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Abstract

Do telecommunications (telecoms) technologies contribute to the economic
growth of organisations and the individuals that make up these

organisations? This is the question this research sets out to answer. The
study was motivated by the numerous macro-level and predominantly

economic studies that suggest the existence of a causal relationship between

the telecommunication infrastructure available within a country and its level

of economic growth and/or development. If telecoms indeed have this

causal effect why is this not being reported by studies on the everyday

business lives of ordinary citizens?

This research adds to the body of literature that investigates the impact of
telecoms at the micro-level. It examines the way in which telephones are

used by participants in a developing country micro-industry. Furthermore,

this examination is conducted in ‘context - it studies the application of

telephones in fulfilling a specific need; the need to obtain and distribute

information.

The research therefore begins with an assessment of the impact, lack or
uneven distribution of information, has on the behaviour of organisations

and individuals in a specified case industry. The research documents these
impacts and investigates what the industry’s response has been in
overcoming the limitations they have on trade. It is in investigating the
response of the industry that the contribution of telephones is examined -

does the use of the telephone add noticeably to the improvement of trade in

the industry?

The research found that, as stated in literature, telephones do improve the

ability of industry participants to acquire and distribute information. In

Viii



some instances this improved ability has generated benefits. For example,
telephones have improved the efficiency with which participants choose who
to trade with. Telephones also contribute to cost savings in the industry by

helping participants to economise on communication and transportation

costs. Distance between production and consumption is also better managed

through telecom use, and is in some cases more efficient than physical

movement between places.

However, the use of telephones in certain circumstances is not always
effectivet, For example, selecting the most appropriate trade partner requires
access to private information about the alternatives. However, private
information (i.e. information only known to one party to a trade) is mainly
acquired through personal observation. When it is transmitted through a
third-party it is within the context of an already established relationship
based on trust or mechanism for sanctions. In an industry with low levels of
trust between participants - as in the case study; acquisition, verification and
distribution of private information is critical to success. Under such
circumstances the mere use of telephone adds little value. However, when

telephone use occurs within the context of established organisational forms

in the industry, its benefits are reinforced.

! Effectiveness is about achieving specific goals whilst efficiency refers to the reduction of
waste, expense, or unnecessary effort in achieving the goals.



Chapter1 Introduction

1  “Are They Better Off?”

A critical part of assessing the effectiveness of development initiatives rests

on our ability to determine whether people and societies are truly better off
after their implementation. Since the publication of the Jipp Curvez (Jipp,
1963), researchers have repeatedly observed a positive relationship between
theoretically established proxies of telecommunications (telecoms) and
economic growth. In response, initiatives at both multilateral and national
levels have embraced information and communication technologies (ICTs) as
tools that engender development. Yet whilst the statistical signs are there at

a macro-level, there is paucity of micro-level evidence that the mere

application of ICTs indeed brings about development.

Research on the characteristics of the relationship between telecoms and
development is on-going and as knowledge on this topic increases so too
does understanding. Macro-level analysis of the link between telecoms and
development continues to be optimistic and when interpreted and
repackaged in the mainstream press, their results appear euphoric:

“Phones let fishermen and farmers check prices in different markets
before selling produce, make it easier for people to find work, allow
quick and easy transfers of funds and boost entrepreneurship ... in a

typical developing country, a rise of ten mobile phones per 100 people

boosts GDP growth by 0.6 percentage points.” (The Economist,
2005:53)

At the same time however, the dearth of micro-level evidence of telecoms

impact has tempered the telecom-development discourse and has created an

* This is a graph that shows a positive relationship between GDP (a proxy for the wealth of a

nation) and telephony density (a proxy for the level of development of its telecoms
infrastructure).



appreciation of the complexities surrounding not only the technology and its
implementation, but also its applicability within the environment in which it
is being recommended. This realisation that the impact telecoms makes
depends on the contexts (social and political) in which it is applied has

broadened the scope of research. More studies are now going beyond the
econometric approach of establishing impact through historical data, to
qualitatively describing and documenting the uses to which telecoms are put,

their impact on the user and his/her environment, and more importantly the

limitations that the user and his/her environment place on the technology.

This approach to analysing the relationship between telecoms and
development provides more tangible indication of whether people and

societies are truly better off after the implementation of telecoms.

2  Objectives of Research

Regardless of the caveats mentioned in the preceding section (section 1) there
1s strong belief that telecommunications can help developing countries
accelerate their pace of development or “leapfrog” stages of socio-economic

growth. According to Singh (1999) this “leapfrogging” as quoted in

literature refers to one of three main things:

a. that telecoms helps developing countries skip over some stages of
development and in the process become members of a post-industrial
soclety

b. that as an “engine of growth”, telecoms can help developing countries

accelerate their pace of development

c. and from a more technical perspective, that telecoms facilitates the

skipping over of technological frontiers or product cycles.

The premise of this thesis lies within the “engine of growth” interpretation.

This research investigates the role of telecoms - specifically telephones, in the



development of economic activity within a developing country micro-
industry. The study’s aim is to identify and document the effect telephones
have on the efficiency with which trade is organised and conducted within

the specified (case) industry. Furthermore, with the awareness that context is

critical to telephone use; the study was grounded within a framework of

information needs. As identified by Arrow (1990):

“Information, and the lack of it, and differences in information, play

an absolutely key role in the way the economic system operates.”
Arrow, 1990 in Lamberton, 1998, p. 329

Entities operating within this economic system will therefore seek to acquire
information at the least cost possible. This desire for ‘affordable’ information
is said to provide the rationale for collective action through the formation of
organisations (Williamson, 1975; Arrow, 1974 and 1979; Radner, 1986 as cited
in Monk, 1989). Also, telecoms have been documented to results in the more

efficient organisation of economic activity (Chowdhury and Wolf, 2003;
Dutta, 2001; Beede and Montes, 1997; Saunders et al., 1994). By enabling the

effective and efficient coordination of activities, telecoms allow production,
distribution, and management activities to be allocated between more, or the
most appropriate members of an organisation. These technologies reduce
transportation and communication costs and thus aid with the management

of distance and communication between economic entities during the

process of trade.

Demand for information is thus defined to be a key driver of demand for
telephones and the research approaches its investigation on this premise.
First an understanding of the requirement for information in the case
industry was established. This was achieved by documenting and analysing
the occurrences of information imperfections in the industry and the limiting
effect they were having on trade. The techniques and mechanisms the

industry had adopted in response to such limitations were then identified



and outcomes of such techniques/mechanism on the organisation of
economic activity discussed. It is upon this background that the role of
telephones in facilitating these techniques/mechanisms is discussed as well

as the economic impact on those industry participants that utilise it.

The main contribution of this research is that it builds understanding of how
telephones are used in improving economic activity at a level that impacts
directly on a key target of development initiatives. The research was
conducted on a micro-industry located in the informal sector of a developing
country. Micro- and small-enterprises operating in this sector have been
directly linked to the main objectives of development. These include
increased production, employment and wealth creation. They are therefore
important to the goal of poverty reduction (see Palmer 2004 and references
therein). Technology that enhances the activities of participants engaged in
the informal economy can therefore be said to enhance the economic
development potential of such participants. Thus by examining the manner
In which telecoms can be used to enhance the economic development of an
industry, this research sits within the broader context or field of

‘development studies’; specifically the branch focused on how technology

can be used to deliver and/or attain development goals

3  Structure of the Thesis

The way in which this thesis is structured is represented in the diagram
below - Figure 1. This chapter has introduced the research, briefly
highlighting what its objectives are and the rationale/motivation for the
study. The chapter now proceeds to explain the structure of this thesis - a
type of document map that highlights what the reader should expect to see

and in what order.




Chapter 2 is the first of two reviews of literature on the relationship between
telecoms and development. The chapter summarizes with the aid of an
influence diagram, some of the macro-level conceptual and empirical studies

that identify and explore the factors and variables that define the relationship

between telecoms and economic growth. Both macro-economic and micro-
economic studies are reviewed. Macro-economic studies examine the level
of a country’s telecom network and its economic prosperity whilst micro-

economic studies examine the manner in which telecoms exerts its influence

on economic growth and vice versa.

CHAPTER 1

INTRODUCTION
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Chapter 2 also reports on analysis conducted on the influence map created
which revealed some of the limiting factors on the otherwise positive

(reinforcing) association between telecoms and economic growth.

The literature review continues in Chapter 3. This chapter however takes a

micro-level perspective by reviewing studies conducted at organisational,

household and individual levels. The chapter looks for examples to confirm
and/or support the general theory that telecommunications contributes to
economic growth. Chapter 3 also sets out the theoretic literature from which
the conceptual framework for the research is constructed. Literature
regarding the importance of information (or the lack of it) in governing the
manner in which trade occurs is discussed as is the manner in which distance
exacerbates these effects of information. The concept of intermediation as a
way in which organisations manage both the need for information and the
effect of distance are introduced, and the chapter concludes with a discussion

of the possible contribution of telecoms to the function of intermediation.

The conceptual framework used by this research is presented and discussed
in Chapter 4. This conceptual framework amalgamates the key concepts or

variables identified as being important to the study of telecoms and

economic growth.. These concepts include: information, its impact on

economic organisation, and the use of telecommunications in managing this

impact. The chapter concludes by identifying and discussing the

suppositions that will be examined by the research.

Conceptual frameworks help researchers to assess the purpose of their study,
to develop and select realistic and relevant research questions and methods,

and to identify' potential validity threats to research conclusions. Chapter 5

discusses each of these methodological elements and describes the approach



adopted in conducting this research. Chapter 5 discusses the methods
adopted for data collection and analysis and highlights the steps that were
taken to address threats to the validity of the selected methodology.

Chapter 6 describes the case industry in which this research was based. The
chapter begins by introducing the informal sector of developing countries
and the ties this sector has to economic development. The chapter then
describes the case industry - the Aso Oke industry, and includes a brief
overview of current thinking on its evolution. How the industry is
structured economically and the different types of roles participant play are

also discussed. = The chapter concludes by detailing the types of

organisational forms that were identified during an exploratory (pilot) study

of the industry.

The findings of the field study are presented in Chapter 7 and Chapter 8.
The aim of these chapters is to provide an understanding of what was
observed in the case industry regarding the relationship between telephone
use and the improvement of trade. This wass done by breaking this
relationship up into its constituent parts, Chapter 7 therefore presents the
findings of the study in relation to the need for information in the industry,

whilst Chapter 8 documents the ways in which telephones are used in the

industry to fulfil this need.

Together these chapters present evidence that supports, refutes, and/or
provides further clarification on each of the research’s suppositions. Chapter
8 also contains a comparison of the findings of this research with the
expected benefits of telephone used defined in theory and related studies.
This comparison (of expected benefits with actual findings) allows for the

drawing of conclusions on the impact of telephones on the case industry.



Chapter 9 highlights the theoretic and practical contributions of the research

to the existing body of literature. The limitations of the research are also

discussed and the chapter concludes by discussing opportunities for further

research.



Chapter 2 Literature Review: Macro-level Studies of
the Relationship between Economic Growth

and Telecommunications

1 Introduction

The previous chapter set out the layout of this thesis and also provided an
introduction to the broad terms underpinning this research. This included

an overview of the term Development as well as arguments on the
applicability of technology in delivering development goals and targets.
Furthermore, the discussion on the use of technology for development
purposes was limited to the application of telecommunication (telecom)
technologies. This chapter summarizes some of the conceptual and empirical

studies that have examined the impact telecommunications has on

development.

2  Representing the findings of the literature review

The main purpose of the review of literature conducted for this study was to
identify and explore the factors and variables that define the relationship
between telecommunications and economic growth. A large body of
literature exists on the relationship between telecoms and both societal and
economic measurements of development and in order to present a verifiable
review of this body of literature without falling prey to anecdotal
generalisations, an abstracted picture was constructed to set the boundaries
for the review and also organise the literature in a coherent manner. The
result is the influence diagram that accompanies this chapter (Attachment 1)
and presents the various variables which, according to the literature, define
the relationship between telecoms and socio-economic development. The

diagram thus serves as a navigation tool for the complex interactions

between these variables.



‘Interactions’ in the diagram are defined by the links between variables and
are directional as well as correlational; i.e. the map assumes that variables
influence one another, either by bringing about the existence of each other or
by increasing or decreasing each other’s propensity. In this manner, the
attached influence diagram illustrates the patterns (labelled in the map as
cycles) that were seen emerging between the findings of the various articles
and texts analysed as part of the literature review. The diagram therefore
serves to illustrate the way these findings fit together to provide a holistic
picture of the impact telecommunications has on development. Although
this picture does not depict all the possible variables that can be associated
with the relationship between telecommunications and development; it does

nonetheless presents key thinking and can be verified by further research.
As stated by Miles and Huberman (1994):

“...these ‘verifications’ will come down to a matching of
interpretations based on diverse experience, and interpretations will
not always fully overlap. Still there will be grounds for assessing and

adjudicating the plausibility of different accounts.” (1994, p. 153)

2.1 Guidelines to reading the Influence Diagram

Based on the findings of the studies that were reviewed and the views
expressed in literature, two main types of cycles are represented in the
Influence map diagram. The first, which are highlighted in bold and
shadowed and are used to represent associations between variables that are
of direct relevance to this thesis - i.e. of direct relevance to the relationship
between telecoms and economic growth. The second types of cycles are not
highlighted in bold (and do not have a shadow) and refer to associations
between variables which although indirectly relevant to the subject of the

thesis, yet provide context that is critical to understanding how telecoms and

economic growth may be interrelated.
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The association or linkages between the variables identified in the diagram
are represented by arrows and these are also of two types: solid arrows
represent links that have been empirically established in literature, and

dotted arrows refer to relationships or connections between variables that

have been logically inferred to in the literature. These arrows are
furthermore colour coded to help in distinguishing the type of association
that exists between variables. Black lines (all of which are solid lines) depict
empirically established relationships. Blue and gold (which are all dotted
lines) depict logically inferred relationships; blue for those that have been
identified by the author as being of primary relevance to the corresponding

variable, and gold for those that are secondary (yet relevant) to the

corresponding variable.

