





























































































































































































































































































































































































































Analysis of the Model of Evaluation for LBS in South Africa Chapter 7

This process consumes the market analysis and market demand metrics as discussed in the
previous section. The direct outputs are the final benefits to society, for example improved
communication. However, it is important to remember that this evaluation is not concerned
with the effects of cellular communication on society, but specifically the effects of LBS
on society. Therefore, the outputs of this process are not measurable in the context of this
thesis. This is shown graphically in the evaluation model in Figure 6.17, Figure 6.18,
Figure 6.19 and Figure 6.20 by the association of all of the metrics for social benefits with
the final outcome stage of the LBS Process-Outcomes model, rather than the higher level
systems.

In the context of this evaluation, the purpose of this diversification process is to provide a
feedback loop to link back to the initial processes of the system to provide cellular
services, as identified in the construction of this conceptual model in section 5.3.2. In
addition, since the conceptual model for the system to provide location based services has
been constructed with the specific Weltanschauung or perspective of diversitying cellular
services (see section 5.2.4), this process provides a direct cross-system connection to the
initial stage of transformation processes of the system to provide location based services.

In summary and conclusion of section 7.1.2; the conceptual model for a system to provide
cellular services compares favourably to the reality revealed by the metrics. More
specifically, all the processes identified while building the conceptual model are well
represented by the processes in reality. As a result, the author can not suggest any
processes that need to be improved for the system to provide cellular services in South
Africa. However, as will be seen in the following section, some of the processes in place
for the provision of general cellular services do not translate well into the provision of
value-added services such as LBS.

7.1.3 A System to Provide LBS

This section compares the SSM conceptual model describing a system to provide location
based services, as depicted in Figure 5.9, to the reality of the situation as revealed by the
metrics of the Process-Outcomes model. Each stage of transformation of the Process-
Qutcomes model is discussed in relation to the transformation processes identified for this
system, which were outlined in section 5.4.3.

As stated in the opening paragraphs of this thesis and in the beginning of this chapter, the
evaluation is undertaken from the point of view of a network operator attempting to
improve LBS in South Africa. Thus, this section deals with the sub-system and conceptual
model that is of most interest to the evaluator in the context of this thesis, i.e. a system to
provide LBS. Therefore the analyses presented in this section are more detailed than in
previous sections, which relate to higher-level systems. More specifically, the processes of
this system will be evaluated with respect to both MTN and Vodacom where appropniate.
This will highlight the different approaches and strategies taken by the operators with
regards to LBS in South Africa, and provide the basis of the recommendations for
improvements.

7.1.3.1 Initial Processes

In terms of the conceptual model for a system to provide LBS, initial transformation
processes include the assessment of global lessons, research of market demands, and the
assessment of LBS technology requirements. These are shown as part of the evaluation
model in Figure 6.18.
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As discussed in section 7.1.2.4, the initial processes for this system are spawned by the
diversification process identified in the higher-level system to provide cellular services.
Thus, the inputs to the initial processes include the cross-system inputs of the implemented
network infrastructure and market analysis. In addition, the initial processes consume the
external inputs of the available LBS technology, and the global experiences with regards to
LBS.

The assessment of global LBS lessons has outputs that span different stages of the Process-
Outcomes model. These outputs correspond to the different key lessons discussed in
section 4.4, and are therefore discussed as and when relevant to each stage of
transformation. It is important to note that, in the context of this research, it is not possible
to distinguish between cases where network operators have acted because of the global
lessons and cases where they have acted in response to independent or unrelated factors.
However, industry sources representative of both MTN and Vodacom have indicated that
global lessons were a key factor in decisions made regarding LBS (Hainebach 2002;
Oehely 2002; Ochely 2004; Watermeyer 2002). Therefore, for the purposes of this
analysis, the assumption is made that network operators have taken each of the global
lessons into consideration, and have either absorbed or rejected them.

The initial processes share both inputs and outputs. The outputs include an understanding
of the LBS market, a LBS technology strategy, an understanding of the implementation
requirements for the chosen technology, and the allocation of resources for the
implementation thereof.

In terms of the LBS technology strategy (A.4.1.6), both Vodacom and MTN have to date
not invested in advanced LBS positioning technology for several reasons. These include
the high costs associated with LBS positioning technology, the lack of government
mandated LBS technology (a cross-system connection discussed in section 7.1.1.1), and
the low demand for LBS services and thus lack of revenue streams to offset the cost of the
technology. In addition, a global experience suggests that COO positioning is satisfactory
for most LBS applications, as identified in section 4.4.1.1. In this regard, it seems that both
Vodacom and MTN have absorbed this global lesson and adopted a cautious approach to
LBS positioning technology.

Global experience outlined in section 4.4.1.1 shows that another vital technology
component for LBS provision is the location gateway, as described in section 4.2.3. As
discussed in section A.4.1.6, a key difference between the technology strategies of
Vodacom and MTN is that Vodacom’s technology strategy included the decision to
implement a location gateway. In this instance, Vodacom’s process of absorbing global
experience is seemingly better than MTN. As will be seen in the sections that follow, this
key technology strategy difference has far reaching outcomes.

As indicated by the market demand metrics in section A 3.2, there is no direct evidence of
LBS market research available to the author from either cellular operator. Therefore, the
only presumption that can be made with regards to this process is that the results of
Vodacom’s market research contributed to the decision to implement a location gateway
and take a proactive approach to LBS, while MTN’s market research resulted in a far more
cautious approach to LBS. The market research process will be revisited in the context of
the LBS applications implemented in South Africa in section 7.1.3.3.
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Thus, a comparison of the initial stage of processes with the situation revealed by the
metrics has already highlighted an important difference between the two network
operators, namely Vodacom’s decision to implement a location gateway. This difference
has far reaching effects on the LBS industry in South Africa, as shown in the sections that
follow.

7.1.3.2  Transformation Processes in the Orgamisation

In terms of the conceptual model for a system to provide location based services,
transformation processes in the network operator organisation include the implementation
of LBS enabling technology and the development of an LBS integration, technology
incubation and marketing strategy. These are shown as part of the evaluation model in
Figure 6.19.

The outputs of implementing of LBS enabling technology are the metrics concerning the
capabilities of the LBS technology presented in section A.1.2. As discussed in the previous
section, both of the network operators rely on COO for network-based positioning.
However, the metrics show that Vodacom have access to additional capabilities by virtue
of their implementation of a location gateway. These capabilities include privacy
management (A.1.2.6), passive tracking (A.1.2.7), and 3™ party access (A.1.2.5), and allow
for a wider range of potential LBS applications (A.1.2.11).

In terms of the development of an LBS integration strategy, the data in section A.4.1.8
shows that Vodacom has opted for a horizontal strategy while MTN has opted for a
vertical strategy. Similarly, the data in section A.4.3 4 shows that Vodacom has shown
more initiative in terms of technology incubation than MTN. Thus, since both the adoption
of a horizontal integration strategy (section 4.4.1.5) and technology incubation (section
4.1.3) have been identified as key factors, this strengthens the observation in the previous
section that Vodacom’s process of absorbing global experience is seemingly more efficient
than MTN’s.

Therefore, in terms of the transformation processes in the organisation discussed in this
section, Vodacom’s processes appear to be “stronger” or at least more proactive with
respect to LBS than MTN.

In comparing the conceptual model for a system to provide location based services with the
situation described by the metrics, significant differences between the network operators
are already emerging at this relatively early stage of innovation. The following sections
show how these differences translate into downstream impacts on the LBS industry in
South Africa.

7.1.3.3 Transformation Processes in Social and Fconomic Subsystems

In terms of the conceptual model for a system to provide location based services,
transformation processes in social and economic subsystems organisation include the
creation of strategic partnerships and the implementation of LBS applications. These are
shown as part of the evaluation model in Figure 6.19.

The development of strategic partnerships and flexible business models was identified as
an important lesson to be learnt from global experience in sections 4.1.3 and 44.1.2
respectively. The data presented in section A.4.3 shows that both MTN and Vodacom have
created strategic partnerships for the delivery of value-added services such as LBS.

