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Newton Marube1, André Andrade Longaray2*, Leonardo Ensslin3,
Sandra Rolim Ensslin4 and Ademar Dutra5

Received June 22, 2023 / Accepted November 16, 2023

ABSTRACT. Rising demand for more efficient and higher-quality public services has challenged public
managers to meet these expectations. Performance evaluation has emerged as a crucial management tool
to enhance public services. Its application in specific functional areas, such as Supply Chain Management
(SCM), holds the potential to mitigate the escalating healthcare costs. This study aimed to develop a per-
formance evaluation framework for the supply chain management of a public teaching hospital, utilizing
the Constructivist Multi Criteria Decision Aid methodology (MCDA-C). Through structured interviews
with the hospital's administrative manager, 160 criteria across eleven domains were identified for assessing
supply chain management performance. The resulting framework allowed for a comprehensive evaluation,
yielding a score of 51.55%. Proposed enhancements are expected to boost the global performance from
51.55 to 76.25% when implemented. A literature comparison underscores the comprehensive and spe-
cific nature of this performance evaluation model, demonstrating its influence on the healthcare services
provided.

Keywords: supply chain management (SCM), cognitive maps, health care, MCDA, MACBETH.

1 INTRODUCTION

Effectively managing a supply chain is vital for any organization's success and given the antic-
ipated persistence of substantial global supply chain challenges of late, it is a critical area of
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2 EVALUATING SUPPLY CHAIN MANAGEMENT PERFORMANCE IN PUBLIC HEALTH CARE

apprehension. Supply chain management is at the center of organizational operations, as it en-
compasses a range of key processes that must be run efficiently to achieve the organizational
mission. Essentially, it is the integration of processes from the original suppliers who provide
products, services, and information that add value for customers, all the way through to the fi-
nal user (Cooper et al., 1997). The supply chain concept encompasses the entire logistic process
of a particular product or service, from raw material procurement to delivery to the final con-
sumer. This interconnected business network involves manufacturers, distributors, retailers, and
consumers. In the public healthcare sector, the supply chain includes sourcing, procurement,
transport, warehousing, and treatment of patients, besides exercising greater control over costs
and ensuring the safety of procedures. It also involves organization and collaboration with chan-
nel collaborators such as funders, suppliers, intermediaries, third-party service providers, and
customers.

In Brazil, public hospitals and the Unified Health System (SUS) are responsible for 70% of
national hospital care (Brasil, 2017). Public hospitals include 193 certified teaching hospitals
(THs), 47 of which belong to the federal government. They are responsible for high complexity
health services and the training of physicians, and the uniqueness of the health process and their
social and economic relevance implies an intense flow of materials, information, professionals
and patients (Barata et al., 2010). THs are responsible for up to 10% of hospital admissions
nationwide and for almost 50% of medium and high complexity procedures within the Unified
Health System (SUS), indicating their significant importance.

However, the growing demand for health services, especially in public institutions, has created a
need for better management of the effectiveness and complexity relationship in health care insti-
tutions, especially given the pressures of the COVID-19 outbreak, which disrupted supply chains
globally and caused damage across entire chains in multiple industries, with travel restrictions
enforced by multiple countries (Chatterjee et al., 2023; Chowdhury et al., 2021). It is concerning
that about 20% of health spending contributes minimally or does not contribute to good health
outcomes (OECD, 2017). The World Health Organization (WHO, 2010) reports that between
20% and 40% of all health spending is wasted due to inefficiency. Moreover, Miethke-Morais et
al. (2021) point out the global concern that the economic impact caused by the COVID-19 pan-
demic has left on health systems, which increases the need for additional resources and financial
investments (Miethke-Morais et al., 2021).

Given this context, there is a need for scientific instruments to aid in supply chain management,
allowing for better management of public healthcare, controlling input use to reduce costs, avoid
waste, eliminate product obsolescence, and meet the demand for excellent service. This is crucial
at a time when consumption costs account for 50% of the total hospital expenditure in Brazil
(Paschoal & Castilho, 2010), while in developed countries, such as the United States, this cost
is about 30% (Minahan, 2007). Hospital logistics is an area where costs can be reduced, and
efficiencies attained to deliver care at a reasonable cost. Estimates of the potential benefit of an
efficiently managed health care supply chain have ranged from 2% to 8% of hospital operating
costs (McKone-Sweet et al., 2005).
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The present research is grounded in an environment that consists of a variety of health care
stakeholders: caregivers, patients, regulatory agencies, physician groups, insurers and govern-
ments (municipal, state and federal) as well as a variety of other organizations (Ryan, 2005). The
diversity of stakeholders in this environment presents a challenge to effective organization and
management of healthcare delivery systems due to conflicting economic structures and objec-
tives. Moreover, the uncertainty and complexity of both supply and demand for services makes
it difficult to match supply to demand. To address this challenge, decision-making tools such as
performance evaluation have been employed to enhance decision-makers' understanding of the
decision context and its consequences. Performance evaluation is a continuous management pro-
cess that involves measuring and managing organizational performance, taking into account the
organization's environment and the decision-maker's perceptions and values (Bititci et al., 2012;
Ensslin, L. et al., 2000; Roy, 1993).

Performance evaluation has been used to aid decision making in several contexts such as Finance
(Ferreira et al., 2019),(Yilmaz et al., 2019),(Abdel-Basset et al., 2020; Aleskerov et al., 2004),
health (Leonardo Ensslin et al., 2018), (Hsiao & Chen, 2019), (Ozcan & Tuysuz, 2016) agricul-
ture (Taleb et al., 2023), waste management (Rodrigues et al., 2018)(Agarwal & Singh, 2022),
urban services (Thiel et al., 2017; Zhou et al., 2022), human resource management (Rolim En-
sslin et al., 2013), (Alshurideh et al., 2022), retail (Ozcan & Tuysuz, 2016), just to name a few.
However, the sophisticated and dynamic feature of health care supply chain management makes
performance evaluation more difficult (Burns et al., 2002).

In this regard, problem structuring methodologies and multiple criteria assessment methods are
considered suitable instruments for performance assessment. The present study aims to develop
an evaluation framework that assesses supply chain management in a public healthcare institution
by integrating cognitive maps and the measuring attractiveness by a categorical-based evaluation
technique (MACBETH) (Bana e Costa et al., 2012). Cognitive mapping is considered an in-
strument that contributes to reduce the number of omitted criteria in decision making contexts,
promoting a better understanding of the criteria relationships (Eden, 2004), while MACBETH
facilitates the estimation of trade-offs among evaluation criteria. The authors aim to contribute
to the existing body of knowledge by designing and applying a multiple criteria decision sup-
port model constructed through an active learning technique, together with the supply chain
management decision-maker in a public healthcare context. The proposed framework has the po-
tential to aid decision-makers in improving the management of healthcare supply chains, thereby
enhancing the quality and efficiency of healthcare delivery systems.

