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Abstract. The University Educational Institutions are currently per-
ceiving an increase in the demand for their services, which forces them
to seek strategies that allow them to have well identified the activities
to be carried out at each stage of their processes. This study seeks to
identify the strategies, methods, and tools that allow the design of the
University Educational Supply Chain, based on a systemic review of the
literature. Following as a working method the classification of documents
by topic of interest, then the characteristics of the university educational
supply chain are analyzed, supply chain design tools applied in different
environments are analyzed and the most suitable methods are selected
based on established criteria. Feasible to apply in the university educa-
tional environment. It is obtained as a result of this work that the Sup-
ply Chain Operations Reference Model, the Value Stream Mapping, and
Simulation, are supply chain design strategies that are adjusted to the
university educational environment and that serve as, help to redesign
processes, measure the performance and effectiveness of the services and
products offered to students, the labor market and society in general
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1 Introduction

The study of the supply chain currently represents of interest to managers, leaders,
and stakeholders of University Educational Institutions [1,2] who seek to meet the
expectations of the labor market and students entering these institutions.

Universities represent the basis for the development of society [3], but they
are currently facing phenomena such as the massive increase in the demand for
their services, lack of communication between the university education sector
and the labor market [4,5] and the scarce funding available to universities to
develop their curricula [5,6].
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This situation demands an improvement in the administrative processes and
operations of the university education sector [5,7], which leads these institutions
to incorporate supply chain approaches in their work strategies [8,9].

This work aims to analyze supply chain strategies, methods, and tools that
can be integrated to the university education sector and that contribute to meet
the increase in demand for university services, strengthen the communication
flow between the labor market and university education institutions and serve
as sustainability alternatives for the University Education Supply Chain. The
structure of this document is as follows: first, a summary of the articles and
journals analyzed is made, according to keywords used in the search system, then
the supply chain for university educational institutions is defined, the existing
strategies and methodologies for the design of the supply chain are analyzed and
finally, the best methods are selected to increase the efficiency and effectiveness
in the university educational processes.

2 Literature Review

Understanding the background of studies related to the Supply Chain is an
important step that allows you to have a vision of the evolution of these concepts
over time. Researchers such as [8] show a timeline, which allows us to visualize
how supply chain management has transcended and how its applicability has
been both in the manufacturing, service, and education areas. The evolution of
the concepts can be seen in Fig. 1.

1980

1950 Initiated the SCM Concept
o e 1970 1985
Initiated Logistic Concept e 1995 ITESCM
Matured Logistic Concept Initiated SCM in the service industry
1950-1970 L0150 1990 2012
. Logistic un SCM 1980 - 1950 1
2007
1985 Educatinal SCM
SCM in the manufacturing industry 2012

Redesgned ITESCM

Fig. 1. Evolutionary line of supply chain management. Source: own elaboration with
information from [8].

During the1940s and 1950s, logistics was related to the need of the military to
acquire, maintain, and transport all its materials and personnel from one facility
to another [8]. Then, in the 1960s and 1970s, studies related to physical distribu-
tion and logistics began, incorporating in the 1980s the concept of Supply Chain
Management due to the need that manufacturing companies saw to incorporate
new organizational functions [10,11]. [8] emphasize that the supply chain is char-
acterized by being seen as a unique entity, where strategic decision making at
the top level is necessary to manage the chain in its original formulation.
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One of the first authors that proposes to apply supply chain tools in Univer-
sity Educational Institutions is [12], who seeks to join theory with practice and
proposes a contingency model, which is achieved by applying a questionnaire
to employers and students and which allows establishing improvement strate-
gies for the integration between companies, suppliers and clients of University
Educational Institutions.

On the other hand, [13] create a model of supply chain management based
on strategies that are implemented in the service and manufacturing industry
where the structure of the university educational supply chain is defined.

[11] proposes the first largescale empirical study where he defines that the
educational supply chain, the research supply chain and educational management
are the necessary elements to apply an Integrated University Educational Supply
Chain Management Model.