Sean Wiid M.8c. Engineering Thesis Page 123



Analysis of the Model of Evaluation for LBS in South Africa Chapter 7

With regards to the business models, there is evidence to suggest that the network
operators are making an effort to create flexible business models with partners through
WASP programs and the migration towards aggregator WASP business models (section
A.4.3.5). There are however, indications that the revenue sharing and billing models in
place for value-added services are not optimal, and there are concerns by stakeholders in
the LBS Value Network that the small profit margins currently provided by the revenue
sharing structures are not sustainable (section A.4.3.6).

Thus, in terms of the strategic partnerships, technology incubation, business models, and
revenue sharing, MTN and Vodacom are comparable. However, it seems that Vodacom’s
investment in a location gateway and horizontal integration strategy has resulted in a
healthier set of relationships with players in the LBS Value Network, and a range of LBS
applications as presented in section A.4.3.7.

The metrics in section A 4.3 indicate that MTN’s relationships with stakeholders in the
LLBS Value Network have resulted in specific vertical LBS applications, as presented in
section A.4.3.7.

In terms of the LBS marketing strategy, a result of the processes outlined in section 7.1.3.2,
the metrics in section A.4.1.7 reveal a different situation for each of the operators. MTN
has no direct LBS marketing as they have no core LBS applications in their service
offering. Vodacom, on the other hand, has taken a relatively aggressive approach to the
marketing of their horizontal LBS applications, which contrasts to the low-key approach
suggested by global experience in section 4.1.3.

This stage of processes includes the revenue and usage metrics for LBS applications as
outputs. As stated in section 6.1.3.1, this information was not available for the purposes of
this thesis. As with the other missing financial data, this represents a major gap in the data
available for this evaluation.

Thus, the differences between the Vodacom and MTN’s approach to LBS as outlined in
the previous section have had significant effects on this stage of transformation processes.
Vodacom’s processes have resulted in an array of horizontally integrated LBS applications,
while MTN has a relatively small number of vertical applications.

7.1.3.4 Transformation Processes in Society and the Fconomy

In terms of the conceptual model for a system to provide location based services,
transformation processes in social and economic subsystems organisation include the
facilitation of the adoption of LBS by society. These are shown as part of the evaluation
model in Figure 6.20.

This process uses the LBS marketing strategy as its input, and results in an increase in the
use of LBS and the ultimate effects of LBS on society. There is no data to indicate to what
extent society has adopted LBS. Similarly, there is no data to indicate that LBS has had
any effect on society. This is because LBS has not yet reached the stage whereby the
effects of the technology on society can be measured. Therefore, this thesis does not make
any assumptions regarding the ultimate effects of LBS on society in South Africa. A
potential set of metrics for the effects of LBS on society has been derived in section A.3.3,
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and these would need to be re-evaluated once LBS has progressed further down the
innovation continuum,

In conclusion and summary of section 7.1.3; the comparison of the conceptual models for a
system to provide location based services to the reality described by the metrics shows a
different set of results for Vodacom and MTN. From the initial process stage, Vodacom’s
processes seemed to align more to the SSM conceptual models than MTN’s. The author is
of the opinion that the differentiating factor is Vodacom’s decision to implement a location
gateway in the early stages of innovation. This has allowed them to make a number of key
strategic decisions, some absorbed from global experience, that have placed them
significantly ahead of MTN in terms of LBS in South Affrica.

Section 7.1 has analysed the metrics data within the framework provided by the evaluation
model developed in the previous chapter. In doing so, it has highlighted dependencies
between the systems based on the inputs and outputs of the transformation processes, and
identified which processes of the conceptual learning models do not compare well with the
situation described by the metrics. These identified processes will form the basis for the
recommendation of improvements in section 7.2.

The following section briefly analyses the data in terms of the original four perspectives
required for the evaluation as originally presented in section 1.2.2.

7.2 Analysis in Terms of Perspectives

This section briefly analyses the data in terms of the original four perspectives required for
the evaluation as originally presented in section 1.2.2, namely the technological, financial
and economic, social and organisational perspectives.

7.2.1 Technological Aspects

This section analyses the metric data for LBS in South Africa from a technological
perspective.

7.2.1.1 Cellular Networks

The metrics in section A.1.1 indicate that the cellular infrastructure in South Africa is more
than capable of supporting LBS applications. More specifically, a combination of the
supported messaging capabilities and the implementation of 3G technology means that
LBS applications could be delivered via a number of different formats to suit both the
nature of the L.LBS application and the capabilities of the target handset.

7.2.1.2  Location Determination Technology

The metrics in section A.1.2 show a very different situation for each of the network
operators in question. Both MTN and Vodacom have access to COO positioning only, but
Vodacom has additional capabilities by virtue of their location gateway. This enables them
to potentially support a wider range of LBS applications.

7.2.1.3 Cellular Handsets

According to the metrics shown in section A 1.3, all handsets available in South Africa are
able to support LBS, as COOQ is by definition available to all cell phones. Furthermore, the
metrics show that the available handsets are able to support different types of LBS
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applications, depending on the class of handset as defined in section 4.2.5. Essentially, all
handsets are capable of supporting LBS for emergency services and any LBS applications
delivered through SMS messaging. Thus, with respect to the capabilities of the handsets in
use by consumers, there is the potential for a large penetration of basic LBS applications.
In addition, the capabilities of advanced handsets allow for the delivery of more advanced
LBS applications through MMS or 3G technology.

7.2.2 Financial and Economic Aspects

This section summarises key aspects of the metric data presented in section A.2.1 from a
financial and economic perspective.

7.2.2.1 HKevenue

An issue raised in section 5.1.1.4 was the claim by network operators that declining
ARPU s are affecting revenues, and as a result network operators need to diversify their
services in order to increase ARPUs. The data presented in this thesis has shown that this
claim is not entirely accurate. The market has experienced a steady growth rate and the
number of subscribers is still increasing (sections A.3.1.8 and A.3.1.10). In addition, the
network operators have experienced a steadily increasing rise in total revenue (section
A.2.1.1). Therefore, the only reason the ARPU statistics have been interpreted as declining
is because of the mathematical dilution of the figures, as the number of prepaid subscribers
(lower ARPU) is increasing faster than the number of contract subscribers (higher ARPU).
Therefore, decreasing ARPUs are not a serious threat to network operators at this time.

However, as market growth slows down and the market penetration of mobile services
reaches a saturation point, these decreasing ARPUs will begin to be a problem, particularly
when combined with the significant reduction of cellular tariffs predicted by industry
experts (Knott-Craig 2005a). Therefore, network operators need to start stimulating the use
of value-added services in the industry, in order to counter the effects of declining ARPU,
lower tariffs and a saturated market in the future.

The distribution of revenue currently shows that voice services are currently and will for
some time be the primary source of income for cellular network operators. However, the
data shows a distinct increase in the contribution of data services to revenues in recent
years, and predictions for significant increases in the near future. The most likely
contributors to this in South Africa are messaging and data over cellular networks. There is
no data to indicate the percentage that LBS may be able to contribute to data revenues.
However, the increase of the contribution of value added data services indicates that
services such as LBS could potentially be more profitable to operators in the future.

7.2.2.2 Expenditure

As stated in section 6.1.3.2, the metrics for the expenditure on LBS technology were not
available for this thesis. Therefore, there are no conclusions or analyses that can be
presented to this effect. This represents a significant gap in the research, and in the event of
further iterations of the evaluation or further research into LBS, expenditure metrics should
receive more attention.

7.2.2.3 Cost of Service

As indicated by the metrics in section A.2.3, current LBS applications are relatively
expensive when compared to ARPU statistics, and the cost of voice, messaging and data
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services. This is not surprising, particularly for vertical applications which have a number
of players in the LBS value network that need to recoup a portion of their costs. This
unfortunately translates to an increase in the cost of LBS for consumers, as shown by the
cost of LBS services in metric A.2.3.5.

Given the social structure of South Africa (i.e. mainly people in the lower income
brackets), the high cost of LBS inherently provides a barrier to entry for the adoption of
LBS services. A good example of this is the Smart Route and Smart assist, which are
prohibitively expensive for most consumers in terms of the required hardware and in terms
cost of service. However, even Vodacom’s horizontally integrated L.BS applications are
currently, in the author’s opinion, prohibitively expensive. In addition to the issue
identified above regarding revenue sharing amongst members of the value network, the
author proposes that Vodacom have set relatively high prices in an attempt to recoup their
investment on LBS technology and marketing. However, as discussed in section 6.1.3.2,
the expenditure metrics are not available for the purposes of this thesis, and therefore this
claim remains unsubstantiated at this time.