The rest of this paper is structured as follows. The next section provides a literature review
on supply chain management and performance evaluation in the public sector and in healthcare,
Section 3 describes the research methodology, while section 4 presents the application and results
obtained. Section 5 concludes the study and points to directions for future research.
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2 LITERATURE REVIEW

Public sector supply chain management consists of the handling of supply chains and multi-
level networks. This ecosystem consists of private firms, which receive orders from public sector
agents, accounting officers and policymakers. Public sector SCM not only concentrates institu-
tions cooperating in goods and services, but it also shows how these institutions are involved with
others operating at other levels. Therefore, both intra- and inter network collaborations are vital
components (Migiro & Ambe, 2008).

Governments are the largest consumers of goods and services. To meet their objectives, their sup-
ply chain management (SCM) must ensure excellent quality, efficiency, and cost-effective deliv-
ery. Financial activity in the public sector may account for up to 30% of the GNP in the US and
as much as 14-20% of the GDP in Europe (Angelo Mori & Doni, 2010; Callender & Matthews,
2000). Consequently, effective supply chain management can lead to significant cost savings.
The entire government effort to improve the quality of current spending on goods and services
used in the public sector must go through the modernization of the supply chain management
(Tridapalli et al., 2011).

The global health care industry is one of the world’s largest and fastest growing industries, com-
prising various sectors: medical equipment and supplies, pharmaceutical, healthcare services,
biotechnology, and alternative medicine sectors. Materials and logistics are, along with human
resources and financial management, critical factors for the development of health care activities
and operational excellence of the healthcare organization (Neil, 2004).

With extreme pricing pressures on today’s healthcare providers, delivering high-quality medical
care while reducing costs is a top strategic priority. To achieve this objective, health care service
provider efforts have been focused primarily on eliminating wastage in clinical operations. While
these are valid and important ways to reduce healthcare costs, supply chain management (SCM)
becomes a high management concern as it costs as much as 40 percent of a typical hospital’s
operating budget, the second-largest expense for hospitals after labor (Darling & Wise, 2010).
Moreover, by analyzing the coordination structure dimension of the supply chain management
quality strategy level and the executive level, Wang and Shang (2023) have observed that there
are several issues in the supply chain management that affect its quality improvement process,
these include the incoming inspection department's failure to inspect as required, insufficient
supplier control ability, and inadequate process and mechanism for managing supplier quality
(Wang & Shang, 2023).

Actors in the health care supply chain comprise of i) producers who manufacture medical prod-
ucts such as surgical supplies, medical devices, and pharmaceuticals; ii) purchasers who include
distributors, wholesalers, and GPOs. Distributors and wholesalers hold inventory for producers to
facilitate delivery of products. GPOs sign purchasing contracts with producers in order to achieve
economies of scale by aggregating the volume of member providers; iii) Health care providers
who represent those at the end of the supply chain with the function to serve patients and include,
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among others, hospitals, integrated delivery networks (IDNs), physicians, clinics, nursing homes
and pharmacies (Burns et al., 2002).

The public nature of hospital materials leads to lack of internal cost pressure and external effi-
ciency motive, therefore many problems are evident in the public healthcare supply chain – the
sluggish prediction of medical material demand as well as the patient-oriented response plan,
ineffective information communication and coordination between supply and demand of mate-
rials and services, inadequate standardization of the management process, and the unreasonable
external purchase, storage and distribution of materials (Chen, G.-s., 2010).

According to Neely et al. (1995), performance measurement can be defined as the quantification
of the efficiency and effectiveness of an action, while a performance measure can be defined as a
tool used to quantify the efficiency and/or effectiveness of an action. (Neely et al., 1995).

Melnyk et al. (2014) highlights that a performance evaluation system consists of two compo-
nents: a performance measurement system and a performance management system. The former
addresses the establishment of metrics as well as the collection and interpretation of data, while
the latter seeks to evaluate the differences between actual and expected results; understand the
reason for the irregularities; and introduce corrective measures to improve performance. These
two systems form an “integrated system” for assessing organizational performance (Melnyk et
al., 2014).

In this context, both the measurement and the management of organizational performance are
shaped by the basic feelings, values and beliefs of the individuals and still have influence of the
society in which they operate (Bititci et al., 2012). Therefore, the organization’s environment as
well as the perceptions and values of the decision-maker should be considered in the development
of a performance evaluation system. The performance evaluation process must thus consider the
perception of the decision-maker; remain in alignment with the organization strategies; and be
dynamic, since it is necessary to consider the environmental variables and periodically revise the
strategies, objectives and metrics established for the adaptation to the environment (Bititci et al.,
2000; Bourne et al., 2000).

Organizational performance measurement and metrics have received growing attention from re-
searchers and practitioners. This is because these measures and metrics have been shown to affect
strategic, tactical, and operational planning and control. Performance measurement and metrics
have a significant role to play in setting objectives, evaluating performance, and determining fu-
ture courses of action. Yet, performance measurement and metrics pertaining to SCM have not
received similar attention from researchers or practitioners. (Gunasekaran et al., 2004).

Furthermore, there is a need to establish a more integrated Operations Management function
across the supply chain, thus it becomes necessary to measure the performance of the various
parts of the supply chain in various dimensions, in a consistent way. There is a need to define and
measure performance for the supply chain as a whole and to be able to drill down to different
measures and different levels of detail, in order to understand the causes of significant deviations
of actual performance from planned performance (Lohman et al., 2004).
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The main goal of SCM models and frameworks is to support management by measuring busi-
ness performance as well as analyzing and improving business operational efficiency (Kurien &
Qureshi, 2011), but with the little guidance available in the literature for the actual selection and
implementation of Supply Chain Performance Measurement System, the process of choosing
appropriate performance measures is difficult (Kurien & Qureshi, 2011). The hundreds of per-
formance measures available for and used by different organizations in different industries can
be broadly categorized into quality, financial, time, product flexibility, overall performance, and
innovation (Elrod et al., 2013).