At the arrow point of each line is one of two possible signs representing the
impact one variable (at which the arrow originates) has on the other (at

which the arrow terminates); a plus sign: “+” indicates a positive or
Increasing impact -i.e. increases in the originating variable tend to result in
observed increases in the terminating variable and vice versa. A minus sign:

“-" indicates a negative or decreasing impact -i.e. increases in the originating

variable tend to result in observed decreases in the terminating variable and

VviCe versa.

There are also four symbols which are used in the influence diagram:

1. % A lightning bolt signifies factors that have a constraining effect
on the relationship represented by the arrow on which they are
featured. That is they limit or inhibit the extent to which the
corresponding variables either bring about the existence of each
other or increase/decrease each other’s propensity

2. ‘ A law enforcement cap signifies factors that have regulating or

reinforcing effects on the relationship represented by the arrow
on which they are featured.
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3 \ Slanted double red lines indicate factors that have a delaying

effect on the relationship represented by the arrow on which they
are featured.

] - For presentation purposes (particularly to minimise criss-
————= crossing of lines depicting relationship) a box with a camera at

the top left-hand corner is used to identify variables that have
been duplicated in the map.

As noted at the start of this chapter, the main purpose of the literature review
was to identify and explore the factors and variables that define the
relationship between telecommunications and economic growth, and as such
the following overview of the literature is organised according to the type of
result or conclusion generated by the studies. The pivotal relationship to this
thesis, representing the interaction between telecoms and economic growth,
is depicted by the “Economic Cycle” and forms the starting point of this
review. The overview of the Economic Cycle also includes descriptions of
findings of more detailed causal studies on the link between telecoms and
development, including those that investigated the type of economy
(Whether developed or developing) that benefit most from telecom
Investment, and studies examining the manner in which telecom investment
actually influences economic growth. The summary of the Economic Cycle

leads to an overview of the associated Market and Organisational Cycles.

2.2 Caveat on findings of the influence map: note on methodology

When mapping the microeconomic benefits of telecommunications to the
macroeconomic variables that quantify development, a lot depends on the
methodology used by the researchers that are reporting the relationships.
Methodology is therefore often the basis of much of the criticism of literature

In this field and can be shown to have followed an evolutionary trend of its

Own.
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Studies of the relationship between telecoms and economic development can
be grouped according to the statistical approach they utilize - correlation and
regression, causal econometric, or structural econometric analyses (Madden

and Savage, 2000). The positive correlations between measurements of

telecoms infrastructure and indicators of economic development that were
reported by early studies (Saunders et al., 1983 and references therein; Hardy,
1980; Jipp, 1963) and some later ones (Alleman et al., 1994) have generally

been taken as evidence of the existence of a causal or structural link between
the level of a country’s telecoms network and its economic prosperity.
However, the statistical procedure applied by these studies was one that

fitted a simple regression line3 and as such they were limited in the

conclusions they could make. In particular, they were unable to comment on
the link in the opposite direction, i.e. that between the level of a country’s

prosperity and the level of development of its telecoms network. The
optimistic reports emanating from such analyses can therefore be criticized
for not being able to clarify which of the two effects - telecoms effect on

economic growth, or economic growth on telecoms - or what combination of

these two effects was being observed.

Amendments to these early statistical procedures came in the form of causal
econometric approaches that attempted to infer the direction of influence
between the two variables (telecoms and economic growth). The combined

result from this amended approach reported a bi-directional link between the
two variables - increased telecommunications infrastructure stimulates
economic growth (Lee, 1994) and this growth in turn leads to increase in the
demand for telecoms infrastructure (Madden and Savage, 1998; Cronin et al.,
1991). Within this genre of econometric analysis Norton (1992) applied a

more structured two-equation simultaneous model in investigating causality

> That is an equation that described telecommunications as a function of economic growth.
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- one equation describing telecommunications as a function of growth and
the other describing growth as a function of telecommunications. This was

done to reduce the possibility of overestimating the impact telecoms has on
economic growth. Whilst Norton also finds evidence supporting bi-
directional causality, his model has been criticised for being statistically

underidentified+ (see Bedi, 1999 for more details, also Roller and Waverman,
1996, 2001). This criticism stems from the belief that the relationship between
telecoms and economic growth cannot be adequately estimated using data
on only two variables. At least one more observable is required, one that

describes telecoms as a function of growth but not growth as a function of

telecoms (Jonscher, 1981).

Another drawback of the statistical approaches discussed so far is their loss

of detail through aggregation. A great deal of the variety in the underlying
pattern of use of telecommunications in the economy is lost in the process of
aggregating all such use into a single variable (Moss, 1981). This means that
such studies find it hard to quantify the economic activity that is directly

attributable to telecoms investment and to measure it as a distinct variable,

separate from other correlated growth promoting measures such as

investments in research and development, human capital, taxes etc. (Roller

and Waverman, 2001).

Structural econometric analyses (Greenstein and Spiller, 1995; Maddock, 1995;
Welfens, 1995) examine the impact benefits from investment in telecoms
infrastructure have on the wider economy (Madden and Savage, 2000) and
were therefore a natural progression from causal analyses. Some of these
studies break down the economy into sectors and then analyses the level of

input telecommunications makes to these sectors (see for example Cronin et

¢ Meaning it has an insufficient amount of information to estimate the number of parameters
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al., 1993). They therefore seek to define the value of input of telecoms that is
required to produce a unit of output in each of the sectors of the economy
(see Correa, 2003). However, to achieve this, sector analysis makes the
erroneous assumption that each sector requires a fixed level of telecoms
input per unit output; the analysis therefore limits the extent to which
substitutability among inputs can be modelled Various micro-analytical
research approaches have developed in response to this drawback, and some
provide detailed studies of the precise manner in which telecoms fits into a
business’s communication activity, and of the manner in which the role of
these services could change as technology develops, relative prices fall, and
institutional barriers are overcome (see Brynjolfsson and Hitt, 1996; Lal, 1996).
Whilst allowing for flexibility and realism in the study of specific
applications of telecoms, such approaches are however time consuming and

as a result can only be applied to a limited range of examples.

Thus whilst micro-analytical studies reporting indirect benefits of investment

in telecommunications now sit alongside macro-economic investigations of

the relationship between a country’s overall level of development and the

level of development of its telecom infrastructure, the challenge for

researchers has been in validating generalisations made from the evidence of
micro-studies and aggregating such evidence to distinct macro-economic
impacts. Conversely, it has also been difficult to reliably disaggregate the
effects of telecoms observed at the macro-economic level to the economic
agents assumed to be responsible for such effects. Thus, in examining the
results reported in the literature using the influence diagram developed for
the literature review presented in this thesis, it is important to note that the

specific links that drive micro-macro interactions are a ‘tenuous thread’
(Analysys, 1997).
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3 The Economic Cycle

The ‘Economic Cycle’ forms the starting point of the literature review and
highlights the findings of macro- and micro-economic studies on the
relationship between telecom infrastructure and some proxy of economic
growth. Jipp (1963) was the first to identify a positive association between

national telecom density and national income; since his publication, and
irrespective of the level at which analysis is conducted, a positive
relationship is repeatedly observed between theoretically established proxies
of telecom and economic growth. For example Bebee and Gilling's (1976)

cross-country analysis reported a significant statistical relationship between

indices of economic performance and telephony. At the country level, results
obtained by Alleman et al. (1994) showed telecom investment promoted
economic development within the Southern African Development Countries
(SADC); and using data on the United States, Dholakia and Harlam (1994)
observed that investments in telecom had a strong influence on economic
activity. Wang (1999) detected that telecom investment had a strong impact

on economic development in Taiwan; and Yoo (2001) found the same impact

on economic development in Korea.

At lower levels of analysis, Cronin et al.’s (1993) study using data from one
US state and its counties showed that the relationship between economic
activity and telecom infrastructure observed at national levels could also be
observed at the State level. At the industry level, Greenstein and Spiller
(1995) whilst estimating the effect improvements in telecom infrastructure
had on economic activity discovered that telecoms has a stronger influence
on “high tech white collar activity” than on manufacturing activity. The link

between telecom and economic activity observed at nation- and state-levels is

therefore also identifiable at the industry level.
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These empirical studies are complemented by less rigorous causal studies
that aim to identify causality between telecoms and economic growth, and
(in some cases) infer the direction of the observed causality. One of the first
of such studies by Hardy (1980) reported a bi-directional or reciprocal causal
relationship between telephones and economic development. This result
infers that telephones enhance economic development which in turn
stimulates an increase in the demand of telephones in the nation. Bi-
directional causality was also observed by Edirisuriya (1995); and with
respect to country specific studies by Cronin et al. (1991) - based on analysis
of 31 years of US data, and in Madden and Savage’s (1998) study of
transitional Central and Eastern European (CEE). Lee’s (1994) analysis using
data from South Korea also found support for a bi-directional causal
relationship, as did Yoo and Kwak (2004). Kim (1992) on the other hand
analysed quarterly data from South Korea as well as for 32 other countries
(representing different global regions) and found the causal relationship
between the telecom sector and the national economy not prominently

evident or decisive. Although this result was cited by the author as being

possibly due to analysis on a small sample of data, his other finding that
causality might be stronger in one direction is echoed by other studies:

“...the telecommunications sector causes or precedes the national
economic growth in less developed countries including Korea, while

the opposite tendency is more visible in advanced countries.” (Kim,
1992, p.197)

Dutta (2001) also reports a stronger direction of causality from level of

telecom infrastructure to economic growth than from economic growth to
level of telecom infrastructure. This stronger causality from telecom

investment to economic development was also reported by Zhu (1996).
Irrespective of the uncertainty over which direction of causality is stronger,

the key conclusion to be drawn from the above is that the relationship

between telecommunication and economic growth is bi-directional:
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“complementary and self-reinforcing” (Hukill, 1991). This is depicted in the
influence diagram by the Economic Cycle with the variables
“Telecommunication investment”, “Telecommunications infrastructure” and

“Economic growth”, all of which are highlighted in bold font.

Telecommunication
*+ infrastructurel/stock

+

Business
infrastructure
Growth of telecom
/ sector
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investment +
ECONOMIC CYCLE Competitive network
for businesses
National income spent
on telecommunication
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Rate of demand for .
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Figure 2: Sub-section of Influence Diagram: The Economic Cycle

Depending at which point the reader starts, one variable is seen to have an

increasing or positive impact on the other. Increases in telecom investment
result in increases in telecom infrastructure, Telecom infrastructure, from

the perspective of economic growth, is described in terms of its integration

> Although telecom investment has been shown to relate significantly to telecom stock, Dutta
(2001) emphasises the distinction between investments in telecommunications infrastructure
and the infrastructure itself by noting that investment is a periodic monetary flow whilst
infrastructure is physical stock resulting from a series of investments. In any given period, it
1s the accumulated physical infrastructure in its entirety and not just the portion resulting
from any one investment that is available to support economic activity and as such
“telecommunications infrastructure stock” rather than figures relating to telecom
investments should be used in hypothesizing causality with economic output.
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with business infrastructures and its contribution in facilitating an enabling
environment for competitive business activities (Straubhaar, 1995). Increased

economic activity is thus seen to accompany increases in efficient business
infrastructure and in this way telecom investment promotes economic
growth, which in turn leads to increases in the demand for telecom

infrastructure and consequent increases in telecom investments (Cronin et al,,
1991).

3.1 Developed versus Developing Economies

In addition to trying to establish direction of causality, studies have also tried
to determine which type of economy (developed or developing) benefits the
most from investments in telecommunication. As mentioned earlier, Dutta
(2001) reported a stronger direction of causality from level of telecom
infrastructure to economic growth. This stronger direction of causality was
exhibited by both developed and developing economies (even though the
former tends to have more developed service sectors that are heavily
dependent on telecoms). Other studies however find that the largest effect of
telecom investment on economic growth occurs in less developed economies
(Hardy, 1980; Kim, 1992; Dholoakia and Harlam, 1994). Hardy (1980) and
Cronin et al. (1991) found that the intensity of the effect telecom investment
has on economic growth is inversely related to the prior level of telecom
development in the country. This implies that the impact of telecom
investment levels on economic growth will be high in economies with low
telecom infrastructure stock. This implication was echoed more recently in
Waverman et al.s (2005) study on the impact of mobile telephony on the

economic growth of developing countries:

“We find that mobile telephony has a positive and (statistically)
significant impact on economic growth, and this impact may be twice as
large in developing countries compared to developed countries.” (Emphasis

was added by the authors of the publication; Waverman et al., 2005, p.
11)
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Sridhar and Sridhar (2004) also found that telephone penetration correlated
with aggregate output (measured by change in gross domestic product), and
were able to estimate that a one per cent increase in teledensity (total

telephones per 100 population) increases national outputs by 0.14 per cent.

This impact was however found to be less in lower-income countries’. Based

on this result Sridhar and Sridhar (2004) distinguish the impact mobile
phones had on output (as distinct from main land lines) and found, similar to
the Waverman et al. (2005) study, that this was statistically significant. They

calculated that a one per cent increase in mobile phone penetration can cause

national output to increase by up to seven per cent.

Dewan and Kraemer (2000), on the other hand, found returns on telecom
Investment to be positive and significant for developed countries, but not
statistically significant for developing economies. Pohjola (2000) found
telecommunications investment to have significant impact on GDP growth
on a sample of 23 developed countries but not when the sample was
enlarged to include an additional 15 developing economies. An explanation
for this discrepancy may have been provided in a study by Réller and
Waverman (2001) who, using data on 21 OECD countries over a 20 year
period, found a positive causal link between telecoms and economic growth
under the condition that a critical mass of telecom infrastructure is present.
This suggests that telecoms has a non-linear influence on economic growth,
with growth effects being significantly higher for countries whose
infrastructure approach the critical mass - defined in the Réller and
Waverman paper as “universal service”s. Belaid (2004) tested the Roller and

Waverman condition on a selection of developing countries and found that

® Measured by the authors using a macro production function
7 Based on World Bank country groups definitions

® A minimum threshold of telecom density of around 24 percent must be achieved in order
for telecoms to generate growth (Réller and Waverman, 1996 cited in Bedi, 1999).
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non-attainment of a critical mass of telecom infrastructure indeed proved to

be a constraint on expected growth benefits.