In terms of the cost of handsets, South African contract subscribers have benefited from
subsidised phones through cellular contracts and bi-annual contract renewal (section
A3.2.4). This has assisted the penetration of different classes of handsets into the prepaid
market through second-hand sales or donations, as shown by the model in Figure A 41.

7.2.3 Social Aspects
This section summarises the key aspects of the social metrics presented in section A.3.

7.2.3.1 Market Analysis

In terms of cellular uptake, the data indicates that the South African market will experience
continuing growth over the next few years.

The analysis of the population demographics in conjunction with the demographics of the
cellular market corroborates the initial social analysis in section 5.1.1.3, which indicated
that the majority of the population in South Africa were poor, uneducated and previously
disadvantaged.

Thus, the social situation in South Africa is such that LBS technology will most likely only
reach a small minority of the population for the foreseeable future. More specifically, the
data shows that the potential market for revenue generating LBS consists predominantly of
white, high income, highly educated, technologically literate young to middle-aged adults
living in or around metropolitan areas. When considered in conjunction with the high costs
of currently implemented LBS applications, it seems that the network operators have
specifically targeted this group.

Therefore, in order to facilitate mass adoption, LBS services need to be horizontally
integrated into the cellular services offering to provide basic access to emergency service.
In addition, the costs need to be dramatically reduced in order for the technology to be
more accessible to the majority of South Africans.

7.2.3.2 Market Demands

The metrics show that there is currently a low market demand for LBS in South Africa. In
addition, this demand has been manifested primarily amongst the technological early
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adopters and the more affluent sectors of market, i.e. the target market identified in the
previous section.

In terms of LBS applications, the highest demand is for security and safety related LBS
applications, which corresponds to the social issue regarding crime as per the social
analysis in section 5.1.2.3.

7.2.3.3  Effects on Society

As can be seen from the discussion and selection of the metrics in section A.3.3, there is
very little evidence to suggest that LBS has as yet had any benefits to society. Therefore,
these metrics can not be included in this evaluation.

It may transpire that LBS uitimately provide no significant or tangible benefits to society in
South Africa. However, this is impossible to determine this at this time, as the use of LBS
technology has not matured enough for the initial inputs in the technology to have been
transformed into ultimate outputs. The conceptual framework incorporating SSM and the
Process-Outcomes model provides the structure and the rules to avoid making the mistake
of trying to associate initial and intermediate outputs of LBS with ultimate outputs, by
taking the stage of innovation into account. This was one of the primary reasons for
selecting the Process-Outcomes model, as it counters the fundamental problem identified
in section 2.3.3.2.

Thus, LBS in South Africa is still progressing through the stages of innovation of the
Process-Outcomes model, and needs to mature to the stage where the ultimate benefits to
society can be measured.

7.2.4 Organisational and Political Aspects

This section summarises the key aspects of the organisational and political metrics
presented in section A.4.

7.2.4.1 Network Operators

The primary lessons with regards to the organisational aspects for the network operators
are the LBS technology strategy and the integration strategy.

Based on the metrics and the analysis of the metrics in section 7.1.3, Vodacom has a
distinct upper hand over MTN in terms of the strategic aspects of LBS. The data shows
that Vodacom has adopted a horizontal integration strategy of LBS within their service
offerings, while MTN’s focus on specific applications and lack of commitment indicates a
vertical integration strategy.

The author proposes that MTN’s approach may seem to be a vertical integration strategy at
this time, but that this is seemingly in line with MTN’s “wait and see” approach to LBS
(Oehely 2002). In other words, MTN have not as yet found any reason or business case to
invest heavily in LBS.

Thus, it seems that Vodacom has progressed further along the innovation continuum than
MTN, in terms of LBS technology. However, given the poor market adoption of LBS
services thus far, it would seem that MTN’s hesitant approach to LBS is possibly a sensible
one. Nevertheless, since the technology is still at an early stage of integration in South
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Africa, it 1s possible to draw conclusions at this stage as to which approach is more
suitable.

7.2.4.2 Government Issues

The metrics indicate that there is adequate legislation in place to deal with the issues of
access to information and the protection of personal privacy. This is positive for the LBS
industry in South Africa, as it provides a legislative framework in which such services can
be rolled out in a structured manner that can benefit society.

In addition, the government has taken a positive approach to spectrum allocation and
license fees, by forfeiting high license fees for 3G spectrum in exchange for the operators
taking additional responsibility for improving access to communication. This is beneficial
to the cellular industry, and therefore is indirectly beneficial to LBS in South Africa.

There is a lack of mandated LBS technology in South Africa, but given the financial
implications of such technology and the higher social priorities of providing universal
service, this cannot be regarded as a criticism. Essentially, there are far higher priorities at
this stage of the development of the telecommunications industry as a whole for the
government to be overly concerned about LBS.

A final note on the organisational aspects of the government, is that although tariff
regulation is having a positive effect on the cost of cellular services, this does not as yet
apply to LBS applications, and since LBS is not regarded as a core communications
requirement by the government this is not likely to change in the foreseeable future.

7.2.4.3 LBS Value Network

As shown by the metrics in sections A.4.3.1-A.4.3.3, the different players of the LBS value
network are well represented in South Africa. Moreover, the network operators are
working towards increasingly more flexible business models with these partner companies.

At this stage, the major concern is the level and models of revenue sharing. Participants in
the LBS value network are seemingly dissatisfied with the level of the sharing, and in order
to provide a sustainable environment for further development of value-added services and
LBS, this issue needs to be addressed such that all parties are satisfied.

Section 7.2 has analysed the evaluation model from the perspectives of the evaluation
defined in sections 1.1.2 and 1.2.2. When considered in conjunction with the comparison
of the conceptual models with reality in section 7.1, these perspectives provide a summary
and the identification of major issues and trends of each of the selected dimensions of LBS
in South Africa as originally derived in section 6.1.1.

This chapter has thus far analysed the metric data according to the different perspectives
facilitated by the framework of the evaluation model. The following section uses this
analysis to draw conclusions regarding L.BS in South Africa, and to derive key success
factors and recommendations aimed at network operators wanting to improve LBS in
South Africa.
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7.3 Opinions and Conclusions Regarding LBS in South Africa

This chapter has thus far subjectively and holistically analysed the evaluation model in
terms of the conceptual models, the identified transformation processes, the selected
metrics and their associated data, and the technological, economic, social and
organisational aspects of LBS in South Africa. Based on this analysis, this section develops
a set of opinions, predictions and conclusions regarding LBS in South Africa. This section
represents the author’s interpretation of the results of the evaluation, and addresses the
final ancillary research objective as stated in section 1.3.

It is important to reiterate that in providing these opinions and conclusions, the author is
taking the standpoint of a network operator wanting to improve LBS in South Africa. This
standpoint was established in chapter 1, and again at the beginning of this chapter, in order
to define the frame of reference for the evaluation. In addition, the construction of the SSM
conceptual models and the evaluation model for LBS in South Africa was carried out with
this perspective in mind. Thus, the potential biases introduced by this standpoint need to be
kept in mind when considering the opinions and conclusions in this section. This issue will
be revisited in the summary and conclusions of this chapter in section 7.3.3.

Gulati et al (2002) define a number of frameworks for the analysis of LBS applications and
the representation of LBS evaluation results. Keeping with the view that subjective
evaluation requires a guiding framework to focus the analysis, as defined in section 2.2.4,
two of these frameworks are adopted as a guiding structure for the discussion in this
section. These include the following:

e 3 framework to visualise how the value generated by network operators from LBS
changes over time
e a framework to visualise the market opportunity for each class of LBS application

By merging the results of the evaluation of LBS in South Africa with these frameworks as
a basis for the discussion, the conclusions presented in this section form a basis for the
recommendation of further action to improve LBS in South Africa.

7.3.1 Value Migration of LBS in South Africa

The analysis of the evaluation model revealed distinct differences between the proactive
approach to LBS adopted by Vodacom, and the cautious approach to LBS adopted by
MTN. Thus, at this stage of innovation, Vodacom is in a position where they have
differentiated themselves from their competitors by providing LBS services.