To manage this complex and dynamic environment, Supply Chain decision makers need the
aid of a process that allows them to build knowledge on the decision-making context and thus
promote due improvements to achieve the expected performance of the aspects considered most
relevant by the final customers. This need can be satisfied through the Performance Evaluation
carried out under the constructivist view (Ensslin, L. et al., 2010; Ensslin, L. & Vianna, 2008;
Giffhorn et al., 2009; Tasca et al., 2010)

Therefore, it is necessary to evaluate the supply chain to make better use of resources in the
face of a scarcity scenario. For this, it is important to search for various methods, performance
indicator systems and technologies to evaluate, monitor, predict and optimize the supply chain
performance. Soto Lopez et al. (2022) for example attempted to measure the internal hospital
supply chain’s performance indicators to find their interdependencies with a view to understand
the relationship among them and identify the key performance indicators for each of those as-
pects of the logistics process toward improvement. The authors used a rough group DEMATEL
technique, by adapting DEMATEL effectively in an uncertain setting by using flexible rough
intervals that reflect the subjective and vague decisions of the experts. (Soto Lopez et al., 2022).

In the work of Bhatti et al. (2015), a model was developed to analyze the performance of health
care providers in Punjab, India using analytical modeling. The objective of this study was to
develop a multidimensional quantitative performance evaluation model using Saaty’s analytical
hierarchy process (AHP) approach (Bhatti et al., 2015; Saaty, 1980).

According to Fan & Zhang (2016), the performance evaluation procedure of a supply chain in-
volves using the established performance indicators, employing an analytical method, following
a particular procedure, performing quantitative or qualitative comparative analysis to provide an
objective and accurate assessment of a supply chain. In the literature, several research propose
systems and methods of performance indicators for the evaluation of the supply chain (Fan &
Zhang, 2016).

Lega, Marsilio, & Villa (2013) affirm that a solid conceptual framework for the evaluation of
supply chain management in public health organizations is not found in the literature. The authors
then propose a model of evaluation of the performance of the supply chain in an Italian city. The
authors start from the SCOR model and add some performance indicators that are more relevant
to the health sector (e.g. safety in the category of organizational benefits and prices of supplies
for financial benefit)(Lega et al., 2013).
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Assessing the environmental performance of suppliers in the hospital supply chain in the United
Arab Emirates, Malik et al. (2016) used the analytical hierarchical process to develop their model,
transforming the qualitative assessment of a supply chain professional into a quantitative model
(Malik et al., 2016). In addition, in hospital systems, Dotoli et al. (2015) proposes a model of per-
formance evaluation of decision-making units on uncertainties. The authors used the technique
of cross-efficiency fuzzy data envelopment analysis in a case study of the Apulian health system
in Italy (Dotoli et al., 2015).

Supeekit et al. (2016) used an Analytical Network Process (ANP) to evaluate an internal supply
chain of a hospital. The process was modified by the DEMATEL multiple criteria decision anal-
ysis method. The study uses the cited model to investigate the relationship between performance
groups and calculates the weights of performance aspects (Supeekit et al., 2016).

Khaldi et al. (2017) investigate the feasibility of using the Adaptive Neurofuzzy Inference System
(ANFIS) combined with DEA for performance evaluation of suppliers. Their model is aimed
at modeling the performance measurement and forecasting of selected drug providers from a
hospital (Khaldi et al., 2017).

In their studies, Chorfi et al. (2015) developed a classification and selection model of KPIs us-
ing MCDA. The model used AHP to select and compare relevant KPIs for the criteria in the
pharmaceutical area. In Chorfi et al. (2016), they used a two-step DEA approach to evaluate the
performance of the public pharmaceutical supply chain. The model sought to build a set of ag-
gregate metrics that best characterize the performance of the public pharmaceutical supply chain,
as well as to estimate relative efficiency and compare different public supply chains (Chorfi et
al., 2016; Chorfi et al., 2015).

From data from 117 Greek public hospitals, Mitropoulos et al. (2015) combined stochastic DEA
with Bayesian analysis to obtain statistical properties of efficiency scores. The generated model,
Bayesian-CCDEA, was used to perform a sensitivity analysis to determine efficiencies under
different probabilities of stochastic outputs, as well as to address the issue of DEA sensitivity for
unreliable data, as in the case of a set of cross-sectional data (Mitropoulos et al., 2015).

Yazdani et al. (2020) integrated best worst method (BWM), decision-making model consisting
of decision-making trial and evaluation laboratory (DEMATEL), and a modified version of eval-
uation based on distance from average solution (EDAS), to solve a supplier selection problem in
a public procurement system with a view to meet sustainable development goals (Yazdani et al.,
2020).

Performance evaluation in the public sector, particularly in a university hospital, has been previ-
ously addressed in studies conducted by (Longaray & Ensslin, 2014; Longaray et al., 2015; Lon-
garay et al., 2018). These studies, including the present research, share a common hospital setting
for their investigations. However, a key distinction lies in the approach and focus of the present
study compared to the others. While the previous studies primarily concentrated on developing
models to assist the management of Brazilian Federal University Hospitals in identifying, operat-
ing, and quantifying specific criteria essential for achieving or renewing the university hospital's
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certification with the Health and Education ministries, the present research takes a broader per-
spective. In contrast, the current study aimed to delve into a more comprehensive understanding
of the indicators influencing supply chain management in a hospital setting. It seeks to shed light
on how various critical aspects interact and contribute to the overall performance of the supply
chain. These aspects extend beyond the traditional criteria emphasized in previous models.

In essence, the present study explores the multifaceted nature of supply chain management within
a hospital, recognizing that it is not solely influenced by criteria directly related to operational
efficiency indicators, material management efficiency, and financial performance. It takes into
account factors from diverse areas that are intertwined with the supply chain, such as education,
legal considerations, and human resources, to name a few. By doing so, this research offers a
more holistic view of the complexities and interdependencies within the hospital's supply chain
operations.

While (Longaray et al., 2015) seek to identify, organize and measure the aspects (criteria) that
are considered relevant in the evaluation of the university hospital for the contractualization of
the goals agreed with the SUS, (Longaray et al., 2018) describe the stages of developing a per-
formance evaluation model for the internal logistics activities of a public teaching hospital to
promote actions that could identify and propose alternatives to the logistics problems present in
the institution. The focus of the latter is to aid decisions regarding resource allocation, planning,
and supply management.

The comprehensive literature review carried out and published in (Longaray et al., 2023) has
underscored the application of performance evaluation methods for assessing the overall perfor-
mance of supply chain management in public healthcare. The review was instrumental in high-
lighting how MCDA models are applied, with most applications being concentrated in specific
areas of the supply chain, such as logistics, procurement, supplier selection, pharmaceutical dis-
tribution, and internal operations. The review also noted that many studies derive their indicators
from existing literature or through questionnaires administered in the workplace. These obser-
vations prompted the authors to opt for an MCDA model that accounts for the decision maker's
context and reality.