3 Methodology

The methodology proposed in this study consists of a systemic review of the liter-
ature that allows to establish criteria for the selection of one or more supply chain
design tools that can be adapted to the characteristics of the university educa-
tional supply chain and that also allow establish the configuration of the supply
chain processes, determine the level of integration between the processes and
that contributes to establishing continuous improvement strategies that allow
them to be efficient and able to compete in the increasingly global market.

The methodology for selecting the tools consists of three stages which are
shown in Fig. 2 and explained below.

Stage I: This stage begins with a planned review of the documents required for
the development of this study, which allows for the selection of studies related
to the university educational supply chain and supply chain design strategies.

Stage II: Once the different supply chain design strategies have been identified
and the peculiarities of the university educational supply chain have been ana-
lyzed, selection criteria are established to identify which of the strategies is best
adapted to the type of chain to be designed. At this stage, the different scenar-
ios in which the selected design strategies were implemented, the peculiarity of
each supply chain studied, as well as the objectives pursued in each study are
considered in order to identify those factors that were most repeated and thus
determine a common criterion that allows the selection of one or more tools that
best fit the case study.

Stage III: In this stage, an analysis of the results obtained from the previous
stage is made, where the selected tool is described, based on the coincidence
that exists between the criteria selected in the previous stage, thus establishing a
frame of reference from the analysis of case studies that allows the understanding
of the applicability of the selected tool in the studied environment.
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Fig. 2. Methodology for the selection of supply chain design tool criteria. Source: own
elaboration.

3.1 Stage I: Planning and Document Review

For the selection of the documents, the following databases were used: Scopus,
EBSCO, Web of Science, Elseiver, MIAR, Research Gate, Scielo and Google
Scholar. The categories for the search and selection of the documents estab-
lished were: University Educational Institutions, Supply Chain, Supply Chain
in University Educational Institutions, Supply Chain Design and Supply Chain
Design Methods and Tools.
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A total of 132 articles were selected of which 59 were related to University
Educational Institutions, 26 analyzed the general supply chain, 132 analyzed
the University Educational Supply Chain, 14 were oriented to the design of the
supply chain and 20 of them provided the tools that help in the design of the
supply chain. The publication date of these studies is between 2010 and 2018.

The main magazines consulted were Industrial Management and Data Sys-
tems; Iberoamerican Business Journal; European Journal of Business and Man-
agement; Computers and Industrial Engineering; Competitiveness Review. An
International Business Journal; Science, Academic Research and Development;
Advances in Decision Sciences; International Journal of Production Research;
Industrial Engineering; Management, Technology and Social; Revista Iberoamer-
icana para la Educacion; Journal Manufacturing Technology Management; Jour-
nal Of Computational Science; International Conference on Industrial Engineer-
ing and Operations Management Dhaka; International Journal of Supply Chain
Management; Supply Chain Management: An International Journal; Engineering
and Development; International Conference on Smart Technologies for Mechan-
ical Engineering; Engineering and Technology; International Journal of Manu-
facturing Engineering.

From this analysis, it stands out that most of the studies are directed to
the analysis of the management and design of the manufacturing supply chain
[9,11], only a few analyze this problem in the service industry, where the work of
[2,5,8,14] related to the design and management of the supply chain in University
Educational Institutions.

Supply Chain in University Educational Institutions. Ensuring devel-
opment in an increasingly competitive national and international environment
implies, for the UIS, considering quality in the teaching and learning processes
[3]. For this purpose, the UIS need to adopt supply chain concepts in their own
institutions, which contribute to the improvement of productive and service pro-
cesses, satisfying with quality the expectations of the demanders [2].

The concept of the educational supply chain is a topic that is of interest to
many authors [15], since like other supply chains they require the coordination
of all their nodes to achieve an aligned flow of information, production and
distribution [2].