This is not to say that important growth effects do not exist for countries with
low telecom penetration rates, they do (Clarke and Laufenberg, 1981 as cited
in Pierce and Jéquier, 1983; Yoo, 2001; Sridhar and Sridhar, 2004). However,
marginal improvements in the telecom infrastructure of countries with low
levels of telecom stock do not generate the expected (aggregate) economic
growth effects projected for them. Furthermore, telecom utilisation rate

increases faster as a country becomes more developed (Bebee and Gilling,
1976; Saunders et al., 1994), and this suggests that the rate of cost savings

from telecom use is positively correlated with stages of economic
development (Nadiri and Nandi, 2003). Substantial investments in
infrastructure is therefore required in developing countries before the

growth-generating effects of telecoms can be experienced (Bedi, 1999).

3.2  Economic Cycle: Mechanisms for funding telecom investments

The findings above have significant impact on the ability of developing
countries to achieve the positive growth effects they desire via the
development of their telecom infrastructure. As Collins (2000) points out
such countries are faced with resource constraints and lack the hard currency
and capital investment to fund such high levels of telecommunications
infrastructure development. Furthermore, as stated by Dholakia and Harlam
(1994) the question of financial resource constraint is not one of simple trade-
offs between investing in one development input like education, energy and
physical infrastructure and not in others; rather concurrent investment has to
be made in multiple inputs including in education, telecommunications and
other physical infrastructure. Developing countries cannot therefore afford
to divert funding from one (development orientated) initiative to another but

must instead look to alternate funding mechanisms. The possibility of
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achieving telecom induced growth opportunities therefore indirectly
depends on the ability of developing countries to attract and implement

funding that are external to their national income.
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Figure 3: Sub-section of Influence Diagram: The Economic Cycle - Funding mechanism

This is represented in the influence diagram via the link between “economic
growth” and the “ability to attract funding”. In general, the more (potential
for) sustainable economic growth exhibited by a developing country the
more attractive it is for investment. Incentive to actively seek funding is
found in the assertions found in development and wider literature; for
example Roller and Waverman (2001), Parker et al. (1989), Saunders et al.
(1983) all state that the external economic benefits of telecoms are much

greater than the returns on investment that accrue to the investing

organisation. As the quality and sophistication of the infrastructure

increases so too does the derived services it generates and the enabling
impact it has on the economy as a whole. There is therefore pressure on

developing countries to create and maintain an environment that is
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conducive for growth, and attract investments whether through loans, via
multilateral lending institutions, and/or through foreign investment (Bande,
1995; Straubhaar, 1995). A means by which this has been achieved has been
through the liberalization of the telecoms sector and privatization of national
telecom operators. In combination with economic and political stability -
exhibited through factors such as pro-competitive policies, low inflation, and
stable social indicators; the restructuring of the telecoms sector, along with
large unsatisfied demand in a market with high growth potentials greatly

enhances the investment prospects of most developing nations (Petrazzinj;
19954, 1995b).

A significant portion of investmnents in telecom infrastructure development
in developing countries has been through the private sector. The World
Bank (2005) estimates that investment in telecom infrastructure projects with

private participation in developing countries reached USD210 billion in the

period 1992 to 2002. Specific to Africa, the Development Report 2003 (DESA
and NEPAD, 2003) notes that

“Over the past two decades, private capital flows have surpassed
official development assistance as the primary source of investment
capital in developing countries” (cited in Abrahams, 2004, p. 102)

Furthermore, of the ten largest infrastructure projects with private finance in
sub-Saharan Africa, five were in the telecommunications sector (DBSA and
NEPAD, 2003). Such investments however come at some cost to the
autonomy of countries seeking investment; attracting private finance often
requires the completion of “the basic reform agenda” (World Bank, 2005) and
increases the susceptibility of countries to external policies such as reforms
covering Foreign Direct Investment (FDI); WTO telecommunication
commitments; regulatory controls relating not only to the telecom sector but
also to financial markets and trade; the update of corporate laws and taxation
rates etc. In addition, the higher the proportion of foreign ownership of

telecom companies operating in the host nation, the larger the fraction of



total benefits emanating from the investment that may be “leaked abroad”
(Tandon and Abdala, 1992, p41, cited in Petrazzini, 1995b, p.174). For
example, Petrazzini (1995b) and Kezang and Whalley (2004) report that

private firms select equipment suppliers predominantly on political and non-
market criteria; this means that some investment opportunities in local

capabilities are lost by the developing economy.

3.3 Economic Cycle: the “leading sector” effect

The studies and articles reviewed under the Economic Cycle identify the
impact of telecommunications on economic growth is an economy-wide
phenomenon. In order for the claim that a country’s telecom infrastructure
affects its economic growth to be valid, investment in telecoms must have
spillovers and create externalities that influence the entire country’s
economic and social development (Pierce and Jéquier, 1983). As a result, the

cost of poor telecommunications is paid for by the economy as a whole and

conversely, the benefits of better telecommunications accrue to the economy

as a whole and not just to the direct consumers of the service.

Economic growth however involves multiple development inputs including
education, investments in research and development, human capital, etc. and
it is difficult to quantify and measure the economic activity that is directly
attributable to telecom as distinct from other correlated growth promoting
inputs (Réller and Waverman, 2001). Maddock (1995) however found that
the telecom sector grows faster than the overall rate of a nation’s economic
growth and promotes nation-wide productivity. Similar findings by
Jussawalla (1999) and Roller and Waverman (1996) have led to the
conclusion that telecom infrastructure acts as a boost to national productivity
and the classification of telecoms as a “leading sector” in the economy. Other
studies reporting this leading sector effect include Nadiri and Nandi's (2003)

analysis of 34 sectors and industries of the US economy and Madden and
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Savage’s (2000) study on the People’s Republic of China and Chinese Hong
Kong. Madden and Savage (2000) found that the faster growing telecom
sector was at the forefront of these economies, and were contributing to
improved productivity by speeding up the diffusion of information, and
assisting in the acquisition of a higher level of skills by the workforce. Zhao
and Junjia (1994) also concluded that increased investments in telecoms in

China led to more efficient use of energy, labour and capital.

4 The Market and Organisational Cycles

Precisely how telecom exerts its influence on established proxies of growth
has been the focus of various studies. These studies analyse the impact

investments in telecom infrastructure have on the wider economy and are
the focus of this section of the literature review. Due to the emphasis this
thesis places on economic growth, this review begins with reported impact of

telecoms on business activity. According to Straubhaar (1995), the increased

availability of telecom infrastructure, particularly in terms of newer, cheaper
services and equipment that conform to world standards, facilitates the

competitiveness of businesses and leads to increases in economic activity.

41 Organisational Cycle: Telecoms’ impact on management

Most of the studies on the causal relationship between telecom infrastructure

and economic development are productivity analyses. Some of these studies
focus on the impact of telecoms on business organisations and find that
telecom leads to better management within businesses (Keating, 2001;
Hagstrém, 1995; Cronin et al, 1991). It is therefore inferred that by
increasing the availability and quality of information, telecoms leads to a
reduction in uncertainty allowing for more informed and improved decision-
making. Furthermore, due to its interactive communication and negotiation

capabilities, telecom also makes decision making faster (Bedi, 1999). The

aggregate impact is an increase in the quality and efficacy of economic and



organisational decisions, which has a positive influence on the economic
output of businesses. Lee’s (1994) examination of the relationship between
telecoms and economic development in South Korea affirms this. Lee
focused on the impact telecom infrastructure had on geographical co-
ordination and noted that managers were able to communicate with each
other rapidly and cheaply over increased distances. Telecom therefore
enables organisations to lower their cost structure by facilitating the adoption
of the most cost effect organisational structure; and has been referred to as a
primary and indispensable contributing factor towards the globalization of

different corporations and the interconnection of world markets (Nadiri and

Nandi, 2003).
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Figure 4: Sub-section of Influence Diagram: The Organisational Cycle

By reducing the constraints of time and distance, telecoms is cited as
enabling the location of functional and business units at the most effective

geographical location, thus enhancing organisational and market flexibility
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without compromising on control (Bande, 1995; Hardy, 1980). Such
organisational changes may result in improvements in the integration and
efficiency of markets, and the benefits of better integrated markets include
reductions in the transaction costs of ordering, gathering of information, and

searching for new services. It has been proposed that these benefits

contribute towards reductions in the cost of doing business, and an increase

in the output of firms (as illustrated in Figure 4) (Newstead, 1998; Norton,
1992; Keen, 1988). Collectively, this increase in output manifests itself as
increases in overall market efficiency and productivity (Keating, 2001).

Furthermore, the improved efficiency of markets and enhancements to the

management of organisations also leads to the creation of new market
mechanisms (Benjamin and Wigard, 1995; Kambil and Short, 1994) as more
efficient ways of conducting business are sought. Newstead (1998)
highlights telecoms’ contribution to corporate strategy development citing its
role in facilitating the re-definition of relationships and industry service
standards. He gives the example of telecoms allowing organisations to

exploit new business opportunities through the establishment of private

networks that service their many distribution outlets.

The benefits to be gained from telecommunications however depend on how

effectively it is utilised by organisations. When integrated into processes

such as procurement, warehousing and distribution, and electronic

commerce techniques, telecommunications has been shown to contribute
positively to productivity improvements (Newstead, 1998).  These
(productivity) improvements are also achieved when telecoms facilitated on-
line management information and control systems (including just-in-time
inventory control, and financial and marketing management systems) are
used to improve management effectiveness. Case studies by Keen (1988)

report reductions in inventory costs of as high as 20% in a selection of
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industries (including retailing, automotive, and the oil industry). Other
similar benefits - on firm size and the allocation of decision rights among the

various actors in a firm have been documented by Gurbaxani and Whang
(1991).

On the other hand, there are studies that do not support conclusions of
telecom induced productivity both at global or national levels (see Smith,
2001; Bedi, 1999 and references therein; Baily, 1986). The results of these
studies promoted the concept of a “productivity paradox” - i.e. that huge
investments in information technologies (IT) were not generating anticipated
gains in productivity. Later studies have however suggested that positive
effects of IT investments on productivity manifest and are measurable only
after a time lag?® (Dedrick et al, 2003; Brynjolfsson and Hitt, 1996; Brynjolfsson,
1993). Avgerou (1998) proposes that, due to the complex and novel

characteristics of these technologies, this lag is due to a period of

organisational learning:

“...IT investments represent a new paradigm in product and
technology which renders previous knowledge of production

obsolete. Accordingly, organizations will become efficient again only
after a long period of learning.” (Bedi, 1999, p.21)

4.2  Market Cycle: Telecom’s impact on transaction costs:

As mentioned in the preceding section, telecom generates direct economic

benefits through lower transaction costs and by improving marketing
information. This in turn reduces uncertainty and leads to market growth
(Bedi, 1999; Norton, 1992; Leff, 1984). Telecom also generates indirect
benefits by accelerating the diffusion of information. Telecom infrastructures

facilitate the acquisition and transfer of information in the most cost effective

? Studies that find no or negative relationship between productivity growth and IT
investment - Loveman, 1994; Morrison and Berndt, 1990; Siegel and Griliches, 1991 - were
mainly based on data and IT investments in the 1970s and 1980s. On the other hand, those

that do report some positive contribution - Brynjolfsson and Hitt, 1996; Lal, 1996 - use data
form the late 1980s and 1990s (see Bedi, 1999 for further descriptions and references).
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and time efficient manner and at the same time minimize the obstacles or

barriers that are due to distance (Nadiri and Nandi, 2003; Madden and
Savage, 2000).

Madden and Savage (2000) analysed the impact of telecoms on transaction

costs and related this impact to economic welfare. They showed that when

transaction costs are high output from businesses is generally low and that

the absence of surpluses that would have accrued to consumers and
producers if output had been higher results in welfare losses (also see
Greenstein and Spiller, 1996). High transaction costs also threaten the
viability of markets when consumers can no longer pay the price that
producers must charged to recover them. Telecom investment plays a role in
reducing transaction costs by enabling efficient communication between
trading partners along the length of the (business) supply chain. Efficient
communication improves the responsiveness of businesses to their markets
thus improving their ability to compete more effectively in their local

markets, and against increasing foreign competitors in export markets
(Analysys, 2000).

These benefits of telecom infrastructure are however dependent on the
existence of other complementary physical infrastructure - for example

transportation (as represented in Figure 5). A study by Lesser and Osberg
(cited in Pierce and Jéquier, 1983) hypothesized that minimum threshold

levels exist for each of such infrastructure and which must be attained before
benefits can be enjoyed. So a nation that, for example, develops its telecom

infrastructure whilst leaving its transportation network at a low level of

development can expect minimal, or zero impact on growth.
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Figure 5: Sub-section of Influence Diagram: The Market Cycle - Transaction Costs and
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Another study, and one that focuses on the same population as the focus of
this thesis - micro-entrepreneurs in a developing country context, is that
conducted by Tyler and Jonscher (1982) of a group of Kenyan enterprises.
This study examined the impact of telecommunications on the costs of doing
business and analysed the benefits of telecommunications from the
perspective of the costs poor telecoms had on these businesses. Telecom was
found to contribute to the lowering of costs associated with: business

expansion, managerial time, halts in production etc. Box 1 lists out the costs

1dentified by the study.
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Box 1: The Different Costs of Poor Telecommunications in Enterprises

. The business expansion costs, which represent the costs which the lack

of effective telephone service imposes upon the firm by restricting its
access to consumers, suppliers and other producers. In practice, this
expansion cost corresponds to the losses incurred by the firm as a

result of its inability to profit from the economies of scale associated
with greater production runs.

. The managerial time costs, which amount to the monetary value of the

total amount of time lost by managers in making unsuccessful calls.

. The labour time costs, which represent the cost of the extra labour

used as a substitute for effective communication (e.g. messengers,
drivers, etc.).