Furthermore, based on the findings from the review, the authors observed a lack of integration be-
tween the supply chain and other areas of activity in a teaching hospital, which indirectly impact
supply chain management, including education, legal, human resources, among other depart-
ments. This realization has driven the focus of the present study, emphasizing the significance of
the other sectors in the effective management of the supply chain.

3 METHODOLOGICAL FRAMEWORK

The first step of the research was to conduct a literature review with the purpose of identifying the
methodologies of performance evaluation of SCM in the public healthcare sector, the trends as
well as pointing out research gaps to support the present research. The present study is grounded
both on the Multiple Criteria Decision Analysis (MCDA) approach (Belton & Stewart, 2002;
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Roy, 1985), and cognitive mapping, an implementation of the Strategic Options Development
and Analysis (SODA) methodology (Ackermann & Eden, 2001). Integrating MCDA with PSMs
produces a deeper view of the decision context and enabling more effective support for distinct
phases of the decision-making process. The combination of these two methodologies seeks to
address the complex healthcare decision context by structuring the problem and assigning the
weights according to decision-maker preferences and values.

To support the structuring of the decision problem, cognitive mapping was used. This is part
of the SODA methodology originally conceived by Colin Eden for the structuring of complex
decision problems (Ackermann, 2012; Belton & Hodgkin, 1999; Eden & Ackermann, 2004;
Tegarden & Sheetz, 2003). Based on cognitive mapping techniques, the approach allows ideas
to be structured, and that structure to be visualized, which facilitates dialogue and collaboration
between decision agents, as well as the reorganization of different ideas and/or perspectives.

The cognitive maps used in the SODA methodology employ different techniques, including
brainstorming and the listing of decision makers' goals and values (Longaray et al., 2018; Lon-
garay et al, 2019). Cognitive maps are seen as structuring tools, the main advantages of which
stem from the fact that they allow for a reduction in the number of omitted criteria, and promote
learning through discussion and analysis of how these same evaluation criteria relate to each
other (Eden & Ackermann, 2004). Indeed, cognitive maps' ability to deal with the complexity
and subjectivity inherent in decision making is widely recognized. Human cognition is defined
as a complex process that results from the interaction between the motor system and the neuro-
logical structures responsible for individuals' cognitive systems. In line with this, Eden (Eden,
2004) argues that a cognitive map is the representation of thinking about a problem that follows
from the process of mapping. However, what truly characterizes a cognitive map is the aggre-
gation of ideas, the ability to materialize thought and to allow cause-and-effect relationships to
be identified. In practice, the problem description is a consequence of the coming together of
the decision makers, and of the sharing of information which results from the development of
cognitive maps.

The intervention instrument adopted to construct the model is the Constructivist Multi Crite-
ria Decision Aid methodology (MCDA-C). This methodology is characterized as an evolution
of traditional MCDA. The constructivist-based approach of MCDA-C methodology allows the
decision maker to generate knowledge about their decision-making context and ensure their ac-
tive participation in all stages of the methodology. The decision maker then identifies his/her
consequences and impacts of future decisions, which are based on their values and preferences
(Ensslin, L. et al., 2000; Ensslin, L., Dutra, et al., 2017; Ensslin, S. R. et al., 2013; Longaray et
al., 2018; Tasca et al., 2012). The advantage of applying MCDA and measurement attractiveness
by categorical-based evaluation technique (MACBETH) to supply chain management in public
healthcare relates to a characteristic of our study—the development of an evaluation framework
of strategic indicators from the manager’s point of view.

Drawing on the concept of constructivism, as proposed by Roy (1993), this study is based on
the recognition that a decision maker must expand his or her understanding of the consequences
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of their decisions regarding the aspects that they deem to be important and, through constructed
knowledge, evaluate these aspects and recommend improvements without imposing on the ratio-
nalism of objectivity (de Moraes et al., 2010; Ensslin, L. et al., 2010a; Lacerda et al., 2011; Roy,
1994).

Furthermore, in the constructivist paradigm, the decision is conceived, not as a moment, a pre-
supposition of “decision making”, but rather as a process that is often long, conflicting, chaotic
and uncertain (Ensslin, L. et al., 2010a). That is to say, the decision cannot be separated from the
decision-making process and from the actors involved, because it is in the decision-maker that
the necessary knowledge in a specific context is built on the consequences of the alternatives on
their values and preferences, not on the values and preferences themselves. Thus, the decision-
maker will select the most appropriate path to his or her needs and interests, contemplating the
interaction with the environment and the people in it. Therefore, according to the constructivist
paradigm, there is no “optimal solution” (Ensslin, L. et al., 2001; Keeney, 1996).

The main advantages of using MCDA-C are the possibility of addressing qualitative and quanti-
tative information, the possibility of explicitly capturing and presenting the objectives and values
of decision-makers, the possibility of allowing decision-makers to reflect on their objectives, pri-
orities and preferences, and the possibility of developing a set of conditions and means to inform
the decisions according to what the decision-maker considers most appropriate (Zamcopé et al.,
2010) (Lacerda et al., 2011).

MCDA-C is operationalized in a systemic and systematic way through three sequential and in-
teractive stages: structuring, evaluation and recommendation (Bana e Costa, 1993; Ensslin, L.,
Dezem, et al., 2017; Lacerda et al., 2014; Longaray et al., 2015), as shown in Figure 1. MCDA-C
sets out to identify the objectives that the context actors wish to achieve, organizing these objec-
tives hierarchically, measuring the objectives through ordinal and cardinal scales and aggregating
the criteria for a global assessment from which improvement actions can be generated. Table 1
summarizes the steps taken along the three phases of the MCDA-C methodology.

Due to space limitations, a detailed description of the application of the methodology cannot be
provided here, however, the phases of the method are summarized in Table 1 below to illustrate
the steps taken along the model creation. A detailed MCDA-C procedure can be found in (En-
sslin, L. et al., 2020; Lacerda et al., 2011; Longaray et al., 2018; Martins et al., 2023; Rodrigues
et al., 2018; Silva da Rosa et al., 2012).
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Table 1 – Description of the phases and stages of the MCDA-C methodology.

