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Abstract Customers service centres have become a veritable tool for connecting with subscribers and
projecting distinctive capabilities in competition in the telecommunication industry. Consequently,
operational efficiency of these units is an essential variable in the design and adoption of cost
leadership and differentiation strategies. This study is based on data obtained from twenty-five (25)
customers service centres spread across four telecommunication service providers. Data envelopment
analysis methodological approach was utilized to estimate efficiency of these service centres, types of
scale and identify critical resources for improving performances. Results indicate an average technical
efficiency scores range of 50.5%-80.2%, suggesting substantial waste of resources and weak capacity
for pursuit of cost leadership strategy with scale efficiency scores range of 60.5%-86.4%. The study
also found that 36% of these facilities are operating under increase returns to scale (IRS) regime, 40%
(decreasing returns to scale, (DRS) and 24% under constant returns to scale regime. Furthermore,
customers service personnel were identified as critical input variable to be given pre-emptive priority
to change to enhance operations and capacity to strive for cost leadership, therefore, it is suggested
that telecommunication firms invest more resources on technology to enhance capabilities of the
service personnel for improved efficiency as well as for effective pursuit of cost leadership and
differentiation strategies.

Keyword: Cost Leadership, Differentiation, Efficiency, Customers Service, Data Envelopment
Analysis, Scale.

1 Introduction
Emerging competitive dynamics in the Nigerian telecommunication industry demand

assortment and variation of tactics that align with subscribers’ culture and shifting
sophistications of their lifestyles. It has become more evident that competing firms require
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strategic thinking and proactiveness in their operations, and tactical approach that modify
service operations in order to retain subscribers and sustain their loyalty. Strategic thinking in
operations have become essential tools for sustained competitive advantage in the industry.
On this wise, Porter’s model of competitive strategies, which combines competitive
advantage and competitive scope dimensions, is an intuitively attractive framework to guide
thinking for strengthened operations.

Cost leadership and differentiations are two of the strategies indicated in Porter’s model.
Low cost strategy requires efficient economies of scale in production or service to secure
comparatively lower prices than competitors. Differentiation is the ability to provide unique
and superior value, product quality, special features and customers service or after-sales-
service. Organisational adaptations of these strategies demand creativity in internal operations
and competitive conduct. It requires developing capability by configuring and building an
excellent network in accordance with market demand and product configuration strategy to
create successful pattern of operations [1].

Quest for competitive edge demand that firms adopt tactics that enable them to function
at higher levels of efficiency in their operations [2]. However, competitive advantage is built
on something distinctive that a firm has, and the ability to sustain competitive advantage is
key to success in the marketplace [3]. Customers service centres have become a vehicle for
connecting with subscribers and projecting distinctive capabilities in competition in the
telecommunication industry. A noticeable feature, however, is that effective management of
these centres has become complex and challenging as a result of varieties of services
demanded by customers, advances in information communication technology, cultural
sensitivity of customers and activities of customers advocates. Customers retention,
satisfaction and loyalty are thought to be enhanced by support system offered by customers
service centres [4]. Thus, customers service centres play vital role in ensuring service
providers competitiveness and success through building long term relationship with
customers, the provision of information and resolving problems.

People, knowledge and talent are germane in customers service centres operations. It is of
benefit that the operations manager maintains a balance of people, process and technology for
effective results. The argument is that excellent customers service orientation and customers
centred culture create competitive advantage [5]. Efficiency of customers service is
advantageous to service providers because of resource savings and enhanced capacity to
extend demand-responsive services to more customers. Therefore, operations of customers
service centres, potentially, have implications for both cost leadership and differentiation
strategies. Cost leadership demand cost savings, waste reduction, elimination and avoidance
of redundancy in business processes, and these are the central theme in efficiency [6].
Operational efficiency is germane in the face of strong competition, turbulent and unstable
market that stems from prompt technological development [7]. Internal structure and
processes need to focus on maximally achieving objective while offering quality in value
addition to shape competitive orientation: enhance lower service costs and differentiation of
firm’s offerings in terms of uniqueness and superior value.

The focus of the present research is to estimate the operational efficiency of customers
service centre of four telecommunications firms located in the same geographical
environments as well as identify critical resources for improving performances of these
service centres. The current effort is intuitively useful given the existing competition,
‘liability of obsolescence’ and difficulty service organization encounter in improving
operations effectively while securing substantial cost savings without compromising quality
[7,8]. Empirical evidences of the performance of these customer service centres will add to
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the literature and guide management in choice of critical resources for securing the edge in
competition and increasing in profit. A framework grounded in prudential principles of
increased productivity and efficiency is required to increase organizational performance and
compete in a turbulent and technologically active business environment.