The University Education Supply Chain is the integrated set of the education
supply chain and the research supply chain [8], as shown in Fig.3. This holistic
view of the University Education Supply Chain concept given by [8], shows in
a simplified way the twoway sense in which information and service flows, at a
single level of supply chain management for universities.

[2], consider that the Educational Supply Chain is characterized by two types
of services, one dedicated to teaching, which establishes the direct and indirect
services to process inputs; and secondly we have the research services or research
projects, considered more expensive and prolonged, requiring a personalized,
proactive and reactive supply chain to satisfy the demanders.
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Fig. 3. Holistic view of a University Education Supply Chain. Source: Own elaboration
with information of [8].

Consumer

il

[16], highlights that the University Education Supply Chain involves schools,
colleges of higher education, current students, university staff and employers,
who in collaboration with the University Institutions, multilevel and service
providers who allow the development of curricula that satisfy the final consumer.
Figure 4 shows the twoway flow of the University Education Supply Chain that
is achieved through integration between providers, University Institutions and
customers.

[2,15] classify the suppliers of the supply chain, according to their entries,
considering among them suppliers of teaching services, who become colleges or
high schools, universities, faculties within the same university educational insti-
tutions, students, family members, organizations that provide scholarships and
financial support, suppliers of assets, equipment, and of educational materials
such as stationery, technologies, among others [2,15].

[1,11], also establish that project and research providers within the supply
chain are selffinanced by the university’s own educational institutions and exter-
nal project providers who provide financial support to universities and research
centers.

[9] point out that one of the main objectives of an educational supply chain
is to improve the welfare of the final customer, who according to [11] become the
students themselves who provide their bodies, minds, belongings, as raw mate-
rials needed to obtain graduates and quality research results [11]. On the other
hand, [16] considers the labor market, as a client of the University Education
Supply Chain, who expect as a result graduates to have the knowledge and skills
necessary to perform the work for which they were employed.

To be able to meet market needs and meet customer expectations, University
Educational Institutions must have a certain degree of knowledge about the param-
eters in their supply chains, including suppliers, customers and consumers [9].

The University Educational Institutions must seek the improvement and inte-
gration of their processes and services that meet the quality requirements and
satisfy the expectations of the demanders, implementing design strategies that
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Fig. 4. Integration of information and service flows at each level of the University
Education Supply Chain. Source: Own elaboration with information of [16].

allow the university educational institutions to have a much more dynamic and
competitive supply chain [2,17].

Through an empirical study conducted at 10 universities in Malaysia, [18]
found that CS practices have a high impact on university performance, especially
information sharing practices.

Supply Chain Design. Supply chain design is defined as the process of devel-
oping, implementing and managing resources, processes and information, which
seeks to make the strategic objectives of any institution, company or enterprise
achievable over time .

The supply chain design process has been oriented to solve problems related
to the location of the facilities, the installed capacity, the current market situa-
tion, and the selection of suppliers, among others [20)].

The complexity that is perceived in the process of supply chain design is given
by the hesitation in selecting the best improvement strategies, the attention of
management and the accuracy of cost estimation [20].

[19] suggest that design strategies employed in one supply chain do not gen-
erate the same result when applied in another in a different environment. Thus,
in the face of the diversity of environments, multiple responses have occurred
that contribute to supply chain design techniques and tools [21].
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During the development of this work, a total of 14 articles are analyzed that
are closely related to supply chain design in different environments. The analysis
of these works consisted in identifying the objectives pursued by each study and
the supply chain design tools used in each case. Table 1 presents the following
analysis.

3.2 Stage II: Establish Selection Criteria

The correct design of the university educational supply chain depends to a great
extent on the type of design strategy that is selected for its modeling, so it is nec-
essary to have well established criteria that allow the decision to be made [22].

In the analyzed literature, criteria that different authors have considered for
the application of SC design tools can be detected, which are shown in Table 2.

