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Abstract

The customer perception plays an important role in an electricity industry growth and customer value
generation. Until the present time, the electricity industry has been widely studied in the field of industrial
policy/planning, but not in-depth of creating value associated with the electricity utility industry. This
paper shows that customer value generation has drivers, which could be different according to each
stakeholder within electricity industry, affecting its growth. Each stakeholder has different interests that
affect decision-making process and the customer value perception in long term, which impact on
profitability. In order to illustrate how to identify and modeling key performance drivers to evaluate
creating value in the electricity utility industry, this study used simulation with the system dynamics
methodology. Through simulation scenarios, this study show that, the high customer value perception
allow to align the electricity utilities industry to create more value. This is illustrated whit the case of
some electricity utilities engaged in the generation and distribution in the Colombian electricity market of
photovoltaic. The results show a new point of view that contributes to marketers and engineers in analysis
of the relationship between the stakeholders and electricity firms.
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1. Introduction

Recently, renewable energy market has shown significant growth that has contributed in competitiveness of the
Latin American countries (Castaneda et al., 2017a; Gémez et al., 2017; Herrera et al., 2017a; Mastropietro et al.,
2014). The rapid growth of the renewable energy market has provoked serious challenges because of: the significant
financial resources that are required, highlighting the need for marketing of the utility industry in the electricity
sector (Paladino and Pandit, 2012). Considering that now customers are best informed and more demanding, it is a
priority to give more value and consider the stakeholders when determining which improvements are needed
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(Kumar and Reinartz, 2016). The value that utility industry delivers to stakeholders is opportunity to build a
different point of view of products offer for sale.

Given that the customer perception contributes to industry and commercial development (Kotler, 2017; Paladino and
Pandit, 2012), the role of value perception influence on customers image, which affect demand changes and
financial resources used by the electricity utility industry. Thus, the value generation of electricity utility industry
influences on citizens’ perception and allows appropriating technologies innovation related with non-conventional
renewable energy (Herrera et al., 2017b), such as solar power.

One of the fastest growing products for the electricity industry is rooftop solar panel of greater use in the residential
sector. In the case of Colombia, the potential of solar energy is very high, solar radiation to reach a daily average of
4.5 KWh/m?*, which exceed the world average daily of 3.9 kWh/m* (UPME and BID, 2015). Although solar power
have great potential in the household sector as well as positive impacts on emission reduction (Cardenas et al., 2017,
2016), Colombia has not developed residential market sufficiently, which not allow rapid response to the challenges
of household market. In response to this concern, there is interested in understanding the effects of value generation
on customer image of utility industry.

The concept of value has been extensively studied in the marketing literature but few studies related to the value
generation of electricity utility industry (Salem Khalifa, 2004). This paper attempts to present a framework about
this topic, in order to understand the importance of customer value in the electricity utilities industry. The proposed
simulation model is supported by system dynamics methodology. To understand the dynamic effects of customer
value generation, the model represents citizen satisfaction and its effects on financial resources employed by utility
industry in Colombia. In this case, the perception of customers is intangible resource that affect utility industry
performance and competitiveness (Bianchi et al., 2015; Cosenz, 2017). Thus, this paper provides a model-based
framework for analyzing intangible resources and offers guidance for designing alternative marketing policy
formulations.

The research simulates the dynamic of value generation as from future scenarios generated by different marketing
policies. This paper is organized into five sections including this introduction. An overview of the customer value in
utility industry is discusses in section 2. Section 3 describes simulation model as from the system dynamics
methodology. This section considers the validation model and assumptions data in the case of study for SMEs in
photovoltaic industry of Colombia. Section 4 discusses the obtained results of simulation. Finally, the conclusions
are presented.

2. Understanding the customer value in utility industry

Given the considerable disruption now happening in electricity market, utilities need to be transitioning their
business modes (Tayal, 2017). The customer value is a fundamental component the businesses model, which
comprises how firms create, communicate and deliver value to support customers collaboration (Ulaga, 2001;
Wouters and Kirchberger, 2015). It is a key factor when seeking ways to differentiate from competitors and gain
competitive advantage (Kerdnen and Jalkala, 2014; Woodruff, 1997). This involves a suitable relationship between
customer and company through product and price.

