoured services and products are logt as it transforms
into aquas or red corporate, even without any changesin itslega composition or governance.

Knock outs

A risk that some products or product ranges such as hemp clothing and hemp-based health care products become so
successful that they knock out the smaller and less popular products such as wild silk linens. Thiswould run counter to
the principle that the overall collectively owned trade house enhances value for all.




Digitising I ndigenous Cultural Content

A second project is the Culture Preservation Project, also a state-funded multi-
million Rand entity. Among the several publicationsavailablethat outline the project’s
objectivesand itsinnovationsin methodol ogies and technol ogies, Jackson and Eksteen
(2000) discuss IKS and theimpact that globalisation and | CTs have on its management.
IKSisunderstood dialectically asa) arecognition that indigenous people areinventors
and custodians of technology and knowledge, and b) having multiple manifestations,
many of which are directly interlinked in communal cultural practices, traditions
and symbols.

Because IKS is a rich source of local e-content, the impact of digitisation on
that e-content needs understanding. Commonly used technologies include digitisation
technologies, 3D modelling tools, encryption algorithms, digital libraries and so on.
From a purely technological perspective, once digitisation and technological
communication functionality are in place, little or no technological modification is
required to set up a B2C e-commerce service. The actual impacts of ICTson IKS are
not always positive. Current ICTs are applied largely to support global commercial
transactions and as aresult, knowledge — indigenous or otherwise — isacommodity,
potentially controlled and sold without attention to cultural preservation.

In IKS, a simple technological intervention such as digitally watermarking a
digitised cultural artefact can have unintended cultural consequences. A digital
watermark is a pattern of binary digits inserted into the artefact that provides
information about copyright. It is not visible and must be robust enough to continue
to exist if the digital artefact is changed in some way. Digital watermarking cannot
guarantee the authenticity of acultural artefact in cultural terms (i.e. that the e-content
is an authentic representation of a culture). It provides atrace of origin of ownership.
It contributestowards the commodification of | KS-based e-content and its management.
The addition of awatermark can be perceived to provide authenticity. In those cases,
the perception is very different from rea authenticity. It is not inconceivable that
perceptions can be manipul ated or misrepresented, particularly if the e-content supports
purely short-term commercial interests.

IKS e-content can be used for various purposes, such as education, cultural
preservation, public awarenessand virtual cultural tourism. The principlesof itsdigital
protection and preservation rest on enhanced restitution and human worth, and permit
current and future communitiesto have continued and authentic accessto the symbols,
values and traditions which shape and define them as unique. The act of preserving
digitally cultural artefactsis not aonce-off activity. It isongoing, requiring investment
and commitment and it is at this point that concerns with “ sustainability” often arise.
One view suggests alocation of finite state funding based on the reasoning that the
state must “manage” 1KS on behalf of the people. The risk is that state funding can
change or disappear, particularly when priorities, policies or social conditions change.
A second view opts for “soft commerciaisation”, where not-for-profit income for
particular services is rechannelled into purely preservation activities. Two additional
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views suggest doing nothing at all or pursuing “hard commercialisation” — wholesale
commodification of knowledge based on the rules of the game defined by the global
market place.

With respect to creating channels for use of local e-content in the global market
place, some regard cultural tourism as a soft commercial application that balances
tensions between preserving indigenous cultures and economic reconstruction and
development. Cultural tourism, as defined by the World Trade Organisation, is a
process whereby an individual is motivated to travel to adifferent country and culture
for aesthetic, intellectual or spiritual development. Yet it also isabusiness transaction
and amarketing exercise, facilitated by ICTs. The act of preservation of theindigenous
culture for use as local e-content is a necessary condition, but there is a risk that
investors may want higher financial returns on the investment made in preservation.

Virtua cultural tourism is a growing market, but digitised IKS for commercial
e-consumption could present culturesin atrivialised or paternalistic way. In designing
a compelling cultural virtual website, one chalenge is to avoid such trivialisation.
Retaining authenticity without making the experience compelling risks losing
consumers who want more excitement. Tension rules between market need and
preservation.

Sourcing IKS for e-content risks reinforcing the historical marginalisation of
indigenous people and their knowledge. Digitisation of indigenous content demands
sensitivity to the historical and human systems within which it exists. It also requires
high technical skills. Giventhat the artefact is neither neutral nor ahistorical, digitisation
cannot occur without understanding the cultural and curatorial aspects at play.

Local content regulation and management are complicated because digitisation
creates a new artefact and not merely a reproduction of the original. As a result,
different rules and information management processes (subj ect to different perceptions)
come into play. A way of ensuring that the creators of knowledge accrue benefit,
either financially or by acknowledgement, has been formulated and the establishment
of a Universal Digital Origina (UDO) master index suggested. The UDO concept
involves a high-quality master digital copy or representation of an artefact, concept,
event or natural phenomenon. The UDO would meet certain international standards
for digitisation and be accompanied by an authenticity certificate. UDOs could be
registered and managed, possibly by or on behalf of the state, and would list licence
agreements as well as commercial and non-commercial rights as defined by use
regulations. Thiswould makeit possibleto address some of theissues of compensation
or recognition for communities involved in IKS-based e-content supply, so that they
are able to support preservation of IKS.