Therefore, at this time Vodacom is deriving value from providing LBS services, despite
the fact that they are yet to become widely adopted in South Africa, and as yet do not
represent a significant revenue stream for the network operator. However, the value
derived from LBS by network operators will change over time as other network operators
become involved in LBS, new applications are introduced, and the market adoption of LBS
increases. This is represented conceptually in Figure 7.1 below:

Sean Wiid M.Sc. Engineering Thesis Page 130



Analysis of the Model of Evaluation for LBS in South Africa Chapter 7

Curve modified based on evaluation of v
LBS in South Africa from
Gulati et al (2002)

Market size

Value Generated by Cellular Networks

Experimentation Differentiation Optimisation Commoditisation

Time
Figure 7.1: Value Migration of LBS in South Africa

The figure above shows the authors interpretation of how the value derived from LBS will
change over time in South Africa. In this context, value does not relate to financial value
alone, but rather a broader concept of value that encapsulates the ability to differentiate
from competitors, and uniqueness of new services, and attractiveness of these services to
customers. Gulati et al (2002) propose three stages of LBS value migration, namely
differentiation, optimisation, and commaoditisation. Based on the analysis of the evaluation
model developed in this thesis, the author proposes that four stages of LBS value migration
would be more appropriate in South Africa.

7.3.1.1 Experimentation Phase

In the experimentation phase, there is a limited understanding of the potential market and
which applications are technically and economically feasible in the South African context.
Therefore, this phase involves a great deal of experimentation with different technologies
and applications in order to prove concepts and test the LBS market. The value of LBS
increases in this phase as LBS understanding, technologies, and applications are improved
to the point where they can be brought to market.

7.3.1.2 Differentiation

In the differentiation phase, network operators implement LBS applications to distinguish
themselves from their competitors and to derive value through the provision of new
services, including financial value through increased revenue as the market adopts these
services. However, in this phase an increasing number of available LBS applications and
LBS providers means that the relative value of LBS through differentiation begins to
decrease.

7.3.1.3 Optimisation

In the optimisation phase, network operators will begin to compete for market share by
continually improving LBS applications, introducing new applications, and decreasing the
cost of LBS. Thus, the value will be generated through providing the “best-of-breed”
applications that suit the market demands at the time. An important factor will be the
ability to respond quickly to market demands and bring applications to market.
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7.3. 1.4 Commoditisation

In this phase, LBS applications have become and pervasive enough and achieved a high
enough market penetration to be considered as a standard part of the cellular service
offering, and would typically be horizontally integrated throughout all of the network
operators’ services.

In terms of the value migration of LBS in South Africa, the author maintains that LBS in
South Africa is still primarily in the experimental phase of value migration, with only
Vodacom having migrated to the differentiation stage. This strengthens the observation
made several times in this thesis, e.g. in section 7.2.3.3, that LBS in South Africa is still in
the initial stages of innovation as defined by the stages of transformation of the Process-
Outcomes model

However, LBS applications are easily imitated by other network operators (Gulati,
Sawhney, & Paoni 2002a). Therefore, the author maintains that as soon as the LBS market
in South Africa starts showing signs of providing a return on investment for Vodacom,
other operators will begin to invest in LBS technology, causing a shift into the
differentiation phase.

As established in the analyses in the first sections of this chapter, the primary difference
between Vodacom and MTN is Vodacom’s investment in a location gateway. The author
maintains that the barrier between the differentiation and the optimisation phases of the
LBS value migration process will be broken when other network operators in South Africa
invest in a Location Gateway.

The stages of LBS value migration discussed in this section described the author’s
interpretation of how the relative value of providing LBS will change over time in South
Africa. When considering this value migration from the point of view of a network
operator wanting to improve LBS, the classes of LBS applications that would be suited to
the South African market need to be evaluated. These are discussed in the following
section.

7.3.2 Market Size of LBS Applications

This section presents the author’s interpretation of the market size for each of the classes of
LBS applications. In order for a network operator to implement LBS, they need to have an
understanding of the potential market for each of the classes of LBS applications defined in
section 4.3. The views in this section are based on the author’s analysis of the market-
related aspects of the evaluation model of LBS in South Africa.

Gulati et al (2002) propose a framework for the representation of this information based on
the classes of LBS applications, age distribution of potential market, penetration within the
market, and the income groups of the target market of each class of LBS application.
Drawing on this framework, the author analysed the metrics in order to estimate the
relative market size for each class of LBS application in South Africa. This is shown in
Figure 7.2 below:
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Figure 7.2: Potential Market Size of Classes of LBS Applications

Drawing on the framework proposed by Gulati et al (2002), Figure 7.2 depicts the author’s
long term predictions of the estimated market for each class of LBS application in South
Africa, based on the subjective analysis of evaluation model and the metrics. Using this
figure, an explanation of the potential market for each class of LBS application follows.

An important factor in this interpretation of the market size of the classes of LBS
applications is that the metrics have established a distinct difference between the
population of South Africa and the cellular market. Thus, this analysis is carried out
relative to the cellular market rather than the population of South Africa.

7.3.2.1 Emergency Services

The use of LBS for emergency services should be a core public service in South Africa. As
such, the potential market spans all age groups and income brackets. In addition, the
market penetration within the group would be relatively high, especially if steps are taken
by the government to mandate the use of LBS technology for the provision of emergency
services.

In the author’s opinion, emergency services should not be seen by the network operators as
a potential source of revenue. Providing access to emergency services is a key goal of the
USA policy of ICASA and DOC, as discussed in section 5.1.1.4. Thus, they are a basic
public service, and in the author’s opinion it is not ethical to turn emergency services into a
revenue stream.

However, the above relies on the assumption that the government mandates LBS
technology for the provision of national emergency services. It has been established that
mandated LBS technology is unlikely in South Africa in the foreseeable future. Thus, the
reality of the current situation is that use of LBS for emergency services will remain a
value-added service provided to high-income consumers through private organisations, as
opposed to national emergency services.
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7.3.2.2  Asset and Person Tracking

As discussed in section A.3.2.8, the demand for asset tracking using standard L.LBS
technology over cellular networks is low due to the inaccuracy of COO technology and the
mature market for tracking technology in South Africa. Thus, the asset tracking market is
likely to be small, and restricted to high income groups, i.e. those who have assets to
protect.

In addition, section A.3.2.8 showed that there has been a slow uptake of Vodacom’s
Look4me person tracking LBS application, due to limited demand, low accuracy, and high
costs of the service. In the author’s opinion, this use of LBS in South Africa still has the
potential for some growth, but the high costs of the service and user concerns regarding
personal privacy will restrict this to a moderate market penetration in a high income market

group.

Thus, in the author’s opinion, asset and person tracking applications are unlikely to see
large scale market adoption in South Africa. Two factors that change this situation would
be an increase in the accuracy of the available positioning technology, and a reduction of
the cost of the service.

7.3.2.3 Navigation and Directory Information

The data shown in section A.3.2.8 reveals that the demand for navigation and directory
services is relatively low. In the author’s opinion, these will be restricted to middle to high
income groups, in the middle age groups, with a relatively low market penetration within
the markets. One of the primary factors in this is the cost factor, in particular for navigation
application, such as SmartSurv’s SmartRoute discussed in section A.4.3.7.

However, the author is of the opinion that the horizontal integration of LBS will stimulate
an increase in the use of LBS information services. This would need to correspond with a
decrease in the costs of these services to bring them in line with standard service charges.

7.3.2.4 Entertainment and Personal Messaging

In the author’s opinion, this class of LBS application will have a very small market in
South Africa, and would be limited to the lower age groups with a small market
penetration. Once again, this would be different in the commoditisation phase, as outlined
in 7.3.1.4, as the horizontal integration of LBS throughout the operator service offering
coupled with lower costs could potentially stimulate an increase in the demand for this
class of LBS application.

7.3.2.5 Mobile Commerce and Advertising

The author is of the opinion that mobile commerce and advertising LBS applications are
not feasible in the short term in South Africa. This opinion is based primarily on the fact
that messaging based advertising applications have been unsuccessful thus far in South
Africa (Hainebach 2002; Watermeyer 2002).