Understanding the customer value involves assessing the utility of service based on customer’s perception, namely
what is received and what is given (Leroi-Werelds et al., 2014; Oh and Kim, 2017). This comprises a decisive point
to reach the goals of the utility industry. When the customer feels satisfied there are more possibilities to come back
and buy again. The customer value also involves the emotional bond established between a customer and a producer
after the customer has used a product or service, therefore, customer value propositions are created to reflect the
customer value perceptions (Rintaméki and Kirves, 2017). Such a resulting emotional bond leads the customer to
buy repeatedly or, better yet, exclusively from that supplier, to recommend that supplier to friends and family.

The creation of customer value comprises process where customers evaluate the benefits received and the sacrifices
given form using a product/service. Early marketing studies focused on product quality as the primary “get”
component and product as the main “give” component (Xu et al., 2015). When a consumer uses a product or service,
it knows that has to pay something to receive what needs; in this point is when value becomes relevant in order to
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satisfy a need causing a very good impression, because the customer evaluates the benefits according to his
experiences.

In the B2B context, customer value is typically defined as a trade-off between benefits and costs involved in an
exchange (Kerdnen and Jalkala, 2014; Ulaga, 2001). The companies also evaluate the benefits that receive when buy
a product or service and the price to pay for satisfy their requirements. In that case, there is a strong relationship
between price and value of the product according to the characteristics of utility industry. Thus, a low price is seen
as the dominant factor permitting consumers from purchasing energy of clean technologies.

2.1 Customer value: a multidimensional structure

In order to comprise the customer value concept, it is essential to study it as a multidimensional concept, taking into
account its complexity that has a relationship with different marketing concepts such as perception, image,
satisfaction, customer service and quality (Oh and Kim, 2017). In this sense, the customer value analysis is equal to
difference between market-perceived quality and market-perceived price (Leroi-Werelds et al., 2014).

In the marketing literature highlights two approaches to the creation of customer value (Leroi-Werelds et al., 2014).
The first develops during the first years of research with a one-dimensional view, while the second is develops
recently with a multidimensional view. According to the one-dimensional view, customer value is measured through
a single overall concept that evaluates the consumer’s perception of value. The second approach seeks to evaluate a
trade-off between perceived quality and sacrifice. This last approach is highlight by capture the complexity of
consumers’ value perceptions, such as different perceptions, point of view and ways to evaluate products and
services (Leroi-Werelds et al., 2014). The behavior of consumer is complex to study because of their feelings and
thoughts; therefore, its perceptions have to be analyzed as from a multidimensional level.

The dynamic of customer value is related with four components: results, process quality, price, and customer access
cost (McMurrian and Matulich, 2016). These components allow calculating the customer value in the utility
industry. This proposal gives some elements in order to measure the customer value as follows:

_R+PQ
CPr+cC

where,

CV: Customer value,

R: Results produced for the customer,
PQ: Process Quality,

Pr: Price to the customer,

C: Costs of acquiring the product.

Another important characteristic of customer value is that its benefit/sacrifice components vary with new
consumption contexts (Ulaga, 2001; Xu et al., 2015). Thus, there are various benefits/sacrifices beyond product
quality/price from using a product, which should be identified. In this sense, the paper addresses the concept of
value as a multidimensional approach with two main components, benefits and sacrifice, taking into account that it
is a complex construct related to other important concepts as image, customer service, identity and satisfaction.

All these concepts have a different relationship with each stakeholder and customer value is the responsible to
improve their perception. Customer value takes the perspective of an organization’s customers, considering what
want and believe that they get form buying and using a seller’s product. Others studies also consider that a company
has social responsibilities that go beyond shareholder value creation to encompass other stakeholders such as
employees, consumers, and society at large (Salem Khalifa, 2004). This situation is an opportunity for the electricity
utility industry. In general, it is crucial for the companies to understand the importance of creating value their
stakeholders. Clearly, the current businesses model is aimed creating value. The purpose of a sustainable business is,
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first, to create value for customers and, second, to extract some of that customer value in the form of profit, thereby
creating value for the firm (Kumar and Reinartz, 2016).

1.2 Measuring Customer Value

This process of creating value involves some drivers that determine the nature of the relationship between the firm
and the customer, which help to estimate the level of profitability and the lifetime of each customer value (Kumar
and Reinartz, 2016). As a result, the firm has to determine the drivers; these drivers impact the overall perceptions of
the stakeholders. The value drivers could classify into two types: exchange characteristics and customer
heterogeneity (Kumar and Reinartz, 2016). Exchange characteristics encompass the set of variables that define and
describe relationship activities in the broadest sense. Customer heterogeneity refers to the demographic and
psychographic indicators that help a firm in segmenting customers and managing customer—firm relationships. This
point of view analyze the customer as an individual who has a specific personality, likes, interests and belongs to a
specific segment. Additionally, it is useful to differentiate three levels of customer value: (1) the expected level; (2)
the desired level; and (3) the unanticipated level (Butz et al., 2001). These levels allow studying the customer
perception from several scenarios depending on the state of the purchase.