Taking into consideration the criteria that measure the application of CS
design tools set out above and considering the need presented by the UESC, the
following selection variables are established (Table3), which allow determining
a chain chain design strategy supply for the UEIL

The selected tool is an alternative with flexible characteristics and adaptable
to the educational environment, which allows the design of UESC processes, and
makes it possible to measure the performance and financial sustainability of the
chain, as well as to establish continuous improvement strategies in the whole
chain.

3.3 Stage III: Discussion of Results

During the development of this research, CS design methods and tools are iden-
tified that can be applied in the EUI due to their flexibility and applicability in
different sectors, and that help to redesign the processes in the chain to meet
the growing demand for services educational institutions, as well as establish-
ing indicators to measure the performance and quality of the services offered to
students, the labor market and society in general.

Among the supply chain design methods that best fit the evaluation criteria
established above are the SCOR model, the Value Chain Mapping, and the use
of integrated simulation of these two models. Each of these supply chain design
tools is described below.

SCOR Model. The Supply Chain Operations Reference Model, or SCOR
model, was developed in 1996 by the Supply Chain Council (SCC) to create
a standard that enables companies to improve their supply chain operations
[23,24].

SCOR can be used to describe anything from simple to complex supply
chains, using a common language to describe processes, process performance
indicators, improvement practices and technologies [21,25] (Wang, Chan, and
Pauleen, 2010; Rashid, and Weston, 2012). Good supply chain management exe-
cuted under SCOR enables the parties involved to manage, improve their meth-
ods and communicate more efficiently and effectively, achieving excellence in the
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Table 1. Summary of Supply Chain Design studies and methods. Source: Own Elab-

oration

Authors

Research objective

Instrument

Rashid Weston (2012)

Create and implement an integrated
methodology for the design of
complex supply chains

Business model Causal
Loop Diagram Simulation

Carvalho et al. (2012) Improve the resilience of interrupted | Simulation
supply chains by studying alternative
scenarios

Pardillo-Baez & Provide a node design model that Simulation

Gomez-Acosta (2013) contributes to integrated VSM
management among the chain’s node | SCOR Model

actors, guaranteeing the required
levels of efficiency and effectiveness

Prasad, Subbaiah, Rao
(2014)

Achieve an integration between
competitive and supply chain
strategies, based on a supply chain
design methodology

Quality function
deployment (QFD)

Lépez Manzano et al.
(2014)

Improve communication processes
and channels in a telecommunications
company, based on a redesign of its
internal supply chain

Ciclo Deming Modelo
DAFO SCOR

Orjuela Castro (2018)

Assess the impact of the type of
design of the perishable food supply
chain on the balance of logistics flows

Optimization Simulation

Fajardo (2018)

Reduce the delivery time of a
company dedicated to the
transformation of coated steel sheets
in order to meet the delivery
deadlines agreed with the client

DMAIC methodology

Carvalho et al. (2010)

Meet the requirements established
between the auto parts industry and
the automaker, based on a supply
chain redesign case study

Data collection and
analysis

Hilletofth (2012)

Develop a framework for supply chain
design to demonstrate the key
benefits and requirements of a
differentiated supply chain

Market information
gathering

Melnyk et al. (2014)

Understand the three key levels to
consider in supply chain design

Case study analysis

Authors

Objectives of the study

Instruments

Masoumik et al. (2014)

Develop a conceptual framework that
can shape the components of a
sustainable supply chain

Data review and analysis

Pashaei 6 Olhager (2015)

Identify gaps and opportunities for
improvement, based on a review of
the literature, on the relationship
between product architecture and
supply chain design

Bibliographic review and
analysis

Ivanov et al. (2015)

Analyze recent research on supply
chain design with disruption
considerations in terms of domino
effects

Analyze the literature

Asmussen et al. (2018)

Determine the factors that affect the
supply chain design decision making
process

Case study analysis

221
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Table 2. Selection criteria of supply chain design instruments. Source: Own Elabora-

tion

M. d. C. Toledo Munioz et al.

Instruments

Selection criteria

Authors

Business model

—It is mainly applicable to complex sup-
ply chains

—Allows the modeling of the supply
chain structure

Rashid, Weston (2012)