This observation, coupled with user concerns over personal privacy, means that mobile
commerce and advertising applications will be restricted to niche applications, primarily
for young, technologically literate adults in the higher income groups.
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7.3.2.6 Location Sensitive Billing

Based on the evaluation and case study data, the author is of the opinion that Location
Sensitive Billing has the greatest potential for large scale adoption in South Africa in the
short term. This observation is based on the following reasoning:

o The data has shown that, although cellular tariffs are decreasing, South Africa has
relatively high telecommunications costs, and consumers are constantly looking for
cheaper call rates or subscription packages in order to increase the value they are
obtaining from cellular services.

e Network operators need to attract new customers through attractive pricing models
and structures in order gain a competitive advantage and gain market share.

e In an attempt to increase cellular usage, network operators are trying to stimulate
cellular services as a replacement for fixed line phones.

e Vodacom is currently trying to advocate their 3G data packages as a viable
alternative to fixed-line internet in South Africa.

e Location Sensitive Billing has low technical requirements; it does not require a
location gateway or high accuracy positioning equipment.

e Location Sensitive Billing potentially circumvents the privacy issue, as by taking
up a location sensitive pricing plan, consumers are inherently as by signing up for
the contract users are by default giving consent. However, the privacy issue still
should be approached with caution.

e Asidentified in section 7.1.2.2, the network operators have well established
processes to update pricing structures and business models, and therefore the
implementation costs of LBS-enabled billing could potentially be keptto a
minimum by leveraging off existing processes.

Based on the factors listed above, the author concludes that, besides emergency services,
Location Sensitive Billing is the most compelling class of LBS applications for the South
Africa market in the short term. Although this application of LBS technology will not
directly influence revenue, it will help the network operators to diversify their offerings,
attract new subscribers, and may stimulate the use of cellular data and voice services as an
alternative to fixed-line voice and internet services.

7.3.2.7 Intelligent Transport Systems

The use of LBS for Intelligent Transport Systems (ITS) relates to transport management
and public transport. Based on the data presented in section A 4.2.9 and the author’s
project experience, there is no real immediate use for LBS in ITS in South Africa.

This section has analysed the market potential for each class of LBS application. The
following section concludes this chapter, by providing the final conclusions and
recommendations regarding LBS in South Africa.

7.3.3 Conclusions and Recommendations for LBS in South Africa

This chapter has thus far holistically analysed the evaluation model developed in chapters
5 and 6. In so doing, the chapter has addressed the ancillary research objectives of this
research, as stated in section 1.3.

This section provides the final recommendations for LBS in South Africa, thereby
fulfilling the final ancillary research objective stated in section 1.3. In addition, it is
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important to reiterate that these conclusions and recommendations are delivered from the
perspective of a network operator with a view to improve the situation of LBS in South
Africa.

The conclusions regarding LBS in South Africa are as summarised follows:

1. A Location Gateway is essential for any network operator wanting to implement
LBS on their networks. This concurs with the key lesson from global experience
discussed in section 4.4.1.1.

2. Horizontal integration of LBS technology is a more appropriate strategy for the
provision of LBS in South Africa. This concurs with the key lesson from global
experience discussed in section 4.4.1.5.

3. Network operators will only implement more accurate location determination
technology when required to do so by government mandate.

4. The costs of existing LBS services in South Africa are currently too high for most
consumers, and this issue needs to be addressed in order to facilitate the adoption of
LBS services.

5. There is no such thing as a “killer” LBS application, and LBS will not be a
significant revenue stream on its own in South Africa. 1t is a differentiator, not a
core product.

6. The most suitable application of LBS technology in South Africa, besides
emergency services, is Location Sensitive Billing.

Based on the analysis of the evaluation model and the above conclusions, the author’s
recommendations for a South African network operator wishing to improve LBS are as
follows:

1. If necessary, implement a location gateway.

2. Investigate ways of improving revenue sharing with players in the LBS value
network. This will create a sustainable platform moving forward.

3. Implement L.BS-enabled emergency services first, as this is a high profile class of
application addressing a real social issue. There should be no cost for this service
over and above standard call charges.

4. Consider implementing Location Sensitive Billing. This should first target 3G and
GPRS data packages in order to test the market and test the business model. This
could have the additional effect of stimulating the use of cellular data. Based on the
results of this initial implementation, Location Sensitive Billing could be
considered for voice and messaging as well.

5. Ensure that the cost of LBS applications is as close to standard data tariffs as
possible, taking into account item 2 above. Low cost of LBS could help to facilitate
the adoption of LBS applications.

Finally, the author maintains that once LBS have been employed in a manner that has
direct benefits to consumers, such as emergency services and location sensitive billing, it
may stimulate market demand for other types of LBS applications.

The following section summarises this chapter and concludes the evaluation of LBS in
South Africa based on the evaluation model.
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7.4 Summoary and Conclusions

This chapter used the systems-based Process-Outcomes model for the evaluation of LBS in
South Africa developed in chapter 6 as a structural framework to holistically analyse the
metrics presented in Appendix A. In doing so, the chapter has fulfilled research objective
4, namely the testing of the evaluation model, as well as all of the ancillary research
objectives stated in section 1.3.

Section 7.1 compared the SSM conceptual models with the reality described by the metrics
presented in Appendix A. This was done by systematically analysing each level of the
Process-Outcomes model, as well as each stage of transformation and diffusion within the
sub-system. In so doing, this section identified processes in each of the sub-systems that
could be improved in order to improve LBS in South Africa. Section 7.2 analysed the
evaluation model in terms the technological, financial and economic, and social and
organisational perspectives.

In the course of the analyses, sections 7.1 and 7.2 sections identified several key
differences between MTN and Vodacom’s approach to LBS, as well as a number of
emergent properties of LBS in South Africa that formed the basis for the conclusions and
opinions in section 7.3, and the for recommendations in section 7.3.3.

A potential weakness of this evaluation is that there is a significant amount of data missing,
particularly concerning the expenditure and revenue metrics. This data is typically not
public knowledge, particularly with regards to LBS. In addition, the author experienced
problems in obtaining data from stakeholders in LBS in South Affica, as discussed in
section 1.5.

The following chapter concludes this thesis by analysing the research methodology and
research progress in terms of the research objectives, and summarising the strengths and
weaknesses of the conceptual framework developed to combine SSM and the Process-
Outcomes model. The final chapter also outlines the key lessons learnt from the practical
application of the conceptual framework to an evaluation situation, and provides
recommendations for improvement and further research.
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8 CONCLUSIONS & RECOMMENDATIONS

This chapter concludes this thesis by reviewing the research in conjunction with the
primary research objectives stated in section 1.3. The chapter evaluates the effectiveness of
methodologies used, and examining the strengths and weaknesses of the conceptual
framework developed for the purposes of this research in conjunction with the problems
associated with evaluation, as discussed in section 2.1.

The ancillary research objectives stated in section 1.3, i.e. objectives regarding the
evaluation of LBS in South Africa, have already been concluded in chapter 7. This chapter
removes itself entirely from the actual case study used in the research, and focuses
completely on the theory, methodologies, and conceptual frameworks used in the research
to develop a model for the evaluation of LBS in South Africa.

This chapter begins with a review of the research objectives in relation to the actual
progress of the work and a brief summary of how each research objective was achieved in
section 8.1. Building on this initial discussion, section 8.2 analyses the research methods
used in this thesis in detail, discussing and shows how they contributed to the primary
research objective of constructing an evaluation model for LBS in South Africa. Drawing
on this discussion, section 8.3 analyses the theory and the conceptual framework developed
in section 3.4, which discusses the strengths and weaknesses of the conceptual framework,
and recommends avenues for further research.

In the final conclusions of this thesis, section 8.4 revisits the operational definition of
evaluation as defined in section 1.1.1, as well as some of the initial concepts introduced in
section 2.1, in order to determine whether or not the methods applied in this research
address these issues.

8.1 Summary of Research Objectives and Research Progress

This section summarises the research objectives in conjunction with the progress of the
research. The purpose of this section is to summarise what was achieved in this research as
a precursor to the analysis of how it was achieved in the sections that follow. The
discussions in this section are kept brief, and the reader is urged to review the relevant
sections of the thesis should further information be required.