Customer value is an element that should be more studied in the marketing literature and applied to different areas,
in order to improve the relationships among the stakeholders in the firms. The marketing return on investment
should be measured in terms of an expected change in the value of the customer that occurs as from marketing
strategies intervention (Braun et al., 2015).

Customer value measures not just a customers’ satisfaction with every aspect of a product or service, i.e. the
measure of “quality”, but measures this satisfaction relative to the price paid (Daniels, 2000). This is a measure of
perceived value related with creating value of the utility industry. To measure customer value is priority to identify
the needs of customer, what is the most important form them when use a product/service and in this way the
organization can improve their process. Figure 1 presents the process to determine the customer value that could be
used in the utility industry (Kerdnen and Jalkala, 2014). The three strategies emphasize different ways of
coordinating and managing organizational units that are responsible for customer value assessment at different
phases of the process: emergent value sales; life-cycle value management; and dedicated value specialist strategies.
This process provides tools to identify strategies that could help to continue with the evaluation process of customer
value.

Three strategies for customer value assessment

Responsible organizational unit:

Sales s Soles. ouies : mesessseses Sales _______
Emergent value Value potential : Baseline ' Long term value
sales strategy identification assessment realization
Sales Delivery / Service Sales
Life-cycle value Vl?jlue ‘;.)ﬁoter"nrlal Baseline assessment Long.t‘grm_value
management identification realization
strategy Data management Data management Data management

Dedicated value
specialist strategy

Value specialist

Value specialist

Value specialist

Value potential
identification

Baseline assessment

Long.term value
realization

Systematic data management

Prior to delivery

Value specialist

Value specialist

Figure 1. Customer value determination process

Sources: Own elaboration based on (Kerdnen and Jalkala, 2014)
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The management literature on value is clustered generally around three categories of value: financial economists
advocate shareholder value, marketers advance customer value, and stakeholder theorists promote stakeholder value
(Salem Khalifa, 2004). If companies apply these categories to implement new tactics is possible to have a better
understanding of the consumer needs.

Consequently, a simulation process may guide the new product development and service offerings to facilitate
customer value creation (Herrera-Ramirez et al., 2017; Zhang et al., 2016). The simulation could help in the process
of prediction and prospective becoming a tool to improve the perceptions and probably other aspects related to
customer satisfaction.

3. Simulation model

The behavioral patterns of customers generated by the dynamic of the Latin-American electricity market required a
systematic analysis. Particularly, system dynamics is a methodology of simulation based on feedback structures
analysis and time-delays, which define the behavior of a complex social system (Ford, 1997; Qudrat-Ullah, 2016;
Sterman, 2000). Scenarios based on simulated results can provide guidelines for policy planning and management of
complex and dynamic system (Bala et al., 2017). In essence the system dynamics methodology model and simulate
the market structure to design management strategies. The simulation model structure is based on the relationships
among the variables and represented by stock-and-flow diagram, as shown in Figure 2. The stock and flow diagram
is composed by a system of differential equations, which is solved through a simulation structure.

Cycle Cycle ‘_-\
Cycle time I time D Implemented :
time 5 rooftop solar Time to
panel implement
houschold

Supplier PV industry Developers PV installed

X 2 o capacity
capacity Start Apacy CApRcIY ompletion g Loss

Finish

Order
rate rate

rate \
|
i Perceived
Time Productivity Depreciation Q%’ customer value
adjustment § I ‘\ Productivity Chfarl_g,c in
Adjustment / Capacity Adjusment D perceived value
supplier used industry Capacity | . ‘_\ \
wsed D /} Adjustment
Others

\___,// \_/ -y developers  Time
Time \._,/ adjustment | SOUrCEs Brand identity

ratio

adjustment 1 —_—
i e 4
Margin

Effect of Electricity Teserve
price on price
supplychain -g—____—

Growth
rate

Citizen
satisfaction
Effcc{ of Change in
price on customer
demand  —__ _yp-  satisfaction

Figure 2. Stock-and-flow diagram to assess the perceived customer value in the electricity industry