Causal loop diagram

—It allows visualizing the behavior of
the indicators in the supply chain

Rashid Weston (2012)

Simulation

—Allows you to visualize the behavior of
different scenarios in the supply chain
—Allows the design of the supply chain
network
—Contributes to decision-making on
improvement strategies

It is flexible and can be applied to all
kinds of supply chains

Rashid Weston (2012)
Carvalho et al. (2012)
Pardillo-Baez
Acosta (2013)
Orjuela Castro (2018)

Value stream mapping

—Allows the redesign of processes in the
supply chain

—Allows determining limiting operations
—Allows establishing
strategies

—Flexible and adaptable to any type of
supply chain

improvement

Pardillo-Baez &
Goémez-Acosta (2013)

SCOR model

Process reengineering
—Benchmarking
—Measurement of processes
—Adaptable to any type of supply chain

Pardillo-Baez
Acosta (2013)
Lépez Manzano et al.
(2014)

Quality function
deployment (QFD)

—Allows determining competitive strate-
gies in the supply chain

Allows you to define performance
within the supply chain

Prasad Subbaiah, Rao
(2014)

Deming cycle

—Allows the establishment of
continuous improvement strategies
based on the analysis of indicators in
the supply chain

Lépez Manzano et al.
(2014)

Deming cycle

—Allows the establishment of
continuous improvement strategies
based on the analysis of indicators in
the supply chain

Lépez Manzano et al.
(2014)

DAFO analysis

—Analyzes the internal and external

environment of the supply chain
Allows the establishment improvement

strategies in the supply chain

—It is flexible and can be applied to all

types supply chains

Lépez Manzano et al.
(2014)

Optimization

—Optimizes the development and selec-
tion of product, process, services in the
supply chain

—Allows the alignment of
within the supply chain

It is flexible and can be applied to all
types of supply chains

strategy

Orjuela Castro (2018)

DMAIC methodology

—Allows the definition of indicators in
the processes of the supply chain
—Analyzes and establishes improvement
strategy

Fajardo (2018)

& Goémez-

& Gémez-
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Table 3. Selection criteria of supply chain design Instruments. Source: Own elabora-
tion.

Evaluation criteria
Instruments Flexible | Process design | Measurable | Improvement | Number
strategy of criteria
met

Business model X 1
Causal loop diagram X 1
Simulation X X X 3

Value stream mapping | X X X X 4
SCOR model X X X 3
Quality Function X X 2
Deployment (QFD)

Deming Cycle X 1
DAFO X X 2
Optimization X X 2
DMAIC methodology X X 2

organizational structure of the value chain and achieving customer satisfaction
[24,26,27]. SCOR has several valuable contributions, including its contribution
of standardized metrics for measuring supply chain performance [28].

The five main management processes (Fig.5), by which the SCOR model is
governed, are Planning (Plan), Procurement (Source), Manufacturing (Make),
Distribution (Deliver) and Return [24].

Sourse

Deliver

Deliver Sourse Deliver

Deliver

Return Return Return {)
Return Return

Return

Deliver Return

Suppliers " Supplier Your Organization Customer Customers
Supplier Customer
Internal or External Internal or External

Fig. 5. Structure of the SCOR model. Source: Own elaboration with information of
[24].
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SCOR includes three levels of detail (Fig.6), where a) Higher Level. Process
Types b) Configuration Level. Categories of Processes and c¢) Level of Process
Elements. Decomposition of the Processes, to these three levels is added a level
of implementation which is out of the scope of the scheme, but what is necessary
to implement since it allows to define the practices to reach the competitive
advantages and thus to adapt to the business conditions [26]. At each of these
levels, the supply chain performance indicators are determined, which are divided
into five performance attributes: Reliability, Flexibility, Responsiveness, Cost
and Assets.

Levels Description Schem Comments
Level | Define the content and scope of the SCOR application. Define
m the competitive basis of the performance objectives.