. The inventory level costs, or cost of carrying additional inventories as

a safeguard against the delays in reordering caused by poor
telecommunications.

. The production stoppage costs, which represent the additional time

lost in production stoppages as a result of poor telecommunications.
These production stoppages, brought about by machine breakdowns,
shortages of spare parts or unavailable raw materials, have a very
high marginal cost in the short run: they lead to dramatic falls in
revenue, but to very little offsetting savings in fixed costs.

. ' The vehicle fleet scheduling costs resulting from the underutilization

of vehicles and the higher mileage due to the difficulty of organizing
“back-loads”.

. The purchasing decision costs, or costs resulting from the inability to

contact a sufficiently large number of suppliers, so as to obtain the
lowest price for raw materials, equipment or services.

. The selling price costs, which represent the reverse of the purchasing

decision costs: the larger the number of potential customers which can
be effectively contacted, the greater the possibility of selling the firm’s
product at a higher price (this factor appears particularly important in
the case of exports of highly perishable agricultural products).

The supply costs which represent the costs incurred by the firm as a
result of its inability, caused by poor telecommunications, to offer on

the market its total available supply of goods or services (as in the case
of the vacant rooms of a tourist hotel).

Source: Pierce, W. and Jéquier, N. (1983) “Telecommunications for Development” p.
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4.3 Market Cycle: Telecom’s impact on information costs:

The availability and quality of information is critical to business
responsiveness, and so too are the costs associated with acquiring this
information (see Figure 6). Investment in, and implementation of, modern
telecom infrastructure ultimately reduces the cost of acquiring information
and improves its availability. As mentioned in the section above,

telecommunications boosts investments in the economy by reducing market

uncertainty. It also expands the geographic scope of search for buyers and

reach of sellers (Frieden, 2000).
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Figure 6: Sub-section of Influence Diagram: The Market Cycle -Information Costs

Stiglitz’s (1988) investigation of the causes and consequences of transaction
costs, uncertainty, incomplete markets and incomplete information In
developing countries revealed that inadequate communication facilities and
high transmission costs lead to reductions in the use of existing information

and inhibit the production of new information. Reductions in the cost of
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acquiring and transmitting information not only result in an increase in the

diffusion of information, but also create an impetus for growth in the supply

of information (for example through the interaction of local stakeholders
acting as information producers). This new source/supply of information in

turn results in reductions in prevalence of informal information and,
provided that the cost of acquiring these new sources of information is low,

will result in further increases in the diffusion of information and reductions

in information imbalances and uncertainty (Bedi, 1999).

In addition to limiting trade, information imperfections also hamper the
emergence of markets (Norton, 1992). This is primarily because the two key
elements that determine the emergence of markets - the costs associated with
acquiring information and the cost of negotiating transactions, are best
reduced through the availability of timely and good quality information (Leff,
1984 cited in Bedi, 1999). Thus a reduction in the costs of these key elements
through the spread of communication technologies should also result in the
emergence of new markets leading to more growth as such markets stabilise
and increase in efficiency and productivity. Yet “information” though
subject to different definitions® cannot on its own deliver the benefits
mentioned above. Dutton (1999) cautions on taking the idea that
“information is power” too literally by stating that at times information can
be very weak and that the real power lies in knowledge via the application of
information (here Dutton cites the work of Francis Bacon, 1597). Thus with
reference to the influence diagram (see Figure 6), whilst reductions in
information asymmetries and imbalances are necessary for increases in
market efficiency and productivity, their impact depends on existing

availability of knowledge that can identify the value and use of the newly

available information.

'0 Losee (1997) provides a “discipline independent definition of information” and describes it
as the output of a process.
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44 Telecom’s impact on energy and transportation

Transportation is the world’s fastest-growing form of energy use, accounting
for nearly 30 percent of world energy use and 95 percent of global oil
consumption (Worldwatch Institute, 2004) 2. In 2002 transportation

accounted for approximately 30 per cent of total energy consumed in

developing countries, and road transportation accounts for a significant
share of this (EIA, 2004). The potential benefits of telecoms to a more
efficient transportation system are based on the logic that if people use the

telephone to communicate, instead of going physically from one place to the

other, transportation needs will decrease (or at least remain stable) and

energy consumption will in consequence be reduced (Pierce and Jéquier,

1983). The role of telecoms in reducing travel needs is however complex;
whilst it can substitute for travel in specific, well-defined circumstances!?
there are other purposes (professional and personal) that are achieved during
these trips. Telecom also leads to an increase in communication and this can

lead to more trade opportunities. Increase in communication can therefore

indirectly lead to an increase in the total amount of travel.

5 Economic, Market and Organisational Cycles: Summary

To summarise and with reference to the influence map (see Figure 7), the
reduction of information and transaction costs raises the profitable output of
businesses and thus contributes to “market growth” in two main ways.
Firstly, by helping to reduce transaction costs telecoms makes markets more
efficient. Lower transaction costs also increase the overlap in geographically

similar and neighbouring markets resulting in intensified competition and

hence higher economic activity.

11 http:/ /www.worldwatch.org/press/news/2004/01/07/ accessed 14 October 2005

12 For example routine communications with well-known partners, as opposed to complex
negotiations with yet unknown people (Pierce and Jéquier, 1983)
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Secondly output will increase as information inputs become cheaper,
particularly in information-intensive industries (Welfens, 1995). It 1s
therefore not surprising that Greenstein and Spiller (1995) and Cronin et al.
(1993, 1997) found that the greatest impact of telecom infrastructure is first

experienced by telecom-related industries -such as finance, wholesale trade,

tourism, transportation, and import and export sectors.

Increases in economic activity are said to result in increased economic

growth, though there are also constraining effects such as the inability to

35



verify (with appropriate measurements) that telecommunication 1s indeed
responsible for the increase in growth (Bedi, 1999). For example, Petrazzini
(1995b) has suggested that a variety of social, political, and economic changes
such as - structural adjustment programs, economic liberalization, new local
and foreign direct investments, rapid growth of capital markets, and so forth

- can distort what appears to be to be causal correlation between telecom

reform and the outcomes observed in the economic sector.

However, irrespective of measurement constraints, the literature does
indicate that increase in economic growth occurs as demand for telecom
products and services increase within the business environment and also in
other segments of society (Réller and Waverman, 2001; Jussawalla, 1999).
Such demand patterns were for example reported in Straubhaar’s (1995)
study on Latin America and Asia countries. He found growth in the income
of the urban middle and working class to have resulted in an exponential
increase in demand for residential telephone services. The converse was
however not found to be true. Reduction, stagnation or decline in economic
growth does not necessarily lead to a downward pattern in demand for
telecom products and services. Rather, this rate of demand appeared to be
influenced by the strength (and direction) of economic growth - Straubhaar
found that the rate of telecoms investment and growth decreased during

periods of economic stagnation and decline.

It can therefore be assumed that the supply of telecom products and services
will aspire to match increases in demand and this will in turn fuel boost the
percentage of the national income that is spent on telecommunications®.

Such increases will in turn lead to increases in telecommunications

13 This is illustrated by the growth patterns of telecom performance indicators published by
the International Telecommunications Union (ITU) and available in their World

Telecommunication Indicators Database; for example Annual Investment in
Telecommunications and Investment in Telecommunications as a percentage of GDP.
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infrastructure and the “Economic Cycle” depicted in the influence map (see
Figure 2) repeats itself. In developing countries where the main or primary
telecom infrastructure is under government ownership, there are few success
stories when it comes to investments in infrastructure and in cases where
some measure of success has been achieved much has depended on

continuous and robust national economic growth. For example Straubhaar
(1995) cites a number of East Asian countries (in the 1980s) and Brazil (in the
1970s) as having achieved telecoms infrastructure investment through the

use of internal funds, cross-subsidies, and bonds. However the more
common case is for developing countries to fund investments using external
debt and equity rather than internal funds, and getting access to such forms

of finance comes with conditions (World Bank, 2005; Collins, 2000; Petrazzini,
1995b; Straubhaar, 1995; Bande, 1995).

The “Economic Cycle” is therefore not an infinitely positively reinforcing
cycle; there are a number of factors that militate against its reinforcing effect
and/or delay whatever impact telecom investments have on economic
performance (see Figure 8). This is perhaps best shown using investment in
developing countries as an example. Again in circumstances where
governments control the telecom network, development of the network

competes with other physical infrastructure for finite resources or income.

The opportunity costs of investing in telecoms rather than other basic

infrastructure therefore needs to be carefully considered so as to minimise
the occurrence of “development opportunity costs”. Such costs arise when
investments in telecom are made at the expense of more pressing
development initiatives such as provision of environmental sustainability,
healthcare, education etc. However, delay or reduction in investment in
telecoms has a direct impact on the stock of telecom infrastructure available

to the country’s population and thus available to promote economic activity.

37



interacton

> Sz
Informal SLaKeniolgers
information ‘
+

imMormaton

’ diftusion \
Cosl of acquinng .
nformation o
information
7 asymmetries and

imbalances

] /——\ . Use of info/

| ransachon \n owledge

costs - 5

Critical mass ¢ Market efficiency
Natwork

and uctivity
: :
development *

+\ New marke!
mechamnsms Organisabonal

elecommunication learning

* infrastructure/stock ORGANISATIONAL CYCLE | |
. 'fl‘l::;- |
*
/ |
- *
Market growth
Inlegration of

marxkets

Srowth of lelecom
TACION

MARKET CYCLE

ECONOMiC CYCLE Lompelitive network
Development for DuSINassas

Compeltiveness

of markets
N abonal mcomae spant

an secommumncatir

Regulaton \

. Wellare benefils
“leaked abroad

Kate of demand for

SeCommunicaion

Aty to attrac! exismal

funang oppartunies

Figure 8: Sub-section of Influence Diagram: Constraining and delay effects on Economic,
Market and Organisational Cycles

6  Other Cycles of the Causal Map

So far this review of the impact of telecommunications on development has
been economic in outlook. Furthermore, due to the sample of literature it has

drawn upon, the discussion has been technocratic and the interpretation of
results predominantly positive. However, the link between telecoms and

economic growth is also dependent on environmental factors such as policy,

the state of supporting infrastructure - like transport networks, and
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electricity supply etc. For example, Dabla (2004) shows that the coordination
of information technology policies and other interventions (by government
or non-governmental bodies) highly influence the outcome of information
technology related goals. Also, the use to which telecommunications is put
and its availability are fundamental to understanding how it influences
development. This review of the literature now turns to studies on these

issues and starts with how accessible a country’s telecom network is to its

population and the impact patterns of accessibility have on promoting

development.

6.1 Accessibility Cycle

The availability of telecommunications and the way in which it is used are
key mechanisms through which it influences socio-economic development
(Bebee and Gilling, 1976). Furthermore, the use of telecoms networks is
“non-rival” in nature (Bedi, 1999) - i.e. the use of the network or service by
one person does not affect its possible use by anyone else. Also, an increase
in network size generates network externalities - i.e. the phenomenon by
which more value is derived from an infrastructure when more users are
utilising it (Réller and Waverman, 2001). As the network is expanded, users
currently subscribed to it can benefit from any cost savings passed on by
service providers as well as from the indirect benefits of mobility within an
increasing geographical coverage. Government and societal benefits accrue
from having a pervasive infrastructure through which information can be
distributed. The telecom operator enjoys decreasing cost of service provision

per user and increasing profits from growth in numbers of users and usage.

Investors also obtain returns on their investments. The expansion of the

telecoms network should therefore ideally be a key objective of most

stakeholders.
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As shown in the figure below, research has however shown that in practice,
expansion of telecom networks often result in inequitable social and
geographical distributions across a country (Bayes, 1999). A key contributor
to this is the economic incentive for network expansion. As discussed earlier
(section 3.2), due to limited resources, governments adopt liberalization and

privatization mechanisms to bring about desired levels of network

development.
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Figure 9: Sub-section of Influence Diagram: Accessibility Cycle

T'he private operators and privatized or corporatized telecommunication

firms that result are profit-maximizers who will seek to consolidate their
market position, and establish precedence over future competitors by

expanding their operations as much as possible (Petrazzini, 1995).
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The more profit-oriented these firms are, the more concentrated network
development becomes in the most economically attractive segments of the
market, to the detriment of “unprofitable” areas and access equality in
general. This skewed network distribution can be vertical - resulting in class
based access inequality, or horizontal - leading to regional access inequality,
or both. What ever the form it takes, skewed network distribution
undermines the potential benefit of telecommunications to the population of
a country (Sinha, 1995). The attainment of equitable network distribution is
therefore closely tied to existence of effective regulation of access that can

moderate the economic drive of telecom operators (Gillward, 2003;

Achterberg, 2000; Petrazzini, 1995).

Irrespective of the existence of effective regulation, from an economic

perspective, the main driver of network expansion should ultimately be

demand. As highlighted in the influence map (see Attachment 1) it is
anticipated that pent-up demand in areas without telecommunications will
cause telecom operators to expand their networks to such areas in search of
profit. At the same time areas already served by the operator will demand
for increasingly advanced products and services. Thus

“...as market forces come increasingly to rule the provision of
telecommunications, network expansion will depend heavily on the
general performance of the domestic economy. Little network

expansion can be expected if the local economy is not healthy enough
to fuel demand for new services.” (Pettrazzini, 1995b, p. 167)

The characteristics of this demand for services and the factors influencing it

are discussed in the following section.

6.2 Demand Cycle

Demand for telecoms is inversely related to price - in general, the more
expensive telecom service becomes, the lower will be the demand for it.