The main equations that oriented the decision-making along the supply chain are given by synchronization and
coordination of response time of supply chain capacity. The response capacity of each actor is determined by the
adjustment between current capacities and desired (Becerra et al., 2016). The stock and flow diagram shows how the
installed capacity of solar industry is related with implementation of rooftop solar panel in household. Regarding,
the behavior over time of perceived customer value, which allows understand effects on citizen satisfaction is
calculated as follows.
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PV Installed Capacity
Implemented rooftop solar panel =

Time to implement household

To simulate the mid- to long- term effects of response time a simulation time horizon of 20 years was considered.
Also, the proposed supply chain structure as well as behavior was validated with traditional statistics methods used
by community of system dynamics (Qudrat-Ullah and Seong, 2010; Sterman, 1984). Others assumptions in the
simulation was considered below:

e An average PV system lifetime of 25 years is assumed in the model (Radomes and Arango, 2015).
e It is determined the growth rate of demand in a value of 3% per year (Morcillo et al., 2017).
e This paper assumed the forecast of peak demand in Colombia (UPME, 2016).

4. Results

In this section, the results of simulation model for different scenarios are presented. The scenarios are design to
analyze the changes in value of brand identity and its effects on perceived customer value. Also, the results present
the amount of customer satisfied for each scenario proposed. Table 1 exhibits the scenarios that were simulated with
model previously mentioned. The scenarios are the combination of two behaviors analyze about the perception of
customers on brand identity. Note that the value of 4 and 5 % are arbitrary and they only indicate balances or
imbalances in the perceived customer value.

Table 1. Proposed simulation scenarios
Value of brand Description
identity (%)

This scenario assume an increase of
4% for each period due to
investment in marketing strategies

Scenario 1 4

This scenario assume an decrease of
) 2% because of the lack of
development in solar industry

Scenario 2

Due to the favorable conditions that have Colombia, the photovoltaic power is an alternative for the expansion of
energy matrix. Figure 3 shows the behavior of the perceived customer value for the two scenarios. These results
show how an increase in the brand identity through investment has a positive impact on the perceived customer
value, while that the lack development and financial resources affect the customer value.
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Figure 3. Simulation results of the perceived customer value
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Considering the proposed scenarios, Figure 4 presented the amount of customer satisfied. As it is mentioned in the
analysis of the results of the perceived customer value, the scenario 1 exhibits an increase due to the causes
prviously mentioned.
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Figure 4. Dynamic of behavior of the customer satisfaction

5. Conclusions

This paper developed a simulation model that establishes the dynamic impact of the structure related with the
perceived customer value for the utility industry. It is presented a framework for analysis of the solar industry that
incorporates the effects of the perceived customer value on the customer.

Although this paper not presents the effects of customer value on solar supply chain, the simulation model could be
supported this analysis. Also, a similar strategy could be used to analyse others marketing policies, using the
simulation approach proposed here.

Acknowledgements

The authors thank the Department of Marketing Engineering of the Universidad Piloto de Colombia for providing
financial support to this research. The authors would like to thank the respected reviews for their valuable comments
and time

References

Bala, B.K., Arshad, F.M., Noh, K.M., 2017. System Dynamics: Modelling and Simulation, Springer.
doi:10.1007/SpringerReference_7284

Becerra, M., Gonzélez, E.C., Herrera, M.M., Romero, O.R., 2016. Collaborative Planning Capacities in Distribution
Centers, in: Zhang, L., Song, X., Wu, Y. (Eds.), Theory, Methodology, Tools and Applications for Modeling
and Simulation of Complex Systems. Springer Singapore, Singapore, pp. 622-632. doi:10.1007/978-981-10-
2663-8_64

Bianchi, C., Cosenz, F., Marinkovié¢, M., 2015. Designing dynamic performance management systems to foster
SME competitiveness according to a sustainable development perspective: empirical evidences from a case-
study. Int. J. Bus. Perform. Manag. 16, 84—108. doi:10.1504/IJBPM.2015.066042

Braun, M., Schweidel, D.A., Stein, E., 2015. Transaction Attributes and Customer Valuation. J. Mark. Res. 52, 848—
864. doi:10.1509/jmr.13.0377

Butz, H.E., Goodstein, L.D., Edsel, F., 2001. Gaining the Strategic Advantage. 1197 321-337.