Higher Level: Types of e w Deliver
Processes

Level Il The supply chain is configured and customized based on the 30
process categories provided by the ESCOR model
Configuration Level: Process ) &
Categories ’ ‘

It defines the company's ability to compete successfully within
the market and breaks down:

*  Process element definitions

¢ Input and output element information

\ * Best practices where they should be applied

| |

=

Level Il
Define process
Process Element Level: settings

Process Decomposition

System capabilities required to support good practice
¢ System tools

>

Nivel IV, j \ They define the practices used to achieve competitive
advantages and adapt to the constant changes in the business
Implementation I:H:]_

-

Fig. 6. Levels of the SCOR model. Source: Own elaboration with information of [26].

[26] establish that the application of the SCOR model is beneficial for the
companies because it allows a considerable improvement in the processes of the
supply chain, it also allows to continue using the technological tools that the
company has, being a standard model, with standardized processes, standardized
metrics and standardized best practices it is flexible and easy to configure to
the particularities that each business, company or institution presents, allowing
to integrate their processes, to establish performance indicators and thus to
compare their performance with other companies of similar nature.

Some of the limitations of the SCOR model are that it does not attempt to
describe each Business Process or Activity, and the model does not contemplate
what is related to demand generation processes, product development or research
and development. And as for the activities of Human Resources, Training, Sys-
tems, Administration and Quality Assurance, SCOR does not contemplate them
anymore if they should be considered when applying this model [25].
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Value Stream Mapping. Value Stream Mapping (VSM) is a Lean Manu-
facturing management tool, which allows the visualization of all the processes
carried out within an organization, showing the current state of the company,
identifying its points of improvement and serving as a contribution for com-
parison during the implementation of any of the lean manufacturing tools [5].
It supports the redesign of processes, seeking to develop efficient and flexible
competitive supply chains [29].

This type of method considers three fundamental pillars: continuous improve-
ment (Kaizen), total quality control and just in time (Just in time), with the
objective of making the company, institution or enterprise profitable, competi-
tive and efficient [30].

The VSM model works in manufacturing companies, service companies [31]
and even in University Educational Institutions [5], allowing to visualize multiple
processes, including the flow of material and information within the institution,
as well as the level of integration that exists in them, identifying the source of
waste that limits the institutions.

[32] points out that the use of VSM could help improve visibility and develop
a risk management system.

[5] proposes to apply this model in university educational institutions, based
on the 4 stages of the VSM and a series of steps established in each of them,
which are shown in Fig. 7.

The application of this method allows for a visual representation that deter-
mines where the limiting operations are located, using symbols, metrics and
arrows, which make it possible to show and improve the flow of inventory and
information required to produce a product or service that is delivered to a con-
sumer.

On the other hand, [5], highlights that some advantages of applying VSM
are

— They help to visualize the global process allowing an integral vision that
things really work allowing to see events from the client’s point of view,

— They allow to see the losses of a process,

— They allow to link the connections between the material and the information
flow and,

— They help the alignment of the organization; that is, giving a starting point
for the implementation of an improvement while involving people.

— Manifests a link between the flow of information and material.

— Facilitates a common language for the interpretation of manufacturing pro-
cesses.

On the other hand, [5] highlights some challenges that institutions present when
implementing VSM, among them

— Problems when monitoring processes.
— Ignorance of the model by the staff within the institution.
— Little integration between the processes of the entire supply chain.
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* Define products and services
IDENTIFY THE « Design matrix of products and/or services

PRODUCT FAMILY  Identify relationship criteria
* Sort by product family

 [dentify current customer needs

MAPPING THE « Identify the main processes

VALUE CHAIN OF * Select process metrics
THE CURRENT * Make a value flow path and fill data boxes
STATE  Establish how each process prioritizes work

 Calculate value flow summary metrics

eDetermine improvement

CREATE THE strategies
VALUE CHAIN eIdentify the priority
MAP OF THE Future model of the company

FUTURE STATE Establishing changes within the

processes

* Comparison between the

7’> PLANNING AND current value chain map and
IMPLEMENTATION the future value chain map

Fig. 7. Value stream mapping model. Source: Own elaboration with information from
[5].