2 Service production in the customers service support system
2.1 Customer service support system

A customer’s service support system could be defined as comprising all organisational
resources that are devoted to producing customers care actions. The customers service centre
provides an organised environment for providing customers care services. And, customers
care services is defined as any effort, whether in personal care or through intersectoral
initiatives that are focused primarily on promoting, restoring or maintaining customers service
or product experience. Therefore, customers service support system can be described as a
production entity consisting of components or subdivisions oriented towards improvement of
customers satisfaction or service experience. On this level, the customers service centre and
services are considered as parts of the input domain in the customers services support system.

2.2 Service production process

The implication of the foregoing is the need to define the boundary of the customers support
system as a production entity. Therefore, within the purview of production theory, resources
within the boundaries are customers care resources which constitute the systems inputs used
to provide care services in order to improve customers experience. Customers care or support
actions of the system produces outputs which are expected to produce a change in customers
experience and satisfaction. Azeem et al. argued that to achieve long-term success in an
environment characterised by intense competition, organisation need to prioritise accelerating
the organisational capabilities driven by "knowledge and innovation™ in order to maintain
competitive advantage [9]. Hayes, asserted that when firms focuses on the needs of its clients,
and connect with them those clients are more likely to be pleased with the service they get
and more likely to recommend to other potential clients [10]. Therefore, a customer’s service
orientation establishes both the perception and the reality of greater value in the market with
regard to the goods and services offered.

Microeconomic theory of production provides the framework for our evaluation of local
efficiency of customers care facilities where resources utilized in the production process are
transformed or converted into desirable outputs [11]. According to Banjoko, production is
primarily concerned with the transformation or conversion of inputs into finished goods and
services [12]. However, in broad operations management sense, production process may take
a variety of forms: manufacturing, services, transportation and supply [13]. Resources inputs
and outputs are flows [14], that is, a certain amount of inputs used overtime to generate
varying output quantities.

2.3 Cost leadership and differentiation strategy

Porter’s 1980s extant literary work on generic strategy framework enjoy wide applications
probably due to its link with the firm’s performance and overlap with other typologies [7].
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The framework identified generic strategies adaptable by firm to compete as cost leadership,
differentiation and focused strategy. Cost leadership involves seeking competitive advantage
through cost minimization, operation is made more economical and costs are kept low to gain
dominance in competition by offering lower prices to consumers [15]. Cost leadership
approach is of much prominence in price sensitive economies more common in transition
economies [16]. Differentiation strategy seeks competitive leadership through unique
products or services, inputs and superior human resource activities which culminates in
customers loyalty and willingness to pay for value. Differentiation of products or services
expresses the creativity within the enterprise and capacity to offer unique, sometimes, difficult
to imitate products or services [17] The firm is able to leverage of her uniqueness for
competitive advantage.

2.4 Data envelopment analysis

Data envelopment analysis has emerged as one of the most popular approaches for
performance measurement in service organisations with significant applications in both profit
and non-profit making in contemporary public and private organisations [18]. It has been
applied with credible results in different domains since its emergence: health [19-21]
education, financial institutions [22-24], Insurance [25], energy efficiency [26], suppliers’
selection [27] military units, hotels, courts, telecommunication sectors among others [28]. The
appeal of this methodological approach to efficiency measure derives from its ability to
handle multi-inputs and multi output situations by reducing these to the single ‘virtual’ input
and single ‘virtual’ output irrespective of differences in measurement units and the
requirement for standardization [29]. It has remained a veritable tool for estimating multi-
product technology functions and to assess the managerial performance of selected decision-
making units that utilizes multiple resources in turning out multiple products [30].

The approach estimates production frontiers and efficiency measurement using linear
programming techniques rather than regression [31]. It constructs a piece-wise linear
production frontier based on observed best practice. Charnes et al. proposed a model that
assumes constant returns to scale (CRS) to derive global technical efficiency of the units in
relations to others. This can be decomposed into pure technical efficiency and scale efficiency
[30]. However, the model’s assumption is considered rather restrictive because it is unlikely
that constant returns to scale will apply globally [32]. Banker, et al modified the original DEA
model for technologies exhibiting variable returns to scale at different points on the
production frontier [33]. Thus, Banker et al.’s model measures pure technical with scale
efficiency being the ratio of the output of Charnes et al.’s model and Banker et al. [34].