The opening paragraphs of the dissertation established that the primary research objective
of this research was to develop a model for the evaluation of LBS in South Africa. Section
1.3 expanded the primary research objectives into a number of sub-objectives, as listed
below;

1. Investigate several existing methodologies of evaluation

Develop a conceptual framework to combine SSM and the Process-Outcomes
model

Construct an evaluation model using the conceptual framework

Test the evaluation model by using it to evaluate LBS in South Africa

Discuss the strengths and weaknesses of the evaluation model and the conceptual
framework, and suggest possible improvements and avenues for further research.

bW
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The final research objective listed above will not be discussed in this section, as it is
currently being addressed by this chapter. This research objective will be revisited in
section 8.4.

The remainder of this section reviews each of the research objectives in turn and explains
how they were achieved.

8.1.1 Investigate Several Methodologies of Evaluation

Chapter 1 explained why the evaluation of LBS in South Africa was necessary, and
suggested that an evaluation model needed to be developed that allowed LBS in South
Africa to be evaluated from multiple perspectives.

To this end, the first research objective was addressed in the literature review of Chapter 2.
The chapter began with a discussion of common problems and difficulties associated with
evaluation in section 2.1, and suggested that a holistic and reductionist techniques should
be applied to the evaluation situation in order to achieve the most complete results.
Subsequently, several evaluation methodologies were reviewed in order to determine
which methodology or combination of methodologies would be most suitable for this
research.

The literature review concluded that a combination of the holistic approach of SSM and the
reductionist approach of Process-Outcomes model was the most suitable blend of
methodologies for the evaluation of LBS in South Africa, and suggested that conceptual
framework was required to combine these fundamentally different methodologies.

8.1.2 Develop a Conceptual Framework

The second research objective was addressed in Chapter 3, which explained the aspects of
SSM and the Process-Outcomes model that were relevant to the research.

The most important aspect of this chapter was the development of a conceptual framework
to combine the methodologies in Section 3.4. This conceptual framework was based on an
examination of how the methodologies complemented each other when applied to a
practical evaluation situation, and the discovery that both methodologies were based on the
identification of transformation processes. The conceptual framework also defined
theoretical connections between the methodologies based on the common focus on
transformation processes.

Section 3.4.3 presents this conceptual framework, and lists the 10 activities that need to be
followed in order to practically apply the conceptual framework to an evaluation situation.
These 10 activities are used to guide the evaluation of the conceptual framework in section
8.2.

8.1.3 Construct an Evaluation Model

Using the conceptual framework developed in Chapter 3, the third research objective was
addressed in chapters 4, 5 and 6.

Chapter 4 provided an overview of LBS technology and the global LBS industry. Although
this was not specifically part of the conceptual process, it was an essential step as it
provided invaluable technical background information and contextual understanding that
was used throughout the construction of the evaluation model.
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Chapter 5 applied the SSM component of the conceptual framework to the evaluation
model by developing SSM conceptual models. These conceptual models, when considered
in parallel with Chapter 4, provided the contextual understanding required to construct a
set of metrics and the Process-Outcomes model in Chapter 6.

8.1.4 Test the Evaluation Model

The fourth research objective was addressed in Chapter 7, which tested the evaluation
model by subjectively and holistically analysing the metric data presented in Appendix A,
and by using the analysis to develop conclusions, opinions and recommendations regarding
LBS in South Africa. In doing so, Chapter 7 also addressed all of the ancillary research
objectives regarding the case study itself.

As stated in the beginning of this section, the final research objective, i.e. the analysis of
the strengths and weaknesses of the evaluation model and the methods used to construct it,
is revisited in section section 8.4.

8.2 Analysis of Research Method

This section discusses the theory applied to the evaluation of LBS in South Africa in detail,
highlighting the pertinent points of the approaches used and the difficulties encountered
with the practical application of the conceptual framework. Section 3.4.3 presents the
conceptual framework developed in this thesis, and lists the 10 activities that allow SSM
and the Process-Outcomes model to be combined to create an evaluation model.

In order to simplify this discussion, this section follows the activities of the conceptual
framework linearly. Section 8.2.1 discusses SSM activities, section 8.2.2 discusses metric
creation and selection activities, section 8.2.3 discusses the Process-Outcomes model
activities, and finally section 8.2.4 discusses the activities relating to the subjective
analysis of the evaluation model.

8.2.1 Soft Systems Methodology

This section deals with each of the activities related to SSM that were incorporated into the
conceptual framework.

As discussed in section 2.4.5, SSM was selected for this evaluation as it provides a
structured way to generate the contextual understanding required for the use of the
Process-Outcomes model, and provides a framework for the holistic and subjective
analysis of the final evaluation model. The activities are as follows:

1. Development of SSM rich pictures
2. Analyses One, Two and Three of SSM

The activities listed above were addressed in section 5.1. The theory for these activities
was presented in section 3.1.2, were it was discussed that these activities represent the
unstructured expression of the situation. The author found the rich pictures difficult at first,
not being accustomed to such casual, creative and descriptive representations of a situation.
Thus, several attempts and iterations were required before acceptable results were
achieved. The second activity was relatively straightforward, and was vital in extracting
pertinent issues such as the social issues and the stakeholders in the problem space.
However, the author found it impossible to achieve these analyses without referring to
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some of the case study data, which resulted in some repetition of the metric data presented
in Appendix A.

3. Identification of systems and root definitions

This activity is addressed in section 5.2. The author initially found it difficult to progress
from rich pictures to the root definitions, and initially created a great number of possible
root definitions. Multi-level thinking, discussed in section 3.1.3.1, was a crucial intellectual
tool used to identify the different levels of the problem and the CATWOE elements for the
3 different systems. The creation of the root definitions themselves was a straightforward
expression of the CATWOE elements in the form PQR, as identified in section 3.1.3.1.

4. Development of SSM conceptual models

This activity is addressed in section 5.3. The author initially found it very difficult to
differentiate between systems thinking and reality when creating the conceptual models,
which is a difficulty with SSM identified in section 2.3.5.5.

After some time, the author realised that conceptual models cannot be right or wrong, as
they are simply learning tools that establish a platform for the discussion of the problem,
and are based on the best possible available prior knowledge and contextual understanding.
Subsequently, this activity became straightforward by following the simplistic guidelines
to transform the root definitions into conceptual models. These guidelines were discussed
in section 3.1.3.2, and led directly to the next activity, as discussed below.

5. Identification of transformation processes from SSM conceptual models

This activity is addressed in section 5.4, and is based on the theory developed in section
3.4.2.3. This was a simple process, as the construction of the conceptual models inherently
required the identification of transformation processes.

In revisiting the constitutive rules for the use of SSM, as defined in section 3.1.4, the
author maintains that the use of SSM in the context of this thesis is a valid application of
the methodology, as per the original assessment presented by the author in section 3.1.4.

The strengths and weaknesses of SSM in the context of the conceptual framework used in
this research are discussed in section 8.3.

8.2.2 Metric Construction and Selection

This section deals with the activities relating to metric construction and selection that were
incorporated into the conceptual framework, which are as follows:

6. Reduction of the problem to a set of measurable aspects or metrics
7. Selection of metrics according to metric criteria, and presentation of the metric
data

These activities are covered in section 6.1 and Appendix A respectively. The theory for
these activities was presented in section 3.2. The contextual understanding generated by
the SSM conceptual models proved invaluable in the reduction of the problem to a set of
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measurable aspects. Thus, the use of SSM addressed the problem of determining which
aspects to measure, as discussed in section 2.1.2.

in order to conform to the definition of a metric presented in section 3.2.2, the metric
description, selection and the presentation of the metric data were kept together in
Appendix A. The selection criteria, defined in section 3.2 4, filtered out metrics that were
not available or were not relevant to the evaluation, and the process of applying the
selection criteria clarified the purpose of the metric and thus focussed the presentation of
the metric data. This is in accordance with the purpose of the selection criteria as discussed
in section 3.2.4.