Phase Stage Description

Structuring
Soft approach to
problem structuring

This step aims at explaining the context and achieving
an understanding of the decision problem. The actors
involved in the context are identified

Family of
Viewpoints

The Primary Assessment Elements (PAEs) are
identified through brainstorming with the context
actors. Through interviews with the actors, the PAEs
are transformed into one or more action-oriented
concepts. Finally, the concepts are grouped into
Fundamental Points of View (FPV)

Construction of
descriptors

For each FPV the cognitive maps are developed
together with the context actors. The cognitive maps
seek to expand the knowledge about the means and
ends relationships of the concepts built in the previous
step and this process generates the rest of the
Hierarchical Value Structure (HVS). For the concepts
at the base of the hierarchical structure ordinal
descriptors (scales) are constructed, establishing the
performance levels ”good” and ”neutral”

Evaluation

Independence
analysis

MCDA-C uses a compensatory model to build the
global evaluation model. This model assumes that the
compensation rates used in integration are constant. To
achieve this condition, the criteria must be independent

Construction of
value functions and
compensation rates

Ordinal scales are transformed into cardinal scales and
compensation rates are identified using MACBETH
software

Identifying the
impact profile of
alternatives

Identifying the impact profile of alternatives: the status
quo performance and the impact of actions are
evaluated

Sensitivity analysis Sensitivity analysis is used to evaluate the robustness
of the valuation model

Recommendations Elaboration of
recommendations

The recommendations phase is intended to support the
decision-maker in identifying improvement actions, as
well as understanding the consequences of these
actions on the strategic objectives

Source: Schlickmann & Bortoluzzi, 2023.
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Figure 1 – Phases of the MCDA-C methodology.
Source: Schlickmann & Bortoluzzi, 2023.

4 APPLICATION AND RESULTS

The first step of the structuring stage aims at explaining the context and achieving an understand-
ing of the decision problem. The actors involved in the context are also identified. The present
study was developed at the Dr. Miguel Riet Corrêa Jr. Public University Hospital (HU - FURG),
which treats patients exclusively through the Unified Health System (SUS) since 2011, aiming at
the integration of teaching with assistance. Its unique role is to implement public policies of SUS
as well as promoting and encouraging development of teaching, research, and outreach programs
in the health area.

The actors with the authority in the process and those interested in the decisions to be taken were
identified. The stakeholders involved were the administrative manager (decision-maker), super-
intendent, expenses authorizer, head of administration sector, and the head of supplies. The de-
cision maker, the facilitator and the acted are always present in all MCDA-C applications, while
the rest step in only when the decision maker deems necessary. Table 2 shows the stakeholders
involved in the decision context and their roles.

The Administrative Management (GAD) is the unit of Dr. Miguel Riet Corrêa Jr. University Hos-
pital (HU/FURG-EBSERH) responsible for managing and implementing administrative, bud-
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Table 2 – Context Actors.

Actor Role
Decision maker Administrative manager.
Interveners Superintendent, Expenses Authorizer, Head of Administration

Sector, Head of Supplies.
Facilitator Authors of the study.
The acted Community of the Southern Region of RS, other employees of

the company, and suppliers.
Source: Research data

getary, financial, equity and accounting policies within the hospital; by signing the financial
processes for payment, after the analysis by the Expenditure Settlement Unit, submitting them
to the deliberation of the Expenditure Authorizing Officer; and for managing and implementing
logistics, hospital infrastructure, and people management policies. It is the unit responsible for
the entirety of the hospital supply chain.

The model developed in this research was constructed according to the perceptions of the ad-
ministrative manager through information obtained in semi-structured interviews. The facilitator
guided the dialogue to ensure its objectivity and adherence to the topics proposed by MCDA-C.
During this step, the authors avoided forming conclusions and identifying alternatives since the
problem was not yet clear. Based on the interviews conducted with the decision-maker in the
study, it was possible to identify the main difficulties and the consequences in the management
process of the hospital’s supply chain, as was indicating the aspects desirable for managers to
ensure a satisfactory performance of the services provided.

After the definition of the actors and the description of the problem environment, the authors
proceeded to define a label for the problem, a title empathically defined with the decision maker
and that synthesizes the decision-maker's dissatisfaction and what he wishes to do in relation
to this situation. In the present work, the label was established as: “A framework to aid the
management of the supply chain of HU-FURG/EBSERH.”

The second step starts with the identification of the Primary Assessment Elements (PAEs) and
is based on the interaction of the facilitator with the decision-maker, in which the facilitator is
motivated to discuss the management process of the decision-maker, reporting on his concerns,
desires and motivations (Ensslin, L. et al., 2000; Ensslin, L. et al., 2001). It is highlighted that,
according to the decision maker, the management of a supply chain of a public health care in-
stitution, a teaching hospital to be specific, must encompass all factors that interfere and/or are
affected. This means that the SCM must involve all major aspects of hospital management.

This process culminated in the identification of 98 PAEs. The PAEs deal only with initial infor-
mation on the problem of the decision maker, making it necessary to expand their knowledge
about each PAE identified. Thus, the 98 PAEs were expanded into 427 concepts, from which the
decision maker validated 228 of these as relevant to his decision context, with the goal of repre-
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senting the objective associated with each PAE. Initially, the PAEs were action-oriented having a
present pole, that is, the direction of preference of the decision maker and its opposite pole, which
corresponds to the minimum performance that the decision maker wishes to avoid (Ensslin, L. et
al., 2001); Table 3 presents a sample of PAEs and their respective concepts.

Table 3 – Sample of PAEs and Concepts of the model.

PAE CONCEPT
Information system management 1. Reducing rework due to diverse data sources ... Find

errors in the flow of information
University support 2. Receive support from the University ... Have difficulty

solving problems
Competencies 3. Adapt professional expertise to the needs of the sector

... Ignore the employee’s professional training
Group order items 4. Make the group attractive ... Lack supplier for that

group
Involvement and Responsibility 5. Stimulate the commitment of employees ... have

unproductive employees at the workplace
Institution Growth 6. Lead uniform growth in all areas ... Focus only in

some specific areas
Source: Research data.

Due to similarities of some concepts, it was possible to group them in eleven areas of concern,
called Fundamental Points of View (FPVs): “Administration”, “Budget-Finance”, Hospital In-
frastructure, “Information technology”, “Teaching”, “Purchases”, “Logistics”, “Politics”, “Leg-
islation”, “Planning”, and “Human Resources management”. With the identification of the areas
of concern, cognitive maps were constructed through the organization and hierarchy of concepts
and their influence relationships (Ensslin, L. et al., 2010a; Ensslin, L. et al., 2001). The structur-
ing phase is a stage of constant learning and, for that reason, after each validation process the
decision maker made changes and refinements in the model. Based on this activity, it is possi-
ble to increase the decision maker's understanding of each area of concern, so that the means
concepts can be identified to the strategic concepts (Lacerda et al., 2011). Figure 2 shows the
Cognitive Map constructed for the FPV “Logistics”

Cognitive maps were constructed for all FPVs, and it was possible to identify similar concepts
that make up the areas of concern of the decision maker. Thus, in order to facilitate the analysis
process, the cognitive Maps were divided into smaller maps, thus forming clusters and the name
given to each cluster is the result of the decision maker's focus on the objective (Ensslin, L. et
al., 2010a; Ensslin, L. et al., 2001). After the identification of the clusters, these were transported
to the hierarchical structure of value (HSV), as shown in Figures 3 and 4 for the clustering
of concepts, and Figure 5 (HSV). After completing the HSV, the next step is to construct the
descriptors

Pesquisa Operacional, Vol. 44, 2024: e275847



NEWTON MARUBE et al. 15

Figure 2 – Extract of the cognitive Map of FPV ”Logistics”.
Source: Research data.