Data envelopment analysis (DEA), typically, establishes a best practice group and
quantifies the amount of potential improvement possible for each inefficient unit, that is, DEA
indicates the level of resources savings and/or services improvements possible for each
inefficient unit. It circumvents the problem of specifying the explicit form of the production
function [35, 36]. Instead, the best practice function is built empirically from observed inputs
and outputs [37]. The comparability of the performance of among decision making units in
data envelopment analysis facilitates forming a cone on peers. Peers are the firms or decision-
making units that are on the frontier or the best performing practice frontier. These firms are
used as the reference of comparisons for inefficiently performing firms.
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3 Materials and methods

The study utilized a cross sectional research design to collect data for estimating relative
efficiency of the customers service centres. Data were collected from 25 customers service
centres spread across four main telecommunications service providers in Lagos, Nigeria.
Besides ownership, management styles and practices which display variations, range of
services offered, service environment and social and economic characteristics of customers in
these centres are similar. The choice of Lagos is justified on the premise on active
subscribers, presence of major networks customer service centres and active competition
between these firms in the market domain.

Three input resources and output, for which complete data were obtained, were utilized in
the Data envelopment analysis model. Inputs to the model include the number of the human
elements or personnel in the service delivery in each service centre (this was not classified
into categories: managerial, technical or clerical staff). Operations in the customers service
centre are dependent on a mix of personnel who are emotionally intelligent to preserve the
reputation and image of their organisations while handling the array of unexpected and
divergent behaviours of the clients. Therefore, investments in trainings of these personnel
were included as an input variable in the model; and expenditures on technology deployed in
the service centre. Furthermore, to preserve homogeneity, a main requirement in data
envelopment methodology, the model is limited to similar services provided in these
customers service centres across the telecommunication providers. The model’s output
variables consist of numbers of clients, cases resolved at the centre, and innovations in service
orientations at the centre. The model was utilized for the computation of the technical and
scale efficiency of these facilities and nature of scale efficiency. Further analysis sought to
identify resources that can be considered critical in improving performances of these service
centers.

The study utilized both Charnes et al (constant returns to scale) model [30] and Banker,
Charnes and Cooper (BCC) [33] or variable returns to scale model to assess efficiency of
these service centres.

In the dual form, the models are of the form below:
(Objective function) Min 60Xo
st

N
Z YA >Yyo, j=1,2,...m,(Output Constraint) 1)
n=1

N
00 Xoj> ZXnan, i =1,..., N, (Input Consttraint)

n=1

D <1 (Scale Constraint)
=1

M>0,n=1,...,N, (Non-negativity Constraint)

The variable returns to scale frontier [33]; (the BCC Model) is obtained by substituting the

n
scale constraint of the linear program ijzl in model ().
=1
The study is also interested in the sensitivity of customers service centre’s efficiency
status to changes in individual input values. This is to guide managerial actions that will not
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jeopardize specific operation. Therefore, using Chen and Zhu’s approach, model (2) is applied
to examine the sensitivity of the efficiency status of individual centre to changes in inputs
[38].

Min Zx
s.t.

25

Z AiXyj < ZiXyo
J=1
j#0

YERIANX <X, %k (2)
j #0

25
z Ajyrj = Yro

=1

j#0

25

z Ai=1 — VRS Constraints
=1

j#0
A >0V;=1,2,.,25 Non Negativity Constraint

Consequently, we are able to identify the system’s inputs that are critical measures of
performance.

4 Results and discussions

The following section presents the summary statistics of efficiency estimates of the customers
service centres across the telecommunications providers. The average of the technical and
pure technical efficiency estimates are presented with the scale efficiency estimates against
service providers in Table 1.

Table 1 Average efficiency of customers service centres by Telecommunication service providers

Variables M G A N

Technical .699 .620 .802 .505
Pure Technical .802 .854 .908 811
Scale .864 723 .864 .605

NB: M. G, A, N (The identity of these firms which are veiled in this study can be obtained from the author)

Technical efficiency, which indicates customers service centers’ success in producing
maximum output from a set of inputs or the overall efficiency of these facilities for each of
the telecommunications providers show under-performance across the four service providers.
The result compares with an earlier study by Ibidunni et al. [39]. On the average, the technical
efficiency scores ranged from 50.5%-80.2%. This suggests substantial waste of resources with
the average wastage in resources reaching almost half of the current resources been utilized
49.5% by N. The best performing service providers, in term of the customers service centres
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network, indicate an average resource loss of 19.8%. The result, however, is consistent with
what exist in an earlier study [40]. These resources wastages are substantial enough to,
potentially, constrain capacities for service expansion with the inefficiency been passed over
to subscribers.