Empirical support for this observation include Réller and Waverman’s (2001)
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observation of a positive relationship between demand for telecom
infrastructure and real GDP, and Madden and Savage’s (2000) observed

negative relationship between the level of economic development (measured

as GDP per capita) and relative call cost. These results may be interpreted as

meaning that demand for telecom services is higher in countries with high
levels of economic development. Furthermore, the cost of telephone calls

also tends to be lower in such countries and it can be concluded that low cost

of calls is in turn associated with increase in demand for telecoms. The
influence map (see Figure 10) indicates that an increase in demand for
telecoms initially results in a decrease in availability as demand outstrips
supply and this in turn results in an increase in waiting lists. Empirically,
Roller and Waverman (2001) have shown that waiting list (for mainlines per
capita) 1s positively related to the supply of telecommunications
infrastructure. However, as more investment is made into infrastructure
(and barring supply constraints) increase in demand indirectly results in
increases in the availability of telecoms. In their study the relationship was

however not statistically significant suggesting that some (perhaps technical)

constraints limit response to excess demand.
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6.3 Affordability Cycle

Access to telecommunications also depends on its affordability to low-
income customers (Souter, 1999). A frequently used measure of the level of
telecommunications development in a country is its penetration rate, also
known as teledensity. It is measured as the total number of telephone

subscribers divided by the total population of the country and multiplied by
100 so as to express the figure per 100 persons#. The more affordable
telecom is, the greater is the level of teledensity observed as illustrated in

Figure 11 15 (chart data based on 2003 figures in the ITU World

Telecommunications Indicators database). Considering that the cost of
telephones, computers and fax is between five to ten times higher In
developing countries than in the developed economies (Morales-Gémez and
Melesse, 1998), it is not surprising that most developing countries have less

affordable telephony and thus lower teledensities.

The price of telecom access is more than just the cost of getting connected
(connection charges). It also includes the cost of making calls. This cost 1s
determined by the business environment of the country but is also influenced
by agreements, standards, and policies that are external to the country and
therefore outside its direct control. Such policies include those of the World
Trade Organisation (WTO) - in particular the Basic Telecom Service
Agreement Annex on Telecommunications, and also the Statues and
Recommendations of the International Telecommunications Union (ITU)

including those relating to price rebalancing and international accounting

rate reform.

14 Teledensity = mainlines/population x 100

15 Affordability is measured as residential telephone connection charge divided by GDP per
capita. Please refer to Appendix 1 for table showing data values.
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Access to new technology is also a function of the existing education, income,
and wealth distribution of a country’s population and telecommunications is
no different (Bedi, 1999). The relationship between teledensity and national
income is influenced by the distribution of income within the population of
the country. According to Milne (2000), countries with low levels of GDP per
capita 16 achieve higher household telephone penetration when income
inequality is high; whilst countries with higher levels of GDP per capita,
achieve higher household penetration when income inequality is low. This
echoes Pierce and Jequier (1983) who found that among industrialised
countries, it is those with the least egalitarian pattern of income distribution

that also have the lowest rate of investment in telecommunications relative to

their wealth.
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Figure 12: Sub-section of Influence Diagram: Affordability Cycle

With reference to the influence map (Figure 12), assuming that there is a

certain percentage of household income that a new subscriber finds

acceptable to devote to telecom access (defined in the influence map as

16 Defined in the Milne’s study as below USD2,000
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“affordability threshold” 1), then those whose thresholds exceed the cost of

telecom access will demand for the service. If in a more equal society,
telecommunications is priced high relative to average income, fewer people
will be rich enough to afford it. However, as average income rises, telecoms
will be affordable to more of population and penetration rates will also rise.
In less equal societies, the upper and middle-class customer segments are
connected early whilst the poor, unable to afford the service, opt for (formal
and informal) community telecom arrangements (Milne, 2000). In such cases,
it is often supply constraints (such as funding and technical constraints,
corruption, accessibility to demand areas etc.) rather than low household

incomes that limit the rate of take-up of residential telephony (Bartels and

Islam, 2002; Salomon, 1987).

6.4 Geographic Proximity Cycle

Although teledensity gives an indication of the increasing occurrence of
telecommunications in a country, it does not show its pervasiveness. As
mentioned in the section on demand, the development of telecom
infrastructure is usually concentrated around areas of high densities of

demand rather than uniformly across the entire geographic expanse of a

country. It is therefore common for a disproportional percentage of a
country’s penetration rate to be concentrated in small (predominantly urban)
geographic areas (especially if the country is geographically large with rural
areas that are a significant distance from urban centres)®. The geography (in
terms of degree of urbanisation) of a country is therefore a significant

determinant of the equality of access to telecommunication. This is because

17 Milne’s analysis of the cost of a basic telephone basket in Europe puts this value at around
0.4% of purchasing power parity (PPP) per capita.

18In 2000, and with respect to main telephone lines only, the Republic of Uganda had an

overall teledensity of 0.27. Its largest city (Kampala) accounted for approximately 5.4% of its
population and 72.2% of the number of mainlines in the country. Teledensity for the rest of

the country was approximately 0.08 telephone subscribers per 100 people, whilst that of
Kampala was 3.74 (ITU, 2002).
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the larger the country is, the more investment will be required to accomplish

a certain level of telecom infrastructure, and the more market-oriented the

telecom sector of a country becomes. Telecoms suppliers will therefore be

sensitive to the ‘geographical pattern of expressed demand’. This is because,
profits for a telecommunications supplier are high in areas where large

numbers of densely located firms or individuals generate a high level of
demand that can be met at relatively low cost (such as in central business
districts of most major cities). Such locations therefore tend to experience

greater telecommunications competition, more investment, faster upgrades

of existing services, and earlier introduction of new services.

Although telecom access will eventually reach areas of low demand and/or
high costs of supply, by the time this occurs, services available in the central
locations tend to have evolved and what results is a continually shifting, but

durable, ‘telecommunications supply gap’ (Cronford and Gillespie, 1999).

This gap in turn reinforces the creation and existence of geographical clusters
of high telecom density and quality, surrounded by areas of decreasing
supply. Complex, yet structured patterns of geographical inequality are
therefore seen to exist, and a region’s proximity to clusters of high telecom
density greatly enhances its attractiveness for network expansion,

particularly when viewed from the perspective of cost (Moss, 1999).

The equitable geographic development and expansion of telecom
infrastructure thus requires targeted investments and planning, not only
through government mechanisms and incentives to telecom providers, but
also by the market. Extending telecom services to underserved areas can
generate economic growth in such areas, resulting in local efficiencies and
the build up of forward and backward links with more developed regions

over time (Bande, 1995). This “effective demand” for telecoms (as illustrated

In Figure 13) creates the incentive for technological innovations. Such
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Innovations reduce barriers to market entry and lead to investment in

telecom infrastructure as new players enter the sector (Frieden, 2000).
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Figure 13: Sub-section of Influence Diagram: Geographical Proximity Cycles
Noll (1999) notes that in addition to competition, the costs associated with

providing telecom service are also reduced as a result of continuing

technology and productivity gains. However not all of these gains are
passed on to the customer and the potential profit to be made makes the

market for providing service more attractive - which in turn promotes

competition between operators.

6.5 Enterprise Cycles

The ancillary cycles described so far (sections 6.1 to 6.4) discuss the provision
of telecom services and the factors that influence this provision. This review

of the literature now turns to the factors that influence the manner in which
telecom services are used and some of the overriding factors influencing use.

The following description of the “Enterprise Cycles” begins at the “Market
growth” variable in the influence map (Figure 14).

Market growth leads to labour specialisation that is discernable in the

workforce (and labour market as a whole) as functional and spatial divisions
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of labour (Smith, 1776 cited in Eliasson, 1994). These divisions result in the
creation of new organisational and industry structures that are made up of
complementary activities aimed at improving productivity and creating
value-adding opportunities. =~ Lash and Urry (1994) used the term
“disorganised capitalism” to describe such divisions and the organisational
flexibility they enable. Functions such as marketing, sales, research and
development, and the production of intermediate and primary materials
used in the manufacturing process, are increasingly either disintegrated

outside the organisations they serve or disaggregated within them.
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Figure 14: Sub-section of Influence Diagram: Enterprise Cycles

Whether disintegrated outside or disaggregated within the two
organisational alternatives create networks of functions that are dependent
on integrated communications for effective coordination. According to
Henderson and Castells (1987), it is only through an integrated system of
telecommunications and computers that simultaneous, integrated and
decentralised production, distribution, and management can occur in a

dispersed, flexible, interconnected system.
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Telecom technologies aid the improvement of productivity by providing the
platform for the integration of networks which reduces the occurrence of
dysfunctional administration. Telecom technologies also help to expand and
improve the quality of services, and enhance “entrepreneurial

experimentation” by creating an environment that stimulates the

entrepreneurial potential of a country (Carlsson et al., 2002; Avgerou, 1998;
DIW, 1984).

The role entrepreneurs play in creating new technical paradigms for future
market growth is well documented in economic literature (see Avgerou, 1998;
Lipsey, 1994; Schumpeter, 1939). More specifically, Heeks (2005) discusses
the importance of medium- and large-scale firms in developing countries,
describing them as the main engines of wealth creation and competitiveness
and highlighting their ability in making sustainable wuse of
telecommunication technologies. In general, telecommunications, when

used to produce tangible, intangible, and information-based outputs,

contributes towards economic growth by increasing income, skill and export

generation (Dabla, 2004; Madden and Savage, 2000).

6.6 Technological Competence

It is the effectiveness with which organisations utilise technology, rather than

the mere presence of the technology itself, that is critical to the economic
performance of a country (Mansell, 1999). The level of a country’s
technological capability is therefore the basic factor constraining its

productivity, and the ability of a country to master and advance technology

1s central to its economic performance (Nelson and Nelson, 2002).

This technological capability involves much more than the mere transmission

of information, rather it encompasses the capacity to use and organise
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information to create knowledge that can be translated into products and
services that generate growth (see Figure 15). It requires expertise in

handling information as well as in the ability to understand the significance

of information received.
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Figure 15: Sub-section of Influence Diagram: Technological Competence Cycle

However, such capacity is unevenly distributed, particularly in information
intensive industries where the bulk of knowledge is produced in cities
through face-to-face contacts and networking (Taylor et al., 2001). Thus, with
respect to the relationship between telecoms and economic development,
additional requirements are necessary for telecom to impact positively on
growth. This includes the existence of human capital with the pre-requisite
skill set to take advantage of the technology, accessibility to information and
proximity to centres where knowledge is produced continually through face-
to-face contacts and networking, as well as the capacity to use information
productively - i.e. in a manner that leads to the creation of knowledge which

can be utilised to generate new products and services (Nelson and Nelson,

2002; Dutton, 1999; Mansell and Silverstone, 1996; Freeman and Perez, 1988).
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6.7 Internationalisation

Castells (1999) conceptualised the world as a networked society iIn
which “spaces of flows’ are gradually becoming as important as ‘spaces of

places’. From a global perspective, the expansion of telecom infrastructure 1s

intrinsically linked to the internationalisation of a country’s economy (Taylor
et al., 2001; Castells, 2000, 1996; Riaz, 1997; Moss, 1986). Internationalisation,

whether of production, financial transactions, or services results in

“...a system of worldwide interdependent units working in real time

. (connecting) various segments of the market across (national)
borders, (allowing) capital to take advantage of favourable conditions
for investment and production and, more importantly, (allowing for)

round-the-clock capital investment opportunities worldwide.” (Riaz,
1997, p. 562)

The high levels of interconnectedness within and between nations and
increases in demand for information in all aspects of economic decision-
making, means that the way in which information is stored, retrieved, and
analysed reliably and quickly is critical to the successful integration of the
nation globally. Early telecommunication technologies, such as the telegraph
facilitated this global integration and the growth of more advanced telecom

technologies has been a logical extension in addressing this need.
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Figure 16: Sub-section of Influence Diagram: Internationalisation Cycle
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Telecoms can therefore be either a catalyst or channel through which an
economy is internationalised (as highlighted in Figure 16).
Internationalisation is in turn a critical component of structural changes in
economies and these changes in turn induce the development and adoption
of new technologies, in particular telecommunications (Riaz, 1997). As such,

an assessment of the role of telecommunications in the economic growth of a

country should be made within the broader framework of global economic

transformations, and the location of the country within these transformations

(Riaz, 1997). This view is echoed by Moss (1999, 1986) who highlighted the
close relationship that exists between the internationalisation of trade and

finance, their centralisation in a few global cities, and the development of

telecom infrastructure in such cities.

6.8 Social Impact

It has been difficult to produce a representative cycle of the impact
telecommunications has on social development and of the impact social
factors have on the development and/or adoption of telecom technologies.
There are numerous reasons for this. For example it is difficult to identify
the impact individual social factors have on each other not to talk of another
external variable. Usually, a group of social factors - literacy, nutritional
food, safe drinking water, shelter, health care, security etc. - have varying
impact not only on one another, but also on the viability and sustainability of
the level of development already achieved. This complex set of
interrelationships also extends to the way in which social factors affect and

are affected by the technologies (including telecoms) that support them.
This difficulty in representing “Social Impact” is illustrated in the

accompanying influence diagram by depicting the Social Impact cycle as a

gold dotted circle. As explained earlier in this chapter (see section 2.1) gold
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dotted circles depict logically inferred (rather than empirically established)
relationships that have been identified by this thesis as being of secondary

(vet relevant) relevance to the variables they are linked to (see Figure 17).
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Figure 17: Sub-section of Influence Diagram: Social Impact Cycle

According to Avgerou (1998), economic and social theories converge on the
suggestion that the diffusion of information and communication technologies
(ICTs), and rise of information activities do not lead deterministically to
economic growth.  Rather, ICTs bring about “creative destruction”
(Schumpeter, 1939) that lead indirectly to economic benefits. The societal
factors that therefore contribute towards realisation of the benefits of
telecoms must therefore be taken into consideration when analysing the
impact telecoms has on economic development. This is of particular

Importance as:

“...the technology and physical resources of society (the underlying
forces of production) at one time determines the institutional structure

of the society at a later time (the social relations of social organisation
of production), and the institutional structure at one time determines



the laws, culture, and ideas of the society (the superstructure) at a
later time.” (Parker, 1976)

Most studies concerned with the causal relationship between economic

development and telecommunications development are however economy-
wide analyses that do not identify social factors which may facilitate or

hinder telecom development. Krishnaswamy (in Macdonald and Madden,
1998), separately investigated the impact economic development indicators,
and social development factors have on telecom density in the Indian State of
Kerala, and found that social development factors (and not economic
development indicators) were better predictors of telecom development.
Krishnaswamy analysed the level of telecoms infrastructure in Kerala in

relation to economic and social indicators and compared his findings with

other Indian States. He found

“...substantial disparity between the levels of economic and
telecommunications development in Kerala and that State Domestic

Product (SDP) alone does not justify the telecommunications
development [that is observed] ... [and] social development is a better

predictor of telecommunications development.” (Macdonald and
Madden, 1998, p. 346 and 348)

Social development is however a complement and not a substitute to
economic growth, and Krishnaswamy’s findings should not be taken to
mean that the development of telecoms infrastructure can be achieved whilst

exclusively pursuing social goals without considering the state of the

economy.