The construction of descriptors consists of establishing, along with the decision maker, the or-
dinal scales used to measure each point of view, respecting the principles of the Measurement
Theory (legitimacy and validation), as highlighted by (Micheli & Mari, 2014). These authors
report that the construction of scales must comply with the principles of legitimacy (ordinality)
and validation (cardinality). According to the authors, legitimacy is shown by the requirement
of objectivity, accuracy, and precision, while validity is explained by the observance of the type
of operation performed by the scales against the degrees of freedom admissible by it. Legiti-
macy (objectivity, accuracy and precision) is operationalized by the observance of six properties
(Keeney, 1992). The validation principle, within the perspectives established by Micheli and
Mari (2014), is achieved by observing the operations to be performed with the indicators and the
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Figure 3 – An extract from the clustering of concepts in Areas of Concern.
Source: Research data.

degree of information contained in the scales as proposed by Stevens (1946). Thus, the validity
of the model was met, respecting the limits for the statistical tests of the scales (Stevens, 1946).

Once the model scales were defined, to allow the comparison between the descriptors, the deci-
sion maker set Good and Neutral reference levels for each. These levels establish three situations:
Values above the Good level, indicate that the performance is excellent, above the expectations
of the decision maker; those below the Neutral level, indicate that the performance is compro-
mising, below the expectations of the decision maker; and between the Neutral and Good levels,
indicate that the performance is equivalent to the expected (Ensslin, L. et al., 2001).

An example of the reference levels of a descriptor is shown in Table 4, while Figure 6 shows the
descriptors of ‘Logistics’ area of concern.

Table 4 – Reference levels for the descriptor of EPV 1.1.2.1 - Collaborators.

Descriptor of EPV 1.1.2.1 - % of achievement of projected number of collaborators
REFERENCE LEVELS LEVELS OF IMPACT ORDINAL SCALE

L5 100%
GOOD L4 95%

L3 90%
NEUTRAL L2 85%

L1 80%
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Figure 4 – Clustering of concepts into Areas of Concern.
Source: Research data.
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Figure 5 – Hierarchical Structure of Value for FPV ”Logistics”.
Source: Research data

Thus, the scales for each of the Points of View of the HSV were constructed, as exemplified
for the “Logistics” FPV in Figure 6. The completion of construction of the scales of the model
marked the start of the evaluation phase of MCDA-C. The evaluation process allows the assess-
ment and global integration of the model and is divided into four stages: (i) construction of value
functions; (ii) identification of compensation rates; (iii) development of the global evaluation;
and (iv) identification of the profile impact of the alternatives.

After defining the descriptors to evaluate the potential actions of each Point of View, we now
quantify their performance according to the value system of the decision maker. This process
stems from the need to transform the ordinal scales of the descriptors into cardinal scales. The
construction of value functions is necessary since ordinal scales are not considered numerical
scales, even when they consist of numbers that represent only alphanumeric symbols and thus
do not belong to the set of real numbers. Thus, the MCDA-C methodology recognizes the mis-
conception of using ordinal scales for functions involving numeric operations (Ensslin, L. et al.,
2010a). For this, one can use value functions, which are a tool that help decision makers to ar-
ticulate their preferences, ordering them (differences in attractiveness) between pairs of impact
levels or potential actions (Ensslin, L. et al., 2000).

Several methods are used to construct value functions: Direct Punctuation, Bissection and Se-
mantic Judgment. In this case study, semantic judgment is used, where the value function is
obtained by the Measuring Attractiveness by Categorical Based Evaluation Technique (MAC-
BETH) method, through peer-to-peer comparison of the difference in attractiveness between
potential actions (Bana e Costa & Vansnick, 1995)
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Figure 6 – Extract of Descriptors of FPV “Logistics”.
Source: Research data.

From the constructed descriptors, the decision maker was asked to verbally express the difference
in attractiveness between two potential actions. As an example, in descriptor of the EPV 8.1.1
Best Practices, the decision maker was asked: ”What is the difference of attractiveness between
100% dissemination of best practices (L5) and 95% dissemination (L4)? The answer to this
question is based on seven categories: (i) null; (ii) very weak; (iii) weak; (iv) moderate; (v)
strong; (vi) very strong and (vii) extreme. The same procedure was performed in the other levels
of impact of the descriptor forming a matrix, which by the MACBETH method determines the
value function corresponding to the semantic judgments of the decision maker. The values of 0
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for the ”Neutral” impact level and 100 for the ”Good” impact levels were set for each descriptor.
Figure 7 exemplifies the value function obtained for EPV 8.1.1 - Best Practices.

Figure 7 – Construction of the Value Function for Best Practices.
Source: Research data.

Figure 8 presents the descriptors of the “Politics” FPV with their respective ordinal and cardinal
scales. The descriptors of the other FPVs along with their respective scales can be found in the
supplementary material.

From this point, the decision maker can cardinally measure every aspect he considers relevant,
in an isolated form. However, to conduct global evaluation of the model, considering all the
criteria simultaneously, it is necessary to identify the compensation rates for each EPV and FPV.
In order to be able to aggregate local information and obtain a global assessment, it is necessary
find out the substitution rates associated with the criteria (Ensslin, L. et al., 2001), also known as
compensation rates. For this, the decision maker will define the order of his preference among
the existing alternatives. The process, conducted for the entire model, is exemplified in Figure 11
for the eleven FPVs.

In the next step, the alternatives must be ordered according to the preference of the decision
maker. For this step, Roberts’ Matrix is used (Roberts, 1985), and the options are compared in
pairs, as can be observed in Figure 10.
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Figure 8 – Hierarchical Structure of Value and Scales of the “Politics” FPV.
Source: Research data.

Figure 9 – Extract from the identification of alternatives.
Source: Research data.
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Figure 10 – Roberts' Matrix.

It is concluded from this matrix that the order of preferences of the alternatives for the decision
maker is:

A2 > A11 > A1 > A6 > A7 > A3 > A4 > A5 > A10 > A8 > A9 > A0

From this information we have the ordinal scale of the alternatives. To convert them into a car-
dinal scale, the M-Macbeth software is again used and, by means of semantic judgment, it is
possible to construct the compensation rates.