In theory, the technical efficiency model or constant returns to scale assume all the
customers service centres are operating at optimal scale; and a production process in which
the optimal mix of inputs and outputs is independent of the scale of operations however, it is
more unlikely this holds for all the facilities. Therefore, technical efficiency scores derived
from the CRS model were decomposed into components: scale inefficiency and pure technical
efficiency. The pure technical efficiency (PTE) or variable returns to scale which assumes the
performance of each customers service centres being dependent on their scale of operations is
indicated.

Technical, Pure Technical and Scale Efficiency of Customers
Service Centres.

1.2

0.8
0.6
0.4

0.2

M1M3M4AM7 G1 G2 G3 G4 G5 A1 A2 A3 A4 A5 A6 A7 A8 A9 N1 N2 N3 N4 N5 N6 N7

W Pure Tech Ttechnical Scale eff.

Fig. 1 Efficiencies

Figure 1 shows the PTE and SE average scores for all the customers service centres. In
general, these facilities were more ‘pure technically efficient’ than ‘scale efficient’. The Scale
efficiency measures organizational success in choosing an optimal set of inputs with a given
set of input-output prices or costs. The nature of the pure technical efficiency could be due to
high level of concentration of the service centres and the lack of competition since subscribers
that are locked-in with a provider would have to use their customers service centre. It is
suggested that market power and concentration would lead to inefficiency because on the
absence on incentives to minimize wastages [41]. The variation in efficiency with respect to
the scale of operations, which is related to economies of scale, gives an average of scale
efficiency scores range between 60.5%-86.4%.

A beak down of the overall pattern of scale efficiency of these customers service centres
(Fig 2) indicate that about 36% of these facilities are operating under increase returns to scale
(IRS) regime, 40% with decreasing returns to scale (DRS) and 24% with constant returns to
scale (CRS). Comparatively, in the line of earlier studies [40, 42] the market leaders,
providers M and G have more of their facilities under the decreasing returns to scale regime.
However, we may plausibly infer possible reasons for the scale efficiency scores of the A and
N to their relatively lower coverage, small average asset size and their relatively ‘troubled’
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history. This relates to Maharazu, et al study that hinged the poor performance on indicators
such as call drop rate, call set success rate and channel congestion. The service centres
operating under constant returns to scale had no scale inefficiency; and, in all, 76% of the
customers service centres are not operating under the most productive scale size.

v I
» I
-
v
0 2 4 6 8 10

W IRS mDRS mCRS

Fig. 2 Scale type by Telecomm providers

These have consequences both for competition and cost burden subscribers may have to bear.
Perhaps, the nature of economies of scale provides insight to the competitive tactics and
conduct in the telecommunication sub sector.

4.1 ldentifications of critical resources

It is reasonable that management or decision makers in these customers service centres be
interested in sensitivity of each centre’s efficiency status to changes in individual input
values, this information is useful to inform managerial actions that will not jeopardise specific
centre’s operations. Further analysis identifies resources in each centres that management
need to maintain the best practice for the efficient care centre and best practice for the
inefficient ones. Resources whose changes in value affect performance are considered critical.
Results in Table 2 indicate 8 or 32% of the customers service centres spread across the
telecommunications providers indicates ‘infeasible’ for the three inputs suggesting that the
magnitude of these inputs have nothing to do with their efficiency status. These inputs cannot
be considered as critical to their efficiency status of these centres because changes in these
inputs do not change their efficiency classification. This result suggests that some measures
must be considered in groups for these sets of service centres.

70.5% of the service centre show that inefficiency exists in personnel input; and Personnel is
considered as critical measures for these facilities because their efficiency status can be
improved if this input is given pre-emptive priority to change. It will be required to decrease
personnel input in these facilities in order to reach the performance frontier.
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Table 2 Critical measures of customers service centre's performance