Applying the selection criteria to the metrics also involved applying the additional metric
criterion, defined as part of the conceptual framework in section 3.4.2.4. More specifically,
the conceptual framework included an additional selection criterion which asked the
question “Can the metric be associated with any of the identified processes of the SSM
conceptual models?” When applying this selection criterion to the metrics in Appendix A,
it became increasingly clear that this was not an effective metric selection criterion, as it
was always possible to associate a metric with a conceptual model or identified process,
even when metrics failed on all other criteria.

Therefore, the author declares that the conceptual link developed in section 3.4.2.4 is not
useful for selecting metrics, and as such represents a problem with the conceptual
framework. However, the question asked by the selection criterion proved to be an
invaluable intellectual tool for the construction of the Process-Outcomes model, as
discussed in the following section.

8.2.3 Constructing the Process-Outcomes Model

This section deals reviews activities relating to the construction of the Process-Outcomes
model incorporated into the conceptual framework. These activities are covered in section
6.2, and result in the Process-Outcomes model shown in Figure 6.17, Figure 6.18, Figure
6.19 and Figure 6.20. The theory for the Process-Outcomes model was presented in section
3.3.

8. Association of identified processes with transformation and diffusion stages of
the Process-Outcomes model

A weakness of the Process-Outcomes model identified in section 2.3.3.4 was that the
specified stages of transformation processes may not describe the situation in reality. This
was a problem encountered by the author, as the evaluation of LBS in South Africa did not
include any initial pure S&T research processes as defined in section 3.3.3.1. Thus, it was
necessary to slightly modify the definition of the transformation and diffusion stages of the
Process-Outcomes model for the purposes of this thesis. This is presented in section 6.2.2.

In addition, it was not possible to associate the processes identified from the SSM
conceptual models within a single Process-Outcomes model as the systems represented by
the conceptual models were at different stages of innovation. It was therefore necessary to
create 3 levels of Process-Outcomes models, as discussed in section 6.2.1. Thus, the
evaluation model had gained an extra level of complexity by using SSM to create multi-
dimensional Process-Outcomes models. At this point, associating the SSM processes with
stages of transformation of the Process-Outcomes model was straightforward.
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9. Association of metrics with stages of outcomes of the Process-Outcomes model

This activity was the final stage of the construction of the evaluation model. As discussed
in the previous section, the additional metric selection criterion defined in section 3.4.2.4
proved to be an ineffective tool for selecting metrics. However, the thought processes
involved in the attempt to use this conceptual link between the methodologies as a
selection criterion proved to be invaluable in placing the metrics within the Process-
Outcomes model.

Essentially, the conceptual link developed in section 3.4.2.4 resulted in a clear definition of
which level of the Process-Outcomes model and to which stage of input or output the
metric belonged. Thus, the author maintains that this conceptual link is a critical part of the
conceptual framework, but should be redefined as an intellectual tool as opposed to a
criterion for metric selection.

8.2.4 The Model of Evaluation
This section deals with activity associated with the constructed evaluation model

10. Subjective analysis of the metrics within the framework of the Process-Outcomes
model and in the context of the associated conceptual models.

This activity is carried out in section 7.1. In developing the conceptual framework, section
3.4.2.1 identified that the Process-Outcomes model provided a way to compare the SSM
conceptual models with reality, while the SSM conceptual models provided the guiding
framework for the subjective analysis of the Process-Outcomes model. Based on this
relationship, section 7.1 analysed the model by systematically working through the
Process-Outcomes model and the stages of transformation for each conceptual model,
comparing the ideal processes of the conceptual models with the processes revealed by the
metrics. In this way, a structured approach was retained for the subjective analysis of the
model which allows the emergent properties of the whole system to be identified as the
basis for conclusions and opinions regarding LBS in South Africa, which was presented in
section 7.3. These emergent properties of the whole are a fundamental characteristic of
holistic, systems thinking evaluation, as discussed in section 2.3.5.1

This section has discussed the use of the SSM and Process-Outcomes model in this thesis
in the context of the activities defined by the conceptual framework, and identified
problems, difficulties and experiences gained in the process. The following section
presents the strengths and weaknesses of each methodology used as well as the conceptual
framework developed to combine them, and recommends avenues for further research.

8.3 Analysis of the Conceptual Framework

This section analyses the conceptual framework developed to combine SSM and the
Process-Outcomes model, focussing on the strengths and weaknesses of each methodology
in the context of the conceptual framework, the strengths and weaknesses of the conceptual
framework as a whole, and the recommendations for possible improvements and further
research.
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8.3.1 Strengths of the Conceptual Framework

This section lists the strengths of the conceptual framework used for the construction of the
evaluation model for LBS in South Africa in this thesis.

L.

The SSM conceptual models generated a thorough contextual understanding of the
problem situation, and therefore played a critical role in determining which aspects
of the complex phenomenon should be evaluated. This helped to counter the
problem identified in section 2.1.2, namely that the determination of measurable
aspects is dependant on the prior contextual understanding of the situation.

The criteria of metric selection filtered out metrics that were not available or not
relevant, and focussed the data on the purposes of the evaluation. Thus, the
limitations of the available data and the purposes of the evaluator where taken into
account from the outset, assisting in removing any potential biases or
inconsistencies in the data.

The conceptual framework included theoretical links between SSM and the
Process-Outcomes model that acted at every stage of the model construction,
thereby facilitating meaningful and valid connections between holistic and
reductionist thinking.

The rigorous merging of the SSM conceptual models and the Process-Outcomes
model facilitated by the conceptual framework allowed for a more detailed, multi-
dimensional evaluation model to be constructed. This assisted in countering the
problem of analysis, identified in section 2.1.6, by providing a structure for the
subjective evaluation of the model from a number of perspectives.

The structure provided by the SSM conceptual models overcomes the lack of
means for the subjective, holistic analysis of metrics using the Process-Outcomes
model, as identified by the author in section 2.4.3.2.

The use of the conceptual framework retains the strengths of the Process-Outcomes
model as discussed in section 2.3.3.3, i.e. it provides the means to link measures
from all four required perspectives of the evaluation, namely social, technological,
economic and organisational, through all stages of innovation.

The structure provided by the Process-Outcomes overcomes the problems
associated with linking metrics at different stages of development, as discussed in
section 2.4.3.1.

The metrics of the Process-Outcomes model provided the means to compare the
SSM conceptual models with reality.

The subjective analysis of the evaluation model created using the conceptual
framework was fundamentally tied into the core concept of the framework, namely
the identification of transformation processes. The analysis used this central theme
of the conceptual framework to identify processes that could be improved, and thus
process improvement provided the basis for the recommendations.
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8.3.2 Weaknesses of the Conceptual Framework

This section lists the weaknesses of the conceptual framework used for the construction of
the evaluation model for LBS in South Africa in this thesis.

1. The practical application of all stages of the conceptual framework is highly labour
intensive, and therefore potentially expensive if applied in a commercial
environment.

2. One of the difficulties identified with combining qualitative and quantitative data is
the bias introduced by assigning values to qualitative data and attempting to
numerically aggregate the two types of data. In an effort to avoid this problem,
aggregation of data was specifically avoided in this thesis in favour of holistic
subjective evaluation, as advocated in section 2.2.3. However, in hindsight, the lack
of numerical scores for metrics and categories of metrics makes it difficult for
someone to understand the results of the evaluation without understanding the
whole evaluation model. This makes the evaluation model impractical for
management purposes.

3. The hierarchical approach used to construct the set of metrics drilled down through
different layers of complexity until measurable aspects were reached. This resulted
in a comprehensive set of metrics that were derived from the different perspectives
of the evaluation, namely the technological, economic, social and organisational
perspectives. Due to the complexity of the phenomena, many of the resulting
metrics were tightly related and in some cases were overlapping. An example of
this is the Universal Service metric, discussed in section A.4.2.4. This meant that in
some cases metrics were essentially repeated, even though they were derived
independently from each other.

4. The conceptual framework does not incorporate measures to assess the quality of
the evaluation. This has been identified as a problem associated with qualitative
evaluation in section 2.1.5.

This section has discussed some of the weaknesses of the conceptual framework developed
for the evaluation of LBS in South Africa. The following section uses this discussion to
suggest improvements and further research.

8.3.3 Suggested Improvements and Further Research

This section discusses potential improvements to the conceptual model, and recommends
avenues for further research.