— The large number of products and processes that are not yet defined within
the institution.

— Wide range of products and production flows that are not yet clearly defined
by the institutions.

— Lack of support from top management.

Simulation. Simulation modeling has been widely implemented in many disci-
plines to replicate and predict behaviors [21], allowing the identification of gaps
between actual performance and the current state of the supply chain [33].

Simulation models are often complex in certain cases, since they require cod-
ing static and dynamic properties of the systems [21], so it is necessary to have
well established the situation being addressed.

According to [34] Simulation is a tool that allows to predict a certain situation
in a short period of time, from the consideration of variables that intervene in the
modeled scenario, if seeing of support for the election of improvement strategies
and for the design of processes in the organizations. In this way, simulation allows
to anticipate risks in the supply chains [35].

One of the benefits of simulation is that it is a tool that allows the eval-
uation of theories and also serves to analyze the organizational situation [36].
[34] considers simulation as a strategy for companies that allows them to reduce
the risks that can occur when making a decision in a certain situation in the
organization, allowing the reduction of time, costs and helping to visualize the
future effects of the implementation of a project [37].
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The literature review has shown how the Simulation has been combined with
other supply chain design strategies to obtain better results in implementing
change and improvement strategies in the organization [21,27,33,37].

Simulation, together with the VSM model, allows us to see in a clearer, faster
and more feasible way the limiting operations that affect the current and future
state of the value map in the supply chain [37].

On the other hand, it was found in the literature that most of the studies that
use simulation in conjunction with the SCOR model focus on solving problems,
and apply it fundamentally to the improvement plan process at level 4 of the
model, serving as a validation tool for decision making [27].

The truth is that simulation not only makes testing ideas easier, cheaper and
faster, but also provides an immediate evaluation of proposed changes in the
system [38].

Using simulation models requires appropriate tools such as: SIMULS
(https://www.simul8.com/), Arena and iThink, among others [21], which pro-
vide behavioral analysis capabilities that can predict system results with refer-
ence to selected system performance measures

Despite the fact that the application of Simulation allows for a reduction in
costs, a decrease in decisionmaking time, and provides greater reliability when
selecting improvement strategies, it presents some restrictions such as: the lack
of systematization of information, the need to study in detail the relationships
between system elements, and the difficulty of integrating and making explicit
large models, it facilitates the study of systems, mainly those of smaller sizes
and specific phenomena.

4 Conclusions

Although the study of the supply chain is a very frequent topic in industrial and
commercial sectors, since it allows to improve the performance of the chain, its
application in the educational sector is limited. Several researchers found that
there are important opportunities in education systems, such as weak commu-
nication between the labor market and universities, lack of funding, and over-
crowding. This establishes an interesting avenue of research to analyze educa-
tional processes in detail and develop initiatives to redesign their supply chain.

Weak communication between the labor market, students, and the university
education supply chain results in a curriculum that is not aligned with the needs
of employers, students, and society. Educational institutions require strategies
to meet the expectations of their stakeholders.

The literature review also reveals supply chain design strategies that can
be applied to University Educational Institutions, among which are considered
the Supply Chain Operations Reference Model (SCOR, model), the Value Chain
Mapping (VSM) and the Simulation.

The implementation of these supply chain design strategies in educational
institutions contributes to increase the efficiency and effectiveness of their ser-
vices and products offered by the different educational institutions.


https://www.simul8.com/
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This study contributes to the knowledge about the use of methods and strate-
gies of university educational supply chain design, a topic that has been little
addressed in the literature. Future work could expand to look more deeply at
the impact of some of these design models on university educational institutions.
This would help to demonstrate that supply chain design strategies contribute
to an improvement in their entire supply chain, enabling them to meet the needs
of today’s market.
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