Furthermore, the stability of a country’s economic system is intrinsically
linked to the stability of its political and social systems. Disruptions and/or
progressions in one system can therefore be seen to force a change in the

other. In other words, in order to survive the changes telecommunications

brings about in the economic system (improved coordination,
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internationalisation of markets etc.) and in the political system (reduction of
information asymmetries, increased opportunities for participation etc.), the
social system must be able to come to terms with the impact of these changes

on its own structure, adapt to them and utilise them for its own progression.

Facilitating local use of telecommunications, building up familiarity,
encouraging its (prescribed and innovative) application, and helping the
society discover what it can do with the technology are initiatives that should
therefore be considered in the deployment of telecom technologies. Such an

increase in the telecommunication’s capability of the society will lead to an

increase in the demand of not only the primary technology but also more

advanced (and economising) technologies.

7  Findings of Analysis of Influence Diagram

Two methods have been utilised in drawing conclusions from the overall
influence diagram presented as Attachment 1. The first method involved
counting the number of links originating from and feeding into each of the
variables represented in the diagram. This made it possible to identify the
variables that are ‘central’ in the relationship between telecoms and
economic growth depicted in the diagram. These central variables influence
a number of other factors in the diagram (have several links originating from

them) and are themselves influenced by several other factors (have a number

of links feeding into them). They are
a. Telecommunications investment and

b. Market efficiency and productivity

These two variables can therefore been used to summarise the findings of the

literature review.

The second method used in drawing conclusions was an examination of the

aggregate sign - whether “+” or “.“, of each of the cycles represented in the
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influence diagram. This examination revealed that the diagram consists
predominantly of positive reinforcing cycles, implying growth or increasing
effects. So (for example) growth in the telecom investment goes through the
Economic Cycle to produce more growth in investment. There are also
negative reinforcing cycles in the diagram which produce restricting, limiting

or opposing effects the initial change. Cycles that explain the “Telecom
supply gap” and “Technology and productivity gains” within the
geographical proximity cycles are negative, as is the “Information costs”

portion of the “Market Cycle”. The impact of these negative reinforcing

cycles will be discussed later in this section.

71  Findings from ‘central variables’ analysis

71.1 Telecommunication Investment

It can be implied from the influence diagram (Attachment 1) that the level of
investment in telecoms that occurs in any given country has a direct impact
on the quality and quantity of telecom infrastructure in that country, and on

the availability of telecom services. That this influence diagram emphasises
the importance of investment also highlights the importance of acquiring
funding for telecoms development. As discussed in section 3.2, a nation
often has to undergo “structural changes” (Riaz, 1997) in order to attract the
necessary mnvestments it requires to facilitate telecom development. One of
the aims of these changes is the creation of a market-regulated telecoms

environment in which demand for telecoms is driven and supported by the

market, and inefficiencies are restricted.

The relationship between telecommunications infrastructure and economic
growth can therefore be described according to these structural changes. On
the one hand structural changes in the economy by making funding
accessible for investment precipitate the proliferation of telecommunication

technologies. On the other hand, the proliferation of telecom technologies
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unleashes numerous potentials for the economy making it more attractive for

further investment.

7.1.2  Market efficiency and productivity

Telecommunications enables organisations to lower cost structures and
create new market mechanisms (Kambil and Short, 1994; Benjamin and
Wigand, 1995 both cited in Dutta, 2001). Better telecommunications also
leads to better integration of markets, increased income and overall market
efficiency (Eggleston et al. in Kirkman et. al.,, 2002). However, what
alleviates low overall living standards is growth of the nation’s total output
(Lipsey, 1994). Thus, not only do markets have to be efficient, they must also
grow. We therefore find that in the influence diagram (Figure 18) “Market

efficiency and productivity” is represented as exerting positive influences on

“New market mechanisms” and “Market growth”.
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Figure 18: Sub-section of Influence Diagram: Market efficiency and productivity
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Thus the review of literature leads to the belief that increases in market
efficiency and productivity should lead to new ways of delivering products

and services to existing and new markets. Improvements in market

efficiency and productivity should also lead to general market growth and

the accrual of the socio-economic benefits that are claimed to accompany

such growth.

7.2  Findings from ‘aggregate sign’ analysis

In order to realise the potential of telecoms to grow national output, the
population of the country must be able to gain access to and use the
technology. The distribution of the telecom network across the geographical
space of a country therefore has a direct impact on the supply pattern of
telecom services in the country, and the more geographically dispersed a
country’s population is the more likely it is that access to telecoms will be

inequitable. This limiting effect of geography on network distribution is also

discernable in the influence diagram.

As mentioned earlier (section 7) three of the (five) geographical proximity
cycles are negative reinforcing cycles; these are the ones that explain the

“Telecom supply gap” and also “Technology and productivity gains” (see
Figure 19).

The common variable in all three cycles is “Cost of service provision”. Areas
in which demand is geographically centralised are more attractive for

network expansion as they represent dense populations of subscribers that

can be served at recoverable cost. Cost of service provision is also influenced
by continuous technology and productivity gains. These gains result in

(product, service and or technological) innovations, some of which on the

one hand directly reduce costs, and on the other unleash pent-up demand in

underserved regions, making them more attractive for network expansion.
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Figure 19: Geographic Proximity Cycles showing negative reinforcing cycles

The common variable in all three cycles is “Cost of service provision”. Areas
in which demand is geographically centralised are more attractive for
network expansion as they represent dense populations of subscribers that
can be served at recoverable cost. Cost of service provision is also influenced
by continuous technology and productivity gains. These gains result in
(product, service and or technological) innovations, some of which on the
one hand directly reduce costs, and on the other unleash pent-up demand in

underserved regions, making them more attractive for network expansion.

Another cycle with a net negative influence is the “Information costs”

portion of the “Market Cycle” (see Figure 20 below). The higher information

costs are, the more the occurrence of information asymmetries and

imbalances in the market, and the lower the efficiency and productivity of

the market (Frieden, 2000).
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In fact, the market for certain goods and services may at times fail or not
come Into existence due to information deficiencies.  Inadequate
telecommunications contribute to high cost of transmitting information; it
reduces the use of existing information and also inhibits the production of
new information (Bedi, 1999; Stiglitz, 1988 in Chenery and Srinivasan, 1988).
[nadequate telecommunications can therefore reinforce the information
asymmetries and deficiencies that exist in the market and limit the extent to

which trade can occur. It can thus be concluded that where access to

telecommunications constitutes a reduction in the cost of acquiring (and

transmitting) information, it results in an increase in the diffusion of
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information, reducing uncertainty and thereby boosting the growth of the

market and economic activity.

8 Conclusions

This chapter has reviewed literature on the relationship between

telecommunications and economic growth. It found that macro-economic
studies identified a positive association between the level of a country’s
telecom network and its economic prosperity. The characteristics of this
association (e.g. the direction and strength of causality) is the subject of
ongoing debate and has been shown to depend on such things as the
economic status of the country, social development factors, geographic

dispersion of a country’s population, exiting levels of telecom infrastructure,

etc.

This chapter also reviewed micro-economic studies that examine the manner
in which telecoms exerts its influence on economic growth and vice versa.
Such studies have reported that by facilitating easier acquisition and
distribution of information, telecoms improves the management of market

transactions and this in turn creates demand for more and better

telecommunications.

Positive self-reinforcing cycles were thus seen to emerge from the literature

implying that increasing investment in telecoms produces virtuous cycles of

economic growth (as illustrated in the accompanying influence diagram -

Attachment 1).

However, in practice these virtuous growth cycles have generally been
elusive to empirical measurement. This review of the literature has therefore

also highlighted the variables and factors that “hinder” the link between

telecoms and economic development. Using the accompanying influence

62



diagram (Attachment 1), an analysis of the aggregate signs of defined cycles

of influence revealed that information costs, and the influence of geography
on the cost of providing telecom service are just some of the limiting factors

on the otherwise positive (reinforcing) association between telecoms and

economic growth.

Although these are by no means the only limiting factors on the telecoms-
economic growth association, they do however form the basis of the focus of
this thesis and are therefore discussed in greater detail in the following
chapter. Chapter 3 therefore discusses the role of information in economic
development and will focus on how it influences the formation of economic
organisations. The impact of geography on the availability of information
will also be discussed as a means of understanding the impact distance has
on the way in which trade is organised. Both of these discussions set the
scene for analysing the possible role of telecommunications in facilitating

more efficient ways of organising and conducting trade, and thus of

contributing to economic growth.
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Chapter 3 Literature Review: Information, Economic

Organisation and Telecommunications

1 Introduction

Economic thinking on the relationship between telecommunications
(telecoms) and development implicitly assumes that individual use of
telecom technologies triggers the occurrence of various benefits that result in
measurable development outcomes. The identification and measurement of
these development outcomes and the manner in which telecom facilitates

their existence at national and industry-wide levels was the focus of the

studies reviewed in the preceding chapter.

This chapter takes a more micro-approach to the identification and
measurement of the development outcomes that result from telecom use. It
reviews studies conducted at organisational, household and individual levels

and looks for examples to support telecommunications contribution to

economic growth.,

2  Micro-level Impact of Telecom Use

“Telecommunications contributes to economic development by
providing better market information; improved transport efficiency
and more distributed economic development; reduced isolation and
increased security for villages, organizations, and people; and
increased connectivity to (and coordination with) international
economic activity.” (Donner, 2004a, p.3 - citing Saunders et. al., 1994)

Given the benefits attributed to telecoms (as summarised in the quote above)
studies have sort to assess and document the impact telecoms has had on
activities in the Informal Economy (ILO, 2000) of developing countries. This is

In recognition of the significance such economies have on development at a
national level, and the contribution it makes to the fortunes of those

participating in informal sector activities:
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“Informal sector micro- and small-enterprises are now directly linked
to the main objectives of development (including) increased
production, employment and wealth creation; and (are) a key
ingredient in poverty reduction.” (Palmer, 2004:31)

Technologies that enhance activities within the informal economy are
therefore said to also enhance the development potential of those

participating in it. Telecommunications, primarily due to the information

economising ability it conveys, has been identified to be such an enhancing

technology.

However, evidence of such impact of telecoms has been limited. Whilst
some innovative applications of telecoms have been reported as increasing
the economic abilities of the poor; for example, the use of telecom
technologies to disseminate information on production techniques enables
farmers in the Pacific region to participate in national and global markets “in
an ecologically and socially sustainable manner” (Halavatau, 2003). Also, by
providing weather information and market prices, operators such as Manobi
are cited as transforming the manner in which agro-businesses in some
African countries operate (Scott et al., 2004). Yet for the most part many of
these initiatives are still in pilot or demonstration phases and have yet to
prove profitable, sustainable and scalable (Scott et al.,, 2004). This chapter
discusses why this may be so by reviewing studies that have sort to measure,

empirically and conceptually, the impact of telecoms.

2.1 Impact of Telecoms on Small and Medium Sized Enterprises

The first group of studies to be reviewed measure the impact telecoms has on
the economic performance of small and medium sized enterprises (SMEs).

SMEs (defined as firms with 10-100 employees») generate a substantial

1? There is debate as to whether and the extent to which the informal economy contributes to
poverty alleviation. See Palmer (2004) for a summary of both sides of the debate..
% European industrial relations observatory http:/ /www.eiro.eurofound.eu.int/

66



percentage of the national income of developing countries and contribute
significantly to the economy in terms of employment and value-added
(Chowdhury and Wolf, 2003 and references therein). The contribution of
telecoms to their performance is therefore of importance. The key
contribution telecoms make to the operations of markets (in general) is

through its impact on information costs (Bedi, 1999). The costliness of
information and the changes in the behaviour of individuals when
information is incomplete or asymmetric influences the functioning of
markets, institutions and organisations. These influences are particularly felt
by SME:s in developing countries as the markets they operate in are generally

characterised by high degrees of ambiguity and uncertainty (Miiller-Falcke,

2001 and references therein).

The use of telecoms for business purposes in such environments is quoted as
resulting in the restructuring of production processes and transaction
methods, increase in flexibility, and improvement of the output of the
business (Chowdhury and Wolf, 2003). How much of this potential is
however actually observed or realised in practice? First and foremost,
research has shown that awareness about information and communication
technologies (ICTs) does not lead to their immediate application (Miiller-
Falcke, 2001; Adam and Wood, 1999). The investment required in obtaining

such technologies is usually substantial as is the learning cycle required to

make effective use of them (Scott et al., 2004).