Cardenas, L., Zapata, M., Franco, C.J., Dyner, 1., 2017. Assessing the combined effect of the diffusion of solar
rooftop generation, energy conservation and efficient appliances in households. J. Clean. Prod. 162, 491-503.
doi:10.1016/j.jclepro.2017.06.068

© IEOM Society International 670



Proceedings of the International Conference on Industrial Engineering and Operations Management
Paris, France, July 26-27, 2018

Cardenas, L.M., Franco, C.J., Dyner, 1., 2016. Assessing emissions-mitigation energy policy under integrated supply
and demand analysis: The Colombian case. J. Clean. Prod. 112, 3759-3773. doi:10.1016/j.jclepro.2015.08.089

Castaneda, M., Franco, C.J., Dyner, 1., 2017a. Evaluating the effect of technology transformation on the electricity
utility industry. Renew. Sustain. Energy Rev. 80, 341-351. doi:10.1016/j.rser.2017.05.179

Castaneda, M., Jimenez, M., Zapata, S., Franco, C.J., Dyner, 1., 2017b. Myths and facts of the utility death spiral.
Energy Policy 110, 105-116. doi:10.1016/j.enpol.2017.07.063

Cosenz, F., 2017. Supporting start-up business model design through system dynamics modelling. Manag. Decis.
55, 57-80.

Daniels, S., 2000. Customer Value Management. Work Study 49, 66—70. doi:10.1177/2394964317706879

Ford, A., 1997. System Dynamics and the Electric Power Industry. Syst. Dyn. Rev. 13, 57-85.
doi:10.1002/(SICI)1099-1727(199721)13:1<57::AID-SDR117>3.0.CO;2-B

Go6mez, C.R., Arango-Aramburo, S., Larsen, E.R., 2017. Construction of a Chilean energy matrix portraying energy
source substitution: A system dynamics approach. J. Clean. Prod. 162, 903-913.
doi:10.1016/j.jclepro.2017.06.111

Herrera-Ramirez, M.M., Orjuela-Castro, J., Sandoval-Cruz, H., Martinez-Vargas, M.A., 2017. Modelado dindmico y
estratégico de la cadena agroindustrial de Modelado dindmico y estratégico. Universidad Piloto de Colombia,
Bogotd D.C.

Herrera, M.M., Dyner, 1., Cosenz, F., 2017a. Effects of the penetration of wind power in the Brazilian electricity
market. Rev. Ing. Ind. 15, 309-319.

Herrera, M.M., Rosero, J., Casas, O., 2017b. Systemic Analysis of the Adoption of Electric Vehicle Technologies in
Colombia. Int. Rev. Mech. Eng. 11, 256-269. doi:https://doi.org/10.15866/ireme.v11i4.11493

Kerénen, J., Jalkala, A., 2014. Three strategies for customer value assessment in business markets. Manag. Decis.
52, 79-100. doi:10.1108/MD-04-2013-0230

Kotler, P., 2017. Customer Value Management. J. Creat. Value 3, 170—172. doi:10.1177/2394964317706879

Kumar, V., Reinartz, W., 2016. Creating Enduring Customer Value. J. Mark. 80, 36—68. doi:10.1509/jm.15.0414

Leroi-Werelds, S., Streukens, S., Brady, M.K., Swinnen, G., 2014. Assessing the value of commonly used methods
for measuring customer value: A multi-setting empirical study. J. Acad. Mark. Sci. 42, 430-451.
doi:10.1007/s11747-013-0363-4

Mastropietro, P., Batlle, C., Barroso, L.A., Rodilla, P., 2014. Electricity auctions in South America: Towards
convergence of system adequacy and RES-E support. Renew. Sustain. Energy Rev. 40, 375-385.
doi:10.1016/j.rser.2014.07.074

McMurrian, R.C., Matulich, E., 2016. Building Customer Value And Profitability With Business Ethics. J. Bus.
Econ. Res. 14, 83. doi:10.19030/jber.v14i3.9748

Morcillo, J.D., Franco, C.J., Angulo, F., 2017. Delays in electricity market models. Energy Strateg. Rev. 16, 24-32.
doi:10.1016/j.esr.2017.02.004

Oh, H., Kim, K., 2017. Customer satisfaction, service quality, and customer value: years 2000-2015. Int. J.
Contemp. Hosp. Manag. 29, 2-29. doi:10.1108/IJCHM-10-2015-0594

Paladino, A., Pandit, A.P., 2012. Competing on service and branding in the renewable electricity sector. Energy
Policy 45, 378-388. doi:10.1016/j.enpol.2012.02.046

Qudrat-Ullah, H., 2016. The Physics of Stocks and Flows of Energy Systems Applications in Energy Policy.
Springer London.