Figure 11 – Global Compensation rates of all FPVs

The procedure shown in Figures 9, 10 and 11 was repeated for the entire model, and the Hier-
archical Structure of Value with the ordinal and cardinal scales and compensation rates for the
entire model was constructed.

The last step of the evaluation phase entails the global assessment of the model and the iden-
tification of the alternatives. With compensation rates determined, local assessments of each
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Figure 12 – FPV “Politics” with its compensation rates and impact profile.
Source: Research data.

action were aggregated into a single global evaluation. For this purpose, the additive aggregation
formula is used (Bana e Costa, 1993; Bana e Costa et al., 2012).

The formula for calculating the overall performance of the model is:
VPEHU (a) = 0.1101 × V FPV 1(a) + 0.1222 × V FPV 2(a) + 0.0919 × V FPV 3(a) + 0.0858

× VFPV 4 (a) + 0.0797 × V FPV 5(a) + 0.1040 × V FPV 6(a) + 0.0979 × V FPV 7(a) + 0.0641 ∗
V FPV 8(a) + 0.0615 × V FPV 9(a) + 0.0667 × V FPV 10(a) + 0.1161 × V FPV 11(a)

(1)

In this equation, V (a) corresponds to the global score of the performance evaluation model for
the SCM of HU-FURG/EBSERH and (a) refers to the evaluation of the criteria linked to each
FPV. For the calculation process of the FPVs, the following equation is used, as exemplified by
the calculation of the “Politics” FPV:

VFPV 8 (a) = 0.2286 × VActivities(a)+ 0.4285 × VSuccession(a)+ 0.3429 × VStability(a) (2)

Where:

VActivities(a) = 0.6471 × VBestPractices (a) + 0.3521 × VNetworks(a)
VSuccession (a) = 0.5385 × VTeamMaintenance (a) + 0.4615 × VContinuityO f Actions(a)

VStability (a) = 0.6250 × VStrengthening (a) + 0.3750 × VExternalPressure(a)
(3)

Therefore:

VFPV 8 (a) = 0.2286 × 66.62 + 0.4285 × 100 + 0.3429 × 100 (4)
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V FPV 8 (a) = 92.37 (5)

With compensation rates determined, it was necessary to identify the impact profile of the eval-
uated criteria. Based on this identification, it is possible to get a picture of which elements of
the model present opportunities for improvement, directing the strategic actions to increase the
performance of the context. As a result of the construction of the compensation rates and the
application of the additive aggregation formula in the model, the total value of 51.55 points was
obtained. Figure 13 shows the scores obtained for all the FPVs of the model.

Figure 13 – Impact profile of the alternatives in the model FPVs.
Source: Research data.

As demonstrated by the figure above, the ‘Legislation’ FPV presented the highest score (103.96),
thus representing an area with a significant contribution to the global assessment. This result
can show an area in which the decision maker is content with the current performance. The
lowest score of -6.93 in the teaching area of concern highlights the fact that the decision maker
has minimum control over the aspects that involve it, which makes it difficult to control and
adopt corrective actions, when necessary, when compared to the aspects of the other FPVs of the
model. The other areas of concern such as Human Resources Management point to areas where
the decision maker encounters more management difficulties, mainly because he has little or no
control over the analyzed aspects and his performance is conditioned to external events, such as
approval from the federal government to hire more professionals or depends on staff from areas
out of his reach.

The knowledge of compensation rates and the model score allowed the manager to have a broad
view of his management process, identifying the criteria in which SCM presents a compromising
level and that need to be improved to reach higher levels of performance. This holistic view also
allows the manager to find out the impact of his management on the criteria he considers essen-
tial. After an analysis of the global evaluation, it is noted that the area that currently compromises
the supply chain management most is ‘Teaching.’ In this case, a negative score is clearly a con-
cern factor for the decision maker, since the area represents 7.97% of the overall evaluation, thus
improvement actions are indicated. Another point of concern is Human resources management,
which presented a score of 12.52 in the evaluation and is at a compromising level. Being one of
the areas that contributes most to the global model (11.61%), it requires special attention from
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the decision maker. In this case, in addition to recommending improvements in the criteria at
a compromising level, it is suggested to pay attention to those criteria that, even though not at
the compromising level, can be improved at a low cost. This can be extended to the other most
influential areas of concern according to the decision maker: Administration (11.01%), Budget
and Finance (12.22%), Purchases (10.40%) and Logistics (9.79%).

Sensitivity analysis consists of verifying that the final model result of the alternatives varies by
changing the parameter values, i.e. it allows to know if a change in a parameter, such as the
compensation rates, will cause a great variation in the evaluation of potential actions (Ensslin,
L. et al., 2001). The sensitivity analysis was conducted on compensation rates to illustrate how
a change in a compensation rate can change the other compensation rates. An increase and de-
crease by 10% in the compensation rates of the EPVs did not generate expressive changes in the
overall evaluation, since the order of preference of actions remained constant, confirming that
the model shows little sensitivity to changes in compensation rates, confirming the robustness of
the developed model.

After completing the evaluation phase of the model, the next step is to propose improvement
actions that comprise the last phase of the model. This phase of the MCDA-C is referred to as the
recommendations phase and aims to aid the decision maker in leveraging the constructed model,
through suggestions for each of the descriptors identified with compromising performance in
the decision evaluation context, that is, the determination of the impact profile of the current
situation. It is important to emphasize that the recommendations phase does not aim to prescribe
actions, but to aid the decision maker in identifying the areas that need improvement, through
the elaboration of improvement actions and in the evaluation of its consequences (Azevedo et
al., 2011; Ensslin, L., Dutra, et al., 2017; Longaray et al., 2015). The recommendations phase is
comprised of formulation of recommendations.

From the identification of the impact profile of the model, the criteria that need improvement are
analyzed, i.e., the descriptors that presented performance at a compromising level. It is observed
that 21 descriptors presented a compromising level of performance. From the analysis of the
underperforming indicators, improvement actions were elaborated for each descriptor, through
goals and action plans. Table 5 presents the proposed action plan for EPV 4.3.1 Integration, which
addresses the integration of information technology systems in the supply chain management.
The improvement of this descriptor is important as it affects the entire supply chain process. Chen
and Shu (2023) reported that advanced management technology, through information systems for
example, improves actual management work (Chen, H. & Su, 2023).