Where they have been adopted, Adam and Wood (1999) found no evidence
of ICTs being used to gain competitive advantage at the organisational level.
They observed however a high impact on individuals working in
information services and computer businesses (see also Heeks, 2005).
Frequent users that fall under this category were able to achieve efficiency

and cost reductions in document processing. Using an empirical approach,
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Chowdhury and Wolf (2003) reported that ICTs had a positive impact on the
ability of SMEs to expand their coverage of domestic markets. They also

however found that ICTs had a negative impact on labour productivity, no
significant impact on the enterprises’ return, and no impact on its potential
as an exporter. Duncombe and Heeks (1999, 2001) also noted the positive
impact ICTs had on market expansion but (as did all the other studies

mentioned) stressed technology on its own offered no solutions. Rather it is
the ability of the technology to stimulate existing institutions and
infrastructure, and the presence of other resources such as skills, markets,

and finance that can generate the advantages that spur on growth

(Chowdhury and Wolf, 2003; Duncombe and Heeks, 1999; Adam and Woods,
1999)

2.2 Impact of Telecoms on Households and on Microenterprises

Microenterprises are businesses with five or fewer employees (Donner,
2004a). As with SMEs they are a critical part of the economies of many

developing countries and support many households (Mead and Leidholm,
1998). Microenterprises are difficult to differentiate from the households

they support and as such this review considers research conducted at both

levels together:

“The lines between a household, its businesses, and the individuals
involved in the enterprise are often blurry. In matters of finances,
time, relationship obligations, location, and ICT use, delineating the

needs and behaviours of the enterprise (versus that of the household)
can be difficult.” (Donner, 2004a, p. 2)

Furthermore, the observed needs at this level of research have been shown to
relate more to the ability to communicate as opposed to access information
services (Donner 2003). This has had an impact on the technology found to
be relevant and most frequently used by this group of people. Telephones

and not the Internet or personal computers have been identified as the most
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relevant ICT to micro businesses in developing countries. Duncombe and

Heeks (2001) described the telephone as:

“...the information-related technology that has done the most to
reduce costs, increase income and reduce uncertainty and risk.

Phones support the current reality of informal information systems,
they can help extend social and business networks, and they clearly

substitute for journeys and, in some cases, for brokers, traders and
other business intermediaries.” (2001, p. 18)

Welfare benefits have also been attributed to the use of telephones; access to

telephones greatly enhancing the sense of security and well Dbeing

experienced by households (Souter et al. 2005; Goodman, 2005; Gamos, 2003).

However, with respect to economic gains, Bertolini (2002, 2001) confirms
some of the benefits of telephone used listed by Duncombe and Heeks (2001)

above. His studies of households in the southern Volta region, Ghana found
that their use of telecom services enhanced business-related information

flows, lowered transport costs and supported complementary market

relationships. Samuel et al (2005) also report time and cost savings through
reductions in travelling - as telephone use substitutes for making journeys.
Their study also attributed increases in business profit experienced by

telephone users to efficiency gains including increases in availability (to

clients) and improvements in communication abilities.

Telephones have also been observed to extend the business networks of

microenterprises by allowing them to develop business contacts that they
previously could not or did not maintain (Donner 2004b; Duncombe and
Heeks 2001). An important point to note in the impacts observed by these
studies is that telephones are in general of more relevance in saving money

than for earning money. Although Donner (2004b) makes mention of
telephones use in establishing new contacts, further studies (Donner, 2005)

revealed that these new contacts were within the user’s geographic

neighbourhood. This suggests a geographic impact on new business
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development in microenterprises that mere access to a telephone is not
addressing. Further evidence of this geographic impact is found in other
studies that show that whilst the benefits resulting from better access to

information through the use of telecom technologies appear relatively easy to

reap, when it comes to business communications, microenterprise users still
prefer, and in fact opt for, face-to-face interpersonal meetings for business

communications (Souter et al. 2005, Halavatau 2003, Duncombe and Heeks,
1999).

2.3 The Purpose of Telephone Calls

Where the use of telephones by developing country populations has been
studied at a general level (rather than focused on its application in businesses)
it is revealed that actual use of the technology is predominantly for personal
rather than business uses (Bertolini 2002, Bayes et al., 1999; Saunders et al,,
1994). A Gamos (2003) study on the use of telecom services amongst rural
and low-income communities in Botswana, Ghana, and Uganda identified
that calls relating to business matters were in total about half the number of
calls made to friends and family. A more recent study of the economic
impact of telecoms on rural households in India (Gujarat), Mozambique, and

Tanzania found that:

“...Only about 5% of users identified business as their primary use of
the telephone” (Souter et al. 2005:12).

Specific to micro businesses, Donner’s (2004b) analyses of the calling
behaviour of micro-entrepreneurs in Kigali, Rwanda found that only one
third of their calls were business related; leading him to challenge the
impression that the typical call made by a micro-entrepreneur is:

“...an instrumental, market-oriented action, made to reach customers
or check on prices” (2004b:7).
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24 Summary of Micro-level Studies

It is increasingly common to see the use of superlative terms in describing
the take-up of telecom technologies in developing countries (Samuel et al.,

2005; Goodman, 2005). Propelled by the results of macro-level studies
associating economic growth with telecommunications infrastructure, the

rapid adoption of the technology has raised hopes amongst members of the
developing community and within developing countries that developing

nations will somehow “leapfrog” into prosperity. This optimism has feed

into the general press with such headlines as “Some Prefer Cell Phones than

Fridges” (Gaomas, 2005) reflecting the importance apparently attached to

telecommunications.

More studies on the use of telephones by households and businesses in

developing countries are no doubt required. However of those that are
currently available, some have been able to highlight economically beneficial

effects of telecom use. Yet even when these potential benefits on business
performance are acknowledged by the participants of these studies, the

adoption and use of telecom technologies for business purposes is neither

widespread nor frequent.

The research on which this thesis is based seeks to contribute towards
understanding the contribution telecoms makes to economic growth. It aims

to identify a need for telecom services in a selected case study and document
the manner in which telecoms is used to meet this need and the economic

impact it has had (if measurable) on its users.

In order for the thesis to do this, a rationale for examining how telecoms can
influence the economic potential of its users must be developed, and this is
the focus of the rest of this chapter. Duncombe and Heeks (1999) identified

information as the starting point for understanding any impact information
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and communication technologies have on society (be it economic or social) -
according to them, ICTs are merely new mechanisms for handling an
existing resource (information). This research therefore originates from an
assessment of the influence information has on the behaviour of
organisations and individuals when conducting trade, and the impact

telecoms has on the way information is acquired for trade.

The rest of the chapter proceeds as follows. The next section (section 3)
defines some key terms, whilst section 4 presents an overview of the role of
information in the formation of organisations. This overview draws on
various interpretations of firm theory and aligns itself with the information-
centred proposition that uncertainty and the risk of opportunistic behaviour
are key drivers of economic organisation. This is followed in section 5 by a
discussion of the way in which organisations function. Specific attention is
paid to the function of intermediaries in organisations (section 5.2)

particularly the role that they play in providing information and centralising

trade exchanges.

The centralisation of trade is further discussed within the broader context of
geography in section 6. Geography is defined in terms of physical distance
between places and the manner in which telecommunications can be used to
manage this distance - facilitating the centralisation of exchanges on the one

hand and the distribution of production, consumption and distribution on
the other - is highlighted in sections 6 and 7. The three key elements:
information, the organisation of economic activity, and telecommunications
are then brought together and their interrelatedness discussed in section 8.

This discussion sets the background for the presentation of the research’s

conceptual framework in Chapter 4.
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3  Definition of Key Terms

In order to facilitate the discussion on the role telecoms plays in the
development of economic organisation, it is necessary to define some of the
key terms that will be used. Within the context of this thesis, economic as
used in the term economic organisation relates to the production, development,
and management of material wealth by an individual or business enterprise.

Economic implies that goods and services are exchange for payments that are

commensurate in value - with value being defined purely in monetary

termsa?1,

Organisation refers to a grouping of people and/or firms for a defined
purpose and time period, either formally through binding contracts or
informally through shared understanding.  Furthermore, economic
organisations are made up of elements with varied functions that contribute
to the whole, and to collective functions2. Thus in this thesis, the definition
of an economic organisation is limited to a structure through which

individuals cooperate systematically to exchange goods and services for

money.

The term development is used to indicate progression towards a more efficient

state. This thesis is based on the assumption that the flow of information

supports the flow of goods and services (Casson, 1997) and as such

information facilitates the function of economic organisations (as defined in

the preceding paragraph). Development, within the scope of this thesis,

therefore refers to the ability of an economic organisation to use the

1 This definition draws from the simplified circular flow model of a market economy in
which resources are transferred from household to businesses, and goods and services are

transferred from businesses to households. Money accompanies the transfer of resources,
goods, and services.

2 This definition of organisation derives from the verb form to organise rather than the noun
form used to identify firms.
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communications infrastructure at its disposal to improve flows of

information in ways that maximize the exchange of goods and services for

money.

Furthermore, as communication infrastructures evolve to provide

opportunities for better information flows, it is envisaged that economic
organisations will respond by reorganising themselves into structures that
can better take advantage of the improved communication ability to
maximize economic exchanges. Therefore, it is expected that at any given

time, it is the most efficient form of economic organisation that will dominate

the exchange of a particular good and/or service.

4 The Need for Information as an Origin of Economic

Organisation

Having defined the key terms, this chapter now discusses the importance of
information in coordinating economic activities within organisations, and the
relevance of using an information-centred approach in examining the role

telecoms plays in the development of economic organisations.

A way in which an economy can be subdivided is into the supply of factors
of production, goods and services on the one hand, and their demand and
subsequent consumption on the other (Ricketts, 2002). Suppliers of labour,
capital, intermediate inputs, raw materials, land etc. must cooperate with
each other to produce outputs of goods and services. At the same time,
consumers of these goods and services work together with producers (and
vice versa) to satisfy their needs and generate future demand. The need for
cooperation requires considerable amounts of coordination and the way in
which coordination it is organised/conducted in the economy can differ

considerably; with ‘markets’ at one extreme and ‘hierarchies’ at the other

(Williamson, 1981).
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41 Market Organisations

Market organisations are synonymous with direct exchange between buyers
and suppliers and are predominantly made up of discrete (one-off)
transactions. In this form of organisation, the parties involve in the
transaction are motivated primarily by self-interest (Maxwell, 1999) and have

limited commitment to each other outside of each transaction. They can
therefore choose to purchase from, or sell to anyone and as such, market

settings are characterised by webs of potential linkages between alternative

sources of supply and demand.

The different costs® incurred in comparing one potential trade partner
against another, especially when these alternatives are not perfect substitutes
for each other, can however be high. Furthermore, for the comparison to be
accurate, the person making the comparison must have ‘complete
information’ about the product or service, as well as about alternative
buyers/sellers. Only then can they determine with near certainty, the

benefits of transacting with one buyer/seller over another (Ricketts, 2002).

However, complete information rarely (if at all) occurs in reality (Phlips,
1988); and gaps in information cause buyers/suppliers to act in their own
best interest when prospecting and engaging in trade. Market organisations
are therefore inappropriate for transactions in which either (a) the risks

associated with such self-seeking behaviour is high (Williamson, 1981) or (b)

the costs associated with evaluating different alternatives for each
transaction (Coase, 1996) are also high. When these two conditions are the
case, coordinating and/or conducting trade within hierarchies is more cost

efficient and offers trading parties more protection against risk (Dietrich,
1994).

3 These include information costs, and costs associated with bargaining and enforcement of
the conditions of the exchange
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4.2 Hierarchical Organisations

A hierarchy coordinates the resources for producing goods and services and
at the same time allocates these goods/services once produced between its

customers. Skills and competencies are therefore concentrated within
hierarchies and are centrally supervised (Coase, 1996). Exchanges occur

between different parts of a hierarchy and transactions are ‘internalised’
within formalised organisations or relationships. This allows for better
decision making when information gaps occur during the course of a
transaction. This benefit stems from the centralized structure of this type of
organisation:

“The benefits of centralized control stem from the hub and spoke
view of the firm. It is less expensive for all information to be
transmitted to the center and for important decisions to be sent from

the center to the periphery of an organization than for all individuals

to communicate with each other.” (Arrow, 1974 cited in Spulber, 1998,
p. 292)

There are other advantages to hierarchies aside from information
management for decision making. Hierarchical structures are also adopted
to lower transaction costs (Coase, 1996), or in response to the unpredictable

behaviour of trade partners (Williamson, 1981; Hart, 1989; Klein et al. 1978;
Alchian and Demsetz, 1972).

4.3 Network Organisations

In between the two extremes of market and hierarchical organisations are a

variety of hybrid forms that reflect varying combinations of the

characteristics of the two extremes. These hybrids are referred to as
‘networks’ (Ricketts, 2002) and can be distinguished from market and

hierarchical organisations in terms based on the degree of coordination they

exhibit.

In general terms, a network can be defined as a collection of linkages that joins

up a group of elements. ‘Elements’ here refer to individuals or firms that are
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connected to each other by ‘linkages’ of regular flows of information that are
based on some level of trust (Casson, 1997). Trust is an important
distinguishing term in this definition because unlike market organisations,
transacting parties in networks have some level of commitment to each other.
Furthermore, in network organisations, members own and control their own
resources thus - unlike hierarchical organisations - skills and competencies

are dispersed rather than centralised.

The different economic organisations described above are summarised in the
Table 1: below:

Table 1: Market, Hierarchical, and Network Organisations

Distribution of skills and competence

Intensity of trust Dispersed Concentrated
High Network High-trust Hierarchy
Low Ordinary Market Low-trust Hierarch

Source: Modified from Casson, M. (1997) “Information and Organisation: A New
Perspective on the Theory of the Firm” p. 124

Some variation applies to these organisational classifications and some types
of economic organisations do not fit neatly into the categories listed above.
This notwithstanding, the above discussion implies that economic

organisations have identifiable structures/forms that can be discerned based

on patterns of interaction and coordination, and that these patterns provides

a basis for comparing one organisation alternative with another (as will be

done later in this thesis).

44 The Need for Information

As mentioned earlier (see section 4.1) people engaging in trade rarely (if ever)

have all the information they need to make when making trade decisions and

this lack of information causes buyers and/or sellers to act in their own best

interest during transactions. This situation reduces trust in the process of

trade. One reason for the existence of economic organisations is to help



establish a level of trust that would enable people to transact with each other.
Economic organisations can therefore be described as responses to two major

problems of ‘incomplete information”: uncertainty, and the risk of

opportunistic behaviour.

44.1 Uncertainty

The problem of uncertainty means that economic activities are continually
adjusted in light of constantly changing conditions. Under these conditions,
economic organisations can be interpreted as devices for coping with change,
allowing for flexibility in the face of unpredictable events (Ricketts, 2002).
Such coping mechanisms in economic theory manifest as agreements

through which resources and activities can be coordinated. Such agreements

result in specialisation by parties, and generate the need to govern and/or

monitor the activities of parties, and the process of exchange.