Theview offered here has highlighted some technol ogical, context and application
considerations in the local content creation and e-commerce value chain, especialy
when one of the channels is cultural tourism. Some of the solutions developed may
appear to observers from devel oped countries as too cumbersome or to have too much
governmental involvement, but from a developing country perspective, as in South
Africa, awider range of considerationsthan only market demand hasto be considered.
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A Possible Future Instantiation of Value Chains

Impoverished households have assets and abilities but simultaneously face a
diversity of risksaffecting their optionsand opportunitiesfor securing sustainableincomes
(Stavrou et al., 2001). Mosgt, particularly rura ones, are headed by women, many of
whom are grandmothers performing childcare work without remuneration and reliant
on income from social-support grants (pensions, disability and child support grants) or
ad hoc employment by some or al members of the household, including children.

The Storytellers Network Initiative, the third project for discussion here, is
conceptualised within this context. It seeksto source stories and knowledge embedded
in the daily lives, activities and memories of impoverished community members,
particularly (but not exclusively) older women, in order to provide opportunities for
commercia and non-commercial use of that content. South Africa has arich history
of storytelling, poetry, music and crestive expression. Theinitiative assumesthat supplying
local content for development into e-content is one way that impoverished households
and communities can simultaneously participate in South Africa’'s e-commerce
development and secure additional and sustainable income sources for themsel ves.

Trained community members source thelocal content in the community. Cultural
authenticity is established through rigorous yet creative mechanisms. Digitisation of
the content follows guidelines specified according to international approaches that
seek to preserve cultural content with technical and cultural care. One of the channels
available for creating income-generating opportunities uses the content to develop
IKS-based early childhood development programmes. Early childhood devel opment
(ECD) is an educationa and developmental imperative. South African psychological
and educational literature recognises that the notions of childhood and development
are not compatible with traditional, unquestioned assumptions that development is
“coherent”. The ECD channel seeksto source knowledge about child development as
well as content and tools, such as stories, games, indigenous toys and play, across a
range of cultural systems indigenous to South Africa. In combining educational,
ethnographic and anthropological research and community participation in sourcing
indigenous cultural childrearing practices, rich ECD learning content and programmes
emerge. The community itself can benefit both from the sourcing function it plays
and from income created for women who establish ECD centresin their communities.
Future plans exist for supplying content to South Africa’s publishing, broadcasting
and tourism industries as well as providing exportable ECD content in an electronic
format (e.g. on CD and DV D) from which royalty feeswill be availableto the community.

A second available channel sources content as the basis of printed and el ectronic
material, such as postcards, poetry anthol ogies, story anthologies, historical descriptions
and product-packaging descriptions of other products from the region. The arts and
crafts channel co-packages this content with hand-made arts and crafts created in the
region and allows households or groups of them to provide products for cultural
stores, both physical and virtual. An option provides these as corporate gifts, which
South African organisations can purchase and distribute to international and local
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clients. The Storytellers' Network Initiative also faces* acceptance literacy” problems
among community participants and the risk of “knock outs’, as well as issues about
the impact of digitisation of indigenous content similar to those faced by the Culture
Preservation Project.

As already noted, the use of cellular or mobile telephonesisincreasing in South
Africa. The behavioural patterns of using that infrastructure are very interesting.
South Africans, like their counterpartsin many other countries, use SM S functionality
on their cellular telephonesin very significant proportions. Itsrapid increase signalsa
trend that people want to and do use their cellular phones primarily to connect with
other people. This suggests that content may not be as dominant in the future asit is
currently. Focus will go instead on providing infrastructure, channels and services
that connect people who are “consumers’ directly with those who are creators. At
present, content acts in an intermediary way between consumers and creatorsbut it is
likely that social networks rather than distribution and intermediary networks may
become dominant. These value chains may thus become predominantly social ones,
with a challenge to the Storytellers’ Network Initiative to ensure that the value chain
can evolvetowardsasocial one. Different drivers, channels, infrastructure and enablers
will come into play across the length of the value chain. As with the open-source
example, several commercially orientated opportunities may appear either on the border
between consumers and creators or in totally unexpected |ocations. This devel opment
will not bewithout risk. SouthAfricacould takethelead in exploring futureinstantiations
of local content and e-commerce value chains. Even if environmental factors such as
poverty or inequitable access to ICTs prevail (but are much reduced, one may hope)
future concepts of value chains could become shaped more by humanism and people-
driven communication than currently.

Conclusion

This paper has attempted to present thinking about local content creation and e-
commerce in terms of holistic value chains that span both virtual and physical
dimensions and stretch across a wider range of activities than simple consumption. It
suggests that a number of different channels, infrastructures, drivers and enablers run
along the length of the chains and differ considerably between different points on them.

Several local content creation and e-commerce initiatives are underway in South
Africa. The paper discusses three of them. Drawing on local content sourced from
IKS and agrarian, rural and predominantly impoverished settings, it showed how the
poorest of the poor can indeed participate as more than merely consumers. It referred to
apossible future instantiation of value chains and the need for urgency — in developing
countries — to accel erate research and pilots on alternative and innovative local content
and e-commerce value chains, premised on principles not exclusively commercial.
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Note

Subsequent to the publication of this paper, the White Paper process has resulted in
the formulation of the current Draft Electronic Communication and Transactions
Bill (http://www.gov.za/gazette/bills/2002/23195.pdf).
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