Centres  Personnel Training Techin Crit Measure Centres  Personnel Training Techin m(e:zirsltre
M1 Infeasible  Infeasible Infeasible A5 1.30872 Infeasible 1.67403 Techin
M3 0.53132 0.06141 0.02135  Personnel A6 0.23406 0.11294 0.5932 Techin
M4 0.59043 0.04183 0.32198 Personnel A7 2.49322 Infeasible Infeasible Personnel
M7 Infeasible Infeasible Infeasible A8 0.94723 0.22237 0.5315 Personnel
Gl 0.68813 0.025 0.0125 Personnel A9 0.54874 0.03634 0.27233 Personnel
G2 Infeasible  Infeasible 1.90492 Techin N1 Infeasible  Infeasible 5.31972 Techin
G3 Infeasible Infeasible Infeasible N2 0.41385 0.06 0.02708 Personnel
G4 0.45287 0.11465 0.09709 Personnel N3 1.75491 Infeasible Infeasible Personnel
G5 1.10056 Infeasible  Infeasible  Personnel N4 0.83333 0.24542 0.70833 Personnel
Al Infeasible  Infeasible Infeasible N5 0.40742 0.42857 0.25 Training
A2 Infeasible  Infeasible  Infeasible N6 Infeasible  Infeasible  Infeasible
A3 Infeasible  Infeasible  Infeasible N7 0.88068 0.44651 0.66568 Personnel
A4 Infeasible  Infeasible Infeasible

The critical nature of personnel input is, however, expected because customers service
revolves around frontline personnel-customers interactions; expectations are created and
interpreted [43] However, four of the service centre have technology investments as a critical
measure of their performance (G2, N1, A5, A6) while only one service centre (N5) indicate
that inefficiency exist in training investments. Expectedly, inefficiency in the trainings will
indicate customers service personnel low ability in performing service related duties, which
potentially jeopardize the purpose of the centre, image and reputations of the firm [44].
Deficiency in technology and trainings will negatively impact on organizational environment
and contextual variables that sustain work behaviour for effective customers service

5 Managerial implications

The telecommunications industry remains a growth industry; however, it is faced with several
operational challenges which impede efficient operations in developing countries. Some of
these challenges are regulatory and institutional; however, competition and profit motives
demand that firms in the industry orient their operations to efficient and prudential principles
of resource management. The scale inefficiency patterns suggest the need for managerial
action in terms of planning and examination of managerial failures. One plausible managerial
action is to downsize service centres exhibiting decreasing returns to scale in order to shift
resources towards those facilities under increasing returns to scale in order to yield efficiency
gains in operation. The result will be enormous industry resource savings that could be
employed profitably in the industry to expand facilities or deployed to strengthen the market
position of the telecommunication provider.

Analysis of operations of the customers service centres decomposed their efficiencies to pure
technical and scale efficiency: the generally low efficiency scores are related to input wastage.
The scale efficiency in two or three of the firms been lower than pure technical efficiency
(PTE) suggesting existing inefficiencies are related to scale. Comparatively, firm‘A’
customer’s service centres over-performed other firms in terms of pure technical (PTE) and
technical efficiency (SE) and only at par with one of the firm in scale efficiency scores. A
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policy implication that the firm’s customers service centres’ managerial approach can be
benchmarked by others to improve and enhance the industry performance, and hedge against
passing the costs of providers inefficiency on subscribers.

Further analysis identifies resources in each centres that management need to maintain
the best practice for the efficient as well as for the inefficient centres. These resources are
critical to improving performance of the service centres and management can integrate this
information to modify their approaches and competitive orientations. In line of expectations,
personnel are indicated as a critical resource useful to inform managerial actions in 50% of
the service centres. This has implication for policy to improve efficiency and guide strategic
thinking and proactiveness in operational approach in pursuit of specific competitive
orientation that are consistent with the corporate mission. Further, telecommunication
providers will need to invest more resources on technology to enhance the capabilities of the
service centres’ personnel. This has potential to enhance efficiency and prudential operations
of the service centres; efforts need to be directed on improving the technical efficiency and
scale efficiency. Managerial side of these will have to emphasise on how scale efficiency can
be improved.

6 Conclusions and suggestions for further studies

This study provides insight on the use of DEA as a tool to analyse organization’s operational
efficiency and identify critical operations inputs for securing improved performance. The
thrust is to aid managerial decisions and secure comparatively better internal efficiency to
enhance positions in pursuit of an effective strategic approach to operations. Information
obtained from the study can guide to identify the weak areas in operations, the effect of size
on their scale of operations and input variable to be given pre-emptive priority to change to
enhance operations and capacity to strive for cost leadership in sphere of operation.

Future studies may focus of utilizing more range of inputs and output variables, and service
facilities to enhance generalizability. The usefulness of the current study potentially holds out
hope of application of the approach to other industries to improve units and organizational
performance, and provide insights to competitive behaviours or modifications of competitive
tactics.
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