44.2 Therisk of opportunistic behaviour

Once agreements have been established by transacting parties they require

enforcement, especially as:

“People ... cannot be expected to declare honestly and voluntarily
information which adversely influences the terms upon which they

will trade when there are no cost-effective means of verifying the
~information.” (Ricketts, 2002, p. 43)

From the quote above, the risk of opportunistic behaviour arises because
information asymmetry (i.e. a situation in which one of the parties to a
transaction is better informed than the other) makes it difficult to accurately

judge the outcome of a transaction before it takes place. This makes it

difficult to know who is trustworthy in the market and who is not.

Although the way in which people behave during transactions can be

publicised after it has been completed and this should create an incentive for

people to deal appropriately with each other, this is not enough to guarantee

that people will not behave opportunistically.
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Risk of opportunistic behaviour therefore gives rise three things, either (a)
the development of close, durable relationships based on trust and

reputation, or (b) systems of monitoring behaviour that are backed up by

sanctions, or (c) a combination of both (Putterman and Kroszner, 1996).

4.4.3 One solution: The formation of organisations

Information therefore, either when completely lacking (i.e. deficiency) or

present in uneven proportions (asymmetry), critically influences the

relationship between economic entities. Furthermore, because information 1s

also costly to obtain - requiring substantial time, effort and financial

commitments, it is influential in determining whether or not economic
entities are structured in the first place. In other words, although the absence
of, or disparities in information can hinder the process of trade, if the costs of
acquiring it are too high, the failure of trade to occur is both predictable and

efficient. However, if trade is deemed potentially advantageous, means of

enabling it will be devised.

Information needs and the mechanisms of satisfying those needs therefore
drive the creation and structure of economic organisations (see Foss, 1997).
The structure of economic organisations existing in an industry at any given

time can be interpreted as rational responses to the need to economise on

information costs (Casson, 1997).

Also, should information costs change, it is anticipated that these structures
will also change. Therefore, as technological progress drives down
communication costs for example over longer distances, economic
organisations may adapt/respond by increasing the geographical scope of
their activities. Such evolutions in structure occur to support higher levels of

trade, and contribute to the development and longevity of the industry. The
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preceding statement is however just a postulation as understanding the way

in which organisational forms are selected/adopted in reality remains a key

challenge to economic studies of organisations.

Notwithstanding, this thesis proposes to analyses the evolving structures of
economic organisations in an industry as a way of deducing the occurrence
of development in the industry. The thesis argues that because participants
in an industry will always devise ways of enabling trade whenever it is
potentially advantageous to them, a study of the evolution of trading activity
in the industry would provide a way of assessing the impact of telecoms on
the economic performance of such participants. This can be shown by
examining the observed evolutions in trading activity and noting whether

they were influenced by changes in the characteristic of information in the

industry. These changes in information could also be examined to see if they

were influenced by telecom technologies.

5 Understanding the Purpose of Organisations

Uncertainty and the risk of opportunistic behaviour have been identified as
key problems which necessitate the organisation of economic entities. They
create states of imbalance in the market and provide the impetus for the
attainment of some form of stability. This is because when possible,
economic organisations will seek to achieve a balance (or equilibrium)
between supply and demand in the market; mechanisms by which this

equilibrium is attempted or achieved are at the heart of economic theories.

Such mechanisms include market-matching and market-making activities

(Spulber, 1998; O’Hara, 1995).

24 Market-matching and market-making are the focus of the branch of economics that
investigates market microstructure. According to O’'Hara “market microstructure is the

study of the process and outcomes of exchanging assets under explicit trading rules.” (1995,
p. 1). Although market microstructure research is set in the market for financial assets; at an
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Market-matching involves bringing buyers who are willing to purchase a
good or service for a specific price in contact with suppliers who are ready to
sell the good or service for the specified price. Market-making goes a step
further and entails the actual holding of inventory by a third party to the

transaction (i.e. someone that is neither the buyer nor supplier) in order to

facilitate trade between buyers and sellers. Both of these activities balance

purchases and sales over time, leading to the more efficient allocation of

resources and the “clearing of markets”. Both activities also require high

levels of coordination and information.

51 The Function of Intermediaries

The exchange of goods and/or services for money is one of the last events in
a chain of market activities. Prior to this, buyers and sellers need to make
contact with each other, communicate their wants and explain what they
offer in return, negotiate a price, and monitor the fulfilment of their contracts.

All these activities are costly to conduct and involve varying degrees of risk;

these costs and risks can be reduced through the process of intermediation
(Casson, 1997).

Intermediaries are economic agents who facilitate trade between buyers and
sellers by specializing in the purchase and sale of products and/or services

that are of interest to both parties (Chowdhury, 2002). Intermediation is said

to arise due to the existence of frictions in trade. Intermediaries therefore

exist when:

a. It is possible for them to economise on the cost of transactions

between buyers and sellers (Townsend 1978)

abstract level it is valuable in understanding the behaviour of intermediaries in markets and
is for this reason referred to in this thesis.

% To clear a market is to achieve a pricing regime that matches purchases with sales
(Spulber, 1998)
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b. They are more efficient in making contacts with buyers and sellers

than buyers and sellers are in making contact with each other

(Rubinstein and Wolinsky, 1987)

c. When one party to the transaction is better informed than the other
(Casson, 1997), for example when a buyer is uncertain about the

quality of goods that are being traded (Li, 1998; Biglaiser, 1993).

Under these circumstances, intermediaries help to reduce the risks associated
with transactions (Spulber, 1998). On the one hand they hold inventories of
goods and stand ready to sell to buyers and on the other stand ready to buy
goods from suppliers. They therefore reduce fluctuations in demand and

supply by helping to clear goods and even out fluctuations in the patterns of
demand and supply.

In addition to reducing risks associated with transactions, intermediaries
improve the quality of match between buyers and sellers and contribute to
higher production rates (Johri and Leach, 2002). Intermediaries offer buyers
a wider variety of goods and because they charge a higher price than
suppliers, buyers demand a better match for their needs before they commit

to buy. Intermediation therefore influences the quality of match between

buyers and suppliers.

Also, when intermediaries can conclude the sales of goods faster than sellers
are able to, their influence results in faster production rates. This is often the
case in markets for heterogeneous goods%, intermediaries tend to have access
to a wider variety of products than other sellers and are therefore more likely
to conclude a sale once they have been matched to a buyer. The speed with

which this match is attained spurs demand for the specific good or service

and impacts positively on production rates.

% Heterogeneous goods are products and/or services that vary according to characteristics
that cannot be superficially assessed (Casson, 1997).
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The presence of intermediaries in a market can therefore result in better

quality of match between suppliers and buyers, better quality products, and

faster production rates. Intermediaries not only contribute to the economic

efficiency of transactions but also hold welfare benefits for the industry as a

whole.

5.2  Organisation of Economic Activity with Intermediation

The centralisation of economic activity is critical to the ability of

intermediation in reducing the risks associated with trade (Spulber, 1998). In
centralised exchanges, the coordination of the actions of buyers and sellers
takes place at a central place and this centrality adds to the number of
potential trading partners and thus increases the likelihood of buyers and

sellers encountering a suitable trading partner (as illustrated in Figure 21).

=
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Figure 21: Centralised exchange with intermediation




The uncertainty associated with making a satisfactory match and search costs
- 1.e. the cost of looking for a suitable trading partner, are therefore reduced

in these circumstances. In decentralised exchanges, consumers and suppliers

seek each other out and negotiate prices directly (see Figure 22).
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Figure 22: Decentralised exchanges

[n this arrangement buyers have the incentive to understate their willingness
to pay, and sellers have the incentive to overstate the cost of the
good/service (i.e. opportunistic costs). This asymmetric information about
willingness to pay and opportunistic costs causes efficiency distortions in
quantities of products traded and may even result in the complete
breakdown of the trade. Furthermore, sellers often do not know the

customer characteristics that underlie market demand, and buyers frequently

do not know the quality, durability, or safety of products they seek to

purchase.



Collecting and supplying information to customers and suppliers and using
this information to establish a pricing regime that matches purchases with

sales therefore provide intermediaries with an advantage over decentralised

exchanges. In response, economic entities, tending to always adopt the least-

cost market institution, utilise the services of intermediaries when they are

less costly than decentralised exchanges?.

Economic organisations in which the function of intermediation is prominent
are therefore associated with high levels of centralisation and the returns to
intermediation are said to be greatest when the people who have most to
benefit from trade are a long distance away from each other (Casson, 1997).
In such circumstances, people cannot easily make contact with one another
and therefore need a specialist to make contact on their behalf. This impact

of distance on trade is discussed further in the following section.

6 The Limiting Effect of Distance on Trade

Distance can be measured along various dimensions, either in terms of the

gap between physical (geographic) places, or as non-physical states or spaces
- including cultural, emotional, spiritual, and even electronic. Within the

context of this thesis, distance is geographic and refers to the difference in the

physical location of places.

According to Swyngedouw (1993) every human action or event occurs in
sequence and can be defined in both temporal and spatial terms.
Swyngedouw further states that every social and economic activity is by
default geographical in that it is “...inscribed in space and takes place.” (1993,

p. 305). Following this definition, economic transactions can be described as

Z Williamson (1981) emphasises this substitution stating that firms opt to own and control
transaction-specific (or productive) assets through vertical integration when such assets are

subject to opportunism in the market. However, ownership of productive assets by firms
reduces when binding contracts with intermediaries are feasible.
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occurring within geographical patterns - movement is the most obvious link
between time and space (Tuan, 1978 cited in Swyngedouw, 1993) - therefore
transactions necessitate that the movement by two or more people intersect.

What implications does this have on how economic activities are organised?

Movement is constrained by time resources, and overcoming distance
usually requires the expenditure of some amount of effort, money, and

energy. The finite availability of resources needed to effect movement results
in a ‘friction of distance’s (Mitchell, 1999) and this friction influences the

frequency of trade and the manner in which economic entities interact.

In general, spatial interactions between people tend to take place more often
over shorter distances, and the quality of interaction declines with distance
(Venables, 2005). This logically infers that economic entities that are in close

proximity will engage in trade with each other more than with entities that

are located further away.

The influence distance has on trade however differs and depends on the type
of interaction that is required. For certain types of transactions, for example
the purchase of convenience goods distance may exert a significant influence
on choice of supplier. For other transactions - for example specialist medical
care - distance is lower in the list of considerations. It is therefore possible to
construct a ‘frictionless zone’- in which distance and the costs of overcoming
it are relatively unimportant - for different types of transaction (Spulber,

1998), and changes in structure of economic organisations may be interpreted

as efforts to expand the ‘frictionless zone’ of interactions.

# Defined as the ease with which a person or thing can travel from one place to another (see
Transport Geography on the Web http:/ / people.hofstra.edu/ geotrans/index.html)
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6.1 The Mediating Impact of Information and Communication

Technologies

The expansions of frictionless zones are increasingly being realised through
the use of information and communication technologies. These technologies
directly bring about changes in social and economic organisation (Graham,

1998) - whether deterministically (Light, 2001) or co-evolutionarily via their

‘recursive interaction’ with physical places (Monge and Contractor, 2003).

Whilst previously, some physical places could have existed in relative
isolation, due to the effects of increasing global trade and facilitated by new
information and communication technologies, this is increasingly no longer
feasible nor desirable. Social and economic actors who are not physically

present in a locality now have as much influence on events taking place there

as those who are.

6.2 Telecoms in the Reconfiguration of Distance

Swyngedouw (1993) illustrates how telecommunications have become
interwoven in the development of new geographical landscapes of
production, consumption and distribution. According to him, the need to

integrate dispersed areas of production, consumption and exchange into

coherent economic systems creates tensions that can only be resolved by the
control of space. This control is achieved through the construction of

transport and telecoms infrastructures that are used to link production sites,

distribution facilities and consumption spaces together.

As the market develops, the need to further interlink new areas of

production, consumption and distribution, results in the construction and

reconfiguration of more transport and telecommunications infrastructure.

The result is an ever changing landscape of communications infrastructures
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and the spatial (physical) arrangements of trade (i.e. production,

consumption and distribution).

Unpacking these relationships between communications and spatial
networks at a micro-level reveals some of the economic and social effects of

new technologies (Dierkes, 1998). These include the way in which
technologies interrelate with and influence economic organisations, the

groups or areas that benefit from their effects and those that loose out, and

the growth and demises of power relationships between economic entities.

New technologies (including telecommunications) can therefore bring about
new challenges to trade and create and/or reinforce non-geographically

defined ‘frictions of distance’. All this emphasises the need for a specialist to

mediate contact between trading partners; and the manner in which

intermediation is able to achieve this is discussed below.

7  The Role of Intermediary’s in the Management of Distance

Matching of demand and supply is an important aspect of intermediation
(see section 5.1) and the greater the benefits of accurate and speedy matching

are; the greater is the opportunity for intermediation (Spulber, 1998).

Matching however involves at least two major cost areas: the cost of

communicating demand for and availability of goods for sale; and the cost of
transporting goods between buyers and sellers. Geography, in the form of

distance, impacts these two cost areas with each generally increasing as

distance increases. Where communication and transportation costs are

prohibitively high, trade will not take place. Economic entities therefore

adopt ways to lessen their impact.
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71  Geographically Hierarchical Markets

When communication costs are high, it is often advantageous to physically
bring products to markets to trade. This eliminates the need for lengthy
demand specifications, negotiations can be conducted face-to-face, and

products can be inspected at first hand thus facilitating quality assurance.

Additionally, when small quantities of goods are involved (and distance
between the seller and market is small), the cost of transporting the goods to
market and then from the market to the buyer’s address is not much greater
than the cost of delivering them direct from seller to buyer. One trip to and

from the market is normally sufficient for each trader, and the fixed cost of

this single trip is spread across all the goods involved.

Bringing goods to market however causes a geographical hierarchy of
markets to emerge. This is because transport costs are reduced if demand
and supply are (wherever possible) balanced out on a local basis. Thus only
net surpluses (goods that are not sold at the local market) are exported to
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