A correction of the conceptual model has already been identified in section 8.2.3. More
specifically, it was identified that the additional metric selection criterion defined in
section 3.4.2.4 did not have any bearing on metric selection, but was a valuable tool for
linking the metrics to the SSM processes while constructing the Process-Outcomes model.
An improvement to the conceptual framework would therefore be to re-define the role of
this conceptual link.

The first weakness identified in the previous section was the lack of methods to aggregate
and combine metrics into composite indicators, which would improve the
understandability of the model, albeit at the expense of possibly introducing biases in the
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data. Thus, the author recommends that further research into ways of scoring and
combining quantitative and qualitative data, and the investigation of how these methods
may be incorporated into this model. This should be in addition to, rather than in
replacement of] the subjective and holistic analysis used in this thesis.

Another weakness identified in the previous section was the issue of overlapping and
repeating metrics. This suggests to the author that a further improvement to the framework
could be a process that identifies and combines overlapping metrics. The author believes
that this weakness could be turned to an advantage, as these overlapping metrics could
provide insight into how different systems interact with each other. In other words, the
overlapping metrics could potentially be used as theoretical pivot points, or points of
reference, that exist between the different levels of the Process-Outcomes model. These
pivot points could potentially be used to align the stages of transformation between the
different levels of the Process-Outcomes model. Thus, the author recommends further
research into ways that overlapping metrics can be turned into an advantage in terms of
structuring the evaluation model.

The final recommendation for further research relates to the approach used for the
subjective analysis. In creating a conceptual framework based on the identification of
processes between SSM and the Process-Outcomes model, the author inadvertently created
a framework for analysis that focused on process improvement as its key action for
improving a situation. Thus, the author recommends further research in to process
improvement concepts, with a view to improve the way that the evaluation model is
subjectively analysed for the purposes of recommending improvements to the evaluation
situation.

This section has suggested improvements to the conceptual model and recommended
potential avenues for further research. The following section presents the final conclusions
of this thesis.

8.4 Final Conclusions

This chapter has addressed the final research objective of this thesis, namely the analysis of
the strengths and weaknesses of the evaluation model and the conceptual framework. In
addition, these conclusions have suggested possible improvements to the conceptual
framework and recommended avenues for further research.

This thesis has migrated through many different stages, both in the theory of evaluation
developed and the practical application of the theory to the evaluation of LBS in South
Africa. At this stage, it is pertinent to revisit the operational definition of evaluation,
presented in section 1.1.1, in order to determine to what extent the definition describes the
evaluation processes carried out in this research:

Evaluation is a process consisting of a series of activities, incorporating
understanding, measurement, and assessment, and which aims to
establish the value or the contribution made and recommend
improvements.

The author maintains that this research has ratified this operational definition of
evaluation, as the evaluation in this thesis has:
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» followed a well defined process according to the conceptual
framework

o consisted of a number of activities defined by the conceptual
framework
incorporated understanding through the SSM conceptual models
incorporated measurement through metrics and Process-
Outcomes model

® incorporated assessment through the subjective and holistic
analysis of the evaluation model
established the value of LBS in the South African context
recommended improvements to LBS in South Africa

Thus, the operational definition of evaluation is fitting for the process followed in
this research.

Based on the experiences of this research, it is the author’s view that evaluation
also incorporates the selection of one or many suitable methodologies and
frameworks for the evaluation, as well as the customisation of the methodologies
to suit the evaluation situation. This notion is strengthened by the views expressed
in section 2.4, i.e. that the purpose of a methodology is to be moulded by a
particular user for a particular evaluation situation.

Section 2.1.1 argued that in the context of evaluating complex phenomena, the
concepts of reductionism and holism are entirely dependant on each other. The
experiences gained from this research supports this view, and in the author’s
opinion an evaluation cannot be properly carried out unless the evaluator has a
holistic understanding of the situation as well as a detailed knowledge of the finer
facets of the phenomenon.

In conclusion, the theory developed in this thesis proved an effective way of combining the
holistic approach of SSM and the reductionist approach of the Process-Outcomes model, in
the context of primary research objective of constructing a model for the evaluation of LBS

in South Africa. The conceptual framework has its strengths and weaknesses, and a

number of avenues have been identified for further research. The author believes that the

ideas presented in this thesis are of merit, and encourages the theory to be tested in
different evaluation situations.

Finally, the evaluation model developed using this conceptual framework satisfied the
primary objective of this research. This evaluation model provides a comprehensive
platform for the continuous evaluation of LBS in South Africa, and the author hopes that

the evaluation model and the results of the evaluation may be of some assistance to
network operators in improving LBS in South Africa.
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A METRICS FOR THE EVALUATION OF LBS
IN SOUTH AFRICA

This appendix presents the metrics generated in Chapter 6 for the Process-Outcomes
model. This appendix is of vital importance in this thesis as it serves two purposes; firstly
as an integral part of constructing the evaluation model in Chapter 6, and secondly as the
presentation of the case study data in support of the analysis of the model in Chapter 7. For
these reasons, and due to the volume of the data, it has been included as an appendix rather
than in the main body of the thesis.

The section is arranged using the same structure as the hierarchical derivation of the
metrics in Chapter 6, with the four main sections dealing with technological, social,
economic and organisational metrics respectively. Within each section, every metric is
dealt with individually in two stages; namely the description and selection of the metric,
and the metric data itself. The first stage includes an explanation of the metric and the
determination of the metric’s suitability for the evaluation model according to the selection
criteria defined in sections 3.2.4 and 3.4.2.4. These selection criteria filter out metrics that
do not have any bearing on the research objectives, or are immeasurable in terms of the
available data. The metrics are presented in the format shown in the table below:

Metric Name Unique Metric Number and Metric Name

Description Brief description of the nature and purpose of the metric.
Data type The type of data used in the metric as per the classification in Figure 2.1.
Relevant to evaluation? Evaluates metric according to the first criteria for metric selection, Ky
defined in section 3.2.4.
Available and accessible? | Evaluates metric according to the second criteria for metric selection, Ko
defined in section 3.2.4.
Interpretable and Evaluates metric according to the third criteria for metric selection, xKy
comparable? defined in section 3.2.4.
Associated with identified | Evaluates the metric according to the fourth criteria for metric Xy
process or SSM selection as developed in section 3.4.2.4, namely that the metric can
conceptual model? be associated with a process identified in the SSM conceptual models.
Does metric pass Does the metric pass all criteria? If so, then the metric is selected for - 44
selection criteria? use in the model and the data will be presented. If not then the metric
will not be evaluated for the purposes of this thesis, but may be
included in the model of evaluation if it was rejected based on missing
data.

Figure A.1 Table used for Description and Selection of Metrics

If a metric passes the selection criteria listed above and is selection for use in the
evaluation model for the purposes of this thesis, the second stage of the metric is presented.
This incorporates the discussion of the actual research case study data for the metric. To
this end, the sources of the case study data collected for the purposes of this research were
discussed in section 1.4.5.
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As discussed in section 3.2.2, a metric contains not only its own value, but also the
meaning of the data in the context of other metrics (Geisler 2000). In order to facilitate
this, the discussion of metric data in this appendix is done in conjunction with other metric
data to facilitate such comparisons. Examples of the comparative data used include:

Data from other regions, for example those discussed in section 4.1
Data examined over a period of time

Comparison of data between technologies

Comparison of data between products

Comparison of data between organisations

Discussion in conjunction with related metrics

Therefore, as per the definition of a metric as presented in section 3.2.2, each metric will
contain it’s value, it’s value comparable to other values, and the meaning and implications
of the value in the context of the purpose of the evaluation. Presenting metrics in this way,
whether they are qualitative, quantitative, objective or subjective according to the
classification in Figure 2.1, will facilitate the comparison of metrics and the analysis of
how different metrics relate to each other and affect LBS in South Africa, especially when
considered within the framework of SSM and the Process-Outcomes model.

A final note on the presentation of this appendix is that it is not always possible to present
the metrics in a logical order, so that each metric follows on from the next. This is due to
the complexity of S&T phenomena, as discussed in section 2.1.1, and the complex
interaction between all the metrics. Therefore, although this section contains some
discussion and comparison of metrics where necessary, the metrics are analysed
holistically in terms of the Process-Outcomes model and their effect on LBS in South
Africa in Chapter 7.
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