Based on the implementation of the proposed improvements, the performance of the supply chain
management of HU-FURG/EBSERH is expected to increase. If the proposals are successfully
implemented, they will result in an increase of 24.7 points, raising the model score from 51.55 to
76.25 points. Looking at the areas of concern individually, especially at the Budget and Finance
FPV, which contributes the most to the global score, improvement actions on a single EPV, such
as ‘2.2.3 Operational Security’, may impact the entire model by almost 2%, a total of 30.30
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Table 5 – Improvement measure template for the descriptor for EPV 4.3.1 Integration.

Critical performance factors
to be improved:

EPV 4.3.1 Integration

Descriptor: % of integrated systems
Proposed Actions: - Create a multidisciplinary working group (WG) to map all

candidate Integration processes.
- Establish a schedule for the working group findings and
final report.
- Request the IT sector to support the WG.
- Implement the integration of all the organization processes
in the system.
- Encourage the staff to actively participate in the system
tests;

Responsible: Head of the IT Sector
Deadline: First semester of following year
Supervision Frequency: Monthly
How it will be supervised: Monitoring the Schedule with the working group
Responsible for
supervising:

General Manager

Expected result: Change from ‘<80% Integration of systems’ to ‘80%
Integration of systems’

Descriptor Impact: Improving from L1 (-133.33) to L4 (100)

points on this FPV alone and 3.67 points on the global score), presenting a higher improvement
potential of the model when compared to the other FPVs that compose the model.

After the improvement actions have been implemented, the monitoring of the impact on the re-
spective performance indicators and on the overall evaluation of the model should be conducted
continuously, updating the performance of each one indicated. Based on the improvements that
are being made, it is necessary to change the target for each indicator, thus establishing a man-
agement process with continuous evaluation cycles and focused on results. The construction of
the present Supply Chain Management Performance evaluation model was based on the values,
beliefs, and world view of the General Manager, responsible for making all decisions related to
the health care supply chain.

Some of the indicators listed herein were found in extant literature, however, although some
indicators are very similar to those of the model presented in this research, none of them are
exactly analogous to the SCM of HU-FURG/EBSERH. Table 6 shows indicators from the model
constructed in the present study that were similar to those found in literature. It is observed
that the rest of the indicators found in the present study were characteristic to the ad hoc model
constructed and were thus not found in literature.
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Table 6 – Comparison of the model indicators with those found in literature.

Indicator in present study Indicator in literature Authors
Screening/stay no delay in treatment (Supeekit et al., 2016)
Installed capacity overcrowding (Supeekit et al., 2016)
Mapping costs total cost per patient (Supeekit et al., 2016)
screening total waiting time of patient (Supeekit et al., 2016)
stay patient throughput or turnaround

time
(Supeekit et al., 2016)

Access time and distance Accessibility to services (Supeekit et al., 2016)
Mapping costs cost of inventory (Supeekit et al., 2016)
Ideal Quantity obsolete stock cost / overstocking

cost
(Supeekit et al., 2016)

Standardization Commission

Standardization (Lega et al., 2013)

Staff specialization (Lega et al., 2013)
Safety (Lega et al., 2013)

Investment in IT Technological Investment (Lega et al., 2013;
Yazdani et al., 2020)

Supplier satisfaction Supplier relationship
management

(Lega et al., 2013)

Information flow accessibility and flow of
information

(Longaray et al., 2018)

Integration of systems Computerization of stock control
systems

(Longaray et al., 2018)

Suppliers with Best Practice
Certification

Suppliers’ capabilities (Hamid Abu Bakar et
al., 2009)

Suppliers with Best Practice
Certification

Supplier evaluation (Kumar et al., 2005)

Resolvability
Solvability rate (Kumar et al., 2005)
Efficiency of IT system (Kumar et al., 2005)

Effectiveness of Terminals Effectiveness of IT system (Kumar et al., 2005)
Trained users Training utilization rate (Kumar et al., 2005)

With the analysis of the indicators presented in the literature, it is observed that some of them
present a similar idea to those constructed for the supply chain management of the HU-FURG
/ EBSERH but differ on what is to be measured or the scales to be used. On the scales used,
it is observed that those extracted from literature present only one statement/objective, but not
necessarily the direction of preference. These divergences are completely acceptable, since the
constructivist approach of the MCDA-C methodology assumes that the model is customized and
unique to the application context in which the health care institution is inserted, and its con-
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struction considers the specificities and characteristics of the institution and the decision maker's
perception.

5 FINAL CONSIDERATIONS

The present study aimed to construct an individualized multicriteria model to assess the man-
agement performance of a public health care supply chain. To attain this goal, it was essential to
identify the decision context and point out the actors involved, to structure the problem according
to the values and preferences of the decision maker to identify the criteria that affect the supply
chain management and to finally develop the structure of the multicriteria framework, analyzing
the obtained results and identify improvement opportunities. The main criteria capable of gener-
ating the greatest positive impact on the SCM process were also highlighted, recommendations
that, if implemented, have the potential to improve management performance by 47.92%, from
the global value of 51.55 to 76.25. It was observed that specific areas: Teaching, Human Re-
sources Management, Planning, Information Technology and Hospital infrastructure need extra
managerial efforts to improve criteria in these areas of concern due to the low scores obtained.

The participation of the decision-maker occurs in all model construction stages, however, it is
in the Structuring and Evaluation stages that their participation in the model gets clearer, not
only aggregating their perceptions, beliefs and opinions to the model being developed, but also
through knowledge acquired by structuring the data collected during these stages. According to
the decision maker, it is difficult to manage the supply chain without considering all institutional
aspects that affect health care demand and supply. This explains the amplitude and specificity of
the performance evaluation model constructed through the 160 descriptors established.

Regarding future research, the authors recommend further studies on supply chains in the public
sector context since literature is still scarce on efforts of SCM of different areas in the public
sector, with special attention to the disruptions caused by the COVID-19 outbreak. Public ad-
ministration is a broad field of study and according to the analysis of scientific literature, there
are limited studies that relate the tools or methodologies of performance evaluation with the in-
numerous processes with public service. In addition, it is recommended to apply the MCDA-C
methodology in the development of other models of performance evaluation in other processes,
activities, and functions in the public sector.
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estruturação de problemas e avaliação multicritério de alternativas: Insular.
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FERREIRA FA, MEIDUTĖ-KAVALIAUSKIENĖ I, ZAVADSKAS EK, JALALI MS & CATARINO

SM. 2019. A judgment-based risk assessment framework for consumer loans. International
Journal of Information Technology & Decision Making, 18(01): 7-33.

GIFFHORN E, ENSSLIN L, ENSSLIN SR & VIANNA WB. 2009. Aperfeiçoamento da gestão or-
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