Qudrat-Ullah, H., Seong, B.S., 2010. How to do structural validity of a system dynamics type simulation model: The
case of an energy policy model. Energy Policy 38, 2216-2224. doi:10.1016/j.enpo0l.2009.12.009

Radomes, A.A., Arango, S., 2015. Renewable energy technology diffusion: An analysis of photovoltaic-system
support schemes in Medellin, Colombia. J. Clean. Prod. 92, 152—-161. doi:10.1016/j.jclepro.2014.12.090

Rintamiki, T., Kirves, K., 2017. From perceptions to propositions: Profiling customer value across retail contexts. J.
Retail. Consum. Serv. 37, 159-167. doi:10.1016/j.jretconser.2016.07.016

Salem Khalifa, A., 2004. Customer value: a review of recent literature and an integrative configuration,
Management Decision. doi:10.1108/00251740410538497

Sterman, J.D., 2000. Business dynamics: Systems Thinking and Modeling for a Complex World. McGraw-Hill.

Sterman, J.D., 1984. Appropriate summary statistics for evaluating the historical fit of system dynamics models.
Dynamica.

Tayal, D., 2017. Leveraging innovation for electricity utilities. Electr. J. 30, 23—-29. doi:10.1016/j.tej.2017.02.008

Ulaga, W., 2001. Measuring Customer- Perceived Value in Business Markets. Ind. Mark. Manag. 30, 315-319.
doi:10.1016/S0019-8501(01)00151-1

UPME, 2017. Informe mensual de variables de generacién y del mercado eléctrico Colombiano — Marzo de 2017

© IEOM Society International 671



Proceedings of the International Conference on Industrial Engineering and Operations Management
Paris, France, July 26-27, 2018

Subdireccién de Energia Eléctrica — Grupo de Generacién [WWW Document]. URL
http://www.siel.gov.co/portals/0/generacion/2017/Informe_de_variables_Mar_2017.pdf

UPME, 2016. Boletin estadistico de Minas y energia 2012 — 2016 [WWW Document]. Unidad Planeacién Min.
Energética. URL
http://www1.upme.gov.co/PromocionSector/SeccionesInteres/Documents/Boletines/Boletin_Estadistico_2012
_2016.pdf

UPME, BID, 2015. Integracion de las energias renovables no convencionales en Colombia, Ministerio de Minas y
Energia.

Woodruff, R.B., 1997. Customer Value: The Next Source for Competitive Advantage. J. Acad. Mark. Sci. 25, 139—
153.

Wouters, M., Kirchberger, M.A., 2015. Customer value propositions as interorganizational management accounting
to support customer collaboration. Ind. Mark. Manag. 46, 54—67. doi:10.1016/j.indmarman.2015.01.005

Xu, C., Peak, D., Prybutok, V., 2015. A customer value, satisfaction, and loyalty perspective of mobile application
recommendations. Decis. Support Syst. 79, 171-183. doi:10.1016/j.dss.2015.08.008

Zhang, H., Liang, X., Wang, S., 2016. Customer value anticipation, product innovativeness, and customer lifetime
value: The moderating role of advertising strategy. J. Bus. Res. 69, 3725-3730.
doi:10.1016/j.jbusres.2015.09.018

Biographies

Lina Carvajal is currently a fulltime Professor, and Coordinator of Internship of Marketing Engineering Program in
the Engineering Faculty at Universidad Piloto de Colombia, Bogotd, Colombia. She earned Bachelor of Basic
Education with Major in Humanities from Universidad Pedagégica Nacional, B.S. in Marketing Engineering from
Universidad Piloto de Colombia, Masters in Administration from Universidad Nacional de Colombia. She has
published journal papers. Her research interests include marketing, image, identity, satisfaction and education.

Milton M. Herrera received his BSc degree in Production Engineering and MSc degree in Industrial Engineering
from Universidad Distrital Francisco José de Caldas. He is currently a PhD candidate in Model based policy and
public management at the Universidad Jorge Tadeo Lozano and Universita Degli Studi di Palermo. His research
interests are system dynamics and the energy supply chain.

Mauricio Uriona is Assistant Professor of innovation and simulation systems at the UFSC (Federal University of
Santa Catarina - Brazil) of the Department of Industrial and Systems Engineering. He holds MSc. and PhD degrees
in Knowledge Management and Engineering from UFSC. His research interests are many focused on: Knowledge
and innovation management, business simulation and R&D Funding.

© IEOM Society International 672



	1. Introduction
	2. Understanding the customer value in utility industry
	2.1 Customer value: a multidimensional structure
	3. Simulation model
	4. Results
	5. Conclusions
	Acknowledgements
	References
	Biographies



