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ABSTRACT. This paper aims to support decision-making for the return of classes to determine actions
to reduce the problems arising from the pandemic through a multi-methodological approach using Value-
focused thinking (VFT) and Rich Picture (RP). The case study includes a Brazilian small university, in a
region with social and economic vulnerability. Six stakeholders representing the students, the municipality
community and the university were interviewed from which the hierarchy of fundamental objectives and
an objectives’ network unfolded in education, health, and community were created. Even though health
concerns were shared by all stakeholders, these networks revealed a variety of perspectives not typically
discussed in large universities, such as access to information and communication technologies; awareness of
biosafety measures; and real estate vacancy. These findings indicate that future research should address the
specific needs of small universities in vulnerable cities, particularly those in developing and underdeveloped

countries, where universities’ presence fosters the economy.

Keywords: Education. Soft OR. Problem Structuring.

1 INTRODUCTION

Brazil has been experiencing one of the most significant changes in societal habits since the first
quarter of 2020. With the onset of local transmission of the Sars-cov-2 virus (COVID-19) in
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2 UNIVERSITIES IN SMALL BRAZILIAN CITIES

the country’s major metropolises, measures of social exclusion, severe restrictions on people’s
movement, and suspension of face-to-face activities were required. These initiatives aim to pro-
tect the population’s health and, in particular, to prevent the health system from collapsing due
to the high rate of transmissibility, the long average length of hospital stay, and the need to use
scarce resources for the most critical diseases, such as the use of intensive care units (ICUs) and
respirators (Guimaraes et al., 2020; Lee et al., 2020; Ortega & Behague, 2020).

One of the restrictions was the suspension of face-to-face classes in universities. The Ministry of
Education authorized the substitution of in-class courses to online learning beginning March 17,
2020, for the duration of the Coronavirus - COVID-19 pandemic situation (Brazil. Ministry of
Education, 2020a) and was later changed (Brazil. Ministry of Education, 2020b, 2020c, 2020d,
2020e).

These measures sparked a heated debate about the return of classes throughout Brazil, and be-
cause of the wide variety of contexts involved, the challenges take on different formats and char-
acteristics for each of the universities involved. The subject of this study is a university campus
in a municipality with a population of less than 15,000 people in Brazil’s semi-arid northeast-
ern region. Approximately 59.1% of Brazilians living in extreme poverty live in the Northeast
(Articulagido Semidrido Brasileiro, 2020).

This university is the result of higher education expansion funded by the Program to Support
Plans for the Restructuring and Expansion of Federal Universities (REUNI). REUNI’s various
phases sought to internalize federal public higher education in the country’s most deprived higher
education regions: the north and northeast (Camargo & Aradjo, 2018; Trombini et al., 2020).
Some studies concentrate on rural universities and their specialties, such as attendance patterns,
(Byun et al., 2017), rural students’ college success (Manly et al., 2020), impacts of educational
reforms (Hu & Hu, 2021) or gender gap in STEM primary choice (Ding et al., 2021).

In addition to increasing access to higher education, universities play an important role in a mu-
nicipality’s social, cultural, and economic life. Some studies find links between the establishment
of universities and the various effects they have on the cities where they are located. Universi-
ties, for example, can serve as engines of urban, social, cultural, and economic development in
medium and small cities (Baumgartner, 2015b, 2015a; Makagonov et al., 2018; Zborovsky &
Ambarova, 2018); the growth of public universities and their implications for the real estate mar-
ket (Paula & Faria, 2020); as well as the recruitment and retention of graduates in small towns
(Imeraj et al., 2018). A survey with data from UNESCO about 15,000 universities in 78 countries
between 1950 and 2010, discovered that an increase in the number of universities is positively
associated with future GDP per capita growth (Valero & Van Reenen, 2019).

The presence of universities in small and medium-sized cities influences the characteristics of
the municipality’s structure. This fact emphasizes the importance of involving social agents such
as the population, university community, students, government officials, and economic activity
representatives in order to strengthen educational institutions and their relationships with the city
(Baumgartner, 2015b, 2015a; Zborovsky & Ambarova, 2018).
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This context exhibits characteristics of a wicked problem, such as a diverse set of actors with
varying degrees of autonomy and no subordination relationships, uncertainty, and multiple per-
spectives that direct these stakeholders toward different goals. The difficulty in defining, mea-
suring, or solving the problem is added to the problem’s complexity (Rittel & Webber, 1973;
Rosenhead & Mingers, 2001).

Problem structuring methods (PSM) provide a better fit to the traditional approach of Opera-
tional Research for this type of problem by focusing on the wicked problem’s conditions (Rosen-
head, 1996). As a result, the goal becomes the structuring of the issues and decisions involved,
rather than their resolution (Ackoff, 1979; Georgiou, 2008; Jackson, 1982; Rosenhead, 2006;
Rosenhead & Mingers, 2001).

Several techniques can be used depending on the intended goal and the characteristics of the
problem: Strategic options development and analysis (SODA), for example, is based on the
analysis and construction of cognitive maps; Soft systems methodology (SSM) employs mod-
elling techniques based on systems thinking; and Strategic choice approach (SCA) is concerned
with managing uncertainty in strategic situations. Workshops with interactive participation are
required for the execution of these techniques (Mingers & Rosenhead, 2004; Rosenhead, 1996).

It would be appropriate to combine the use of the Rich Picture (RP) (Checkland, 1972) and Value-
Focused Thinking (VFT) (Keeney, 1992), and thus contribute more realistically and effectively
to the understanding of the problem. The VFT method was developed in response to the criticism
that most decision-making techniques focus on selecting alternatives rather than on how to create
them. According to Keeney (1996), alternative-focused thinking is a limiting mode of thought. It
is critical to appreciate the values of the stakeholders in order to better understand the conflicts
and common interests of the stakeholders and the context. As a result, we sought to include the
Rich Picture to provide a broader and more systematic view of the situation, because it can help
to open up discussion about individual perceptions about a broad range of issues (Abuabara et
al., 2019; Logullo et al., 2022).

Given the socioeconomic impact of universities in small towns and the importance of involving
various stakeholders to strengthen the relationship between educational institutions and the host
municipality, there is a gap in the involvement of various actors in decision-making regarding the
return of face-to-face classes at a university located in a small municipality during the pandemic.
In general, the topic is widely debated in light of the university’s interests (Benalcédzar et al.,
2021; Gherhes et al., 2021).

Through the Value-focused Thinking Problem Structuring Method (VFT) and Rich Picture (RP),
the goal of this work was to support decision-making in the return of classes in a university lo-
cated in the semi-arid northeast in 2021, aiming to determine actions that can reduce the problems
arising from the pandemic caused by Sars-CoV-2, promoting the best adjustment to the needs of
the stakeholders involved. To accomplish this goal, the research begins with this introduction,
then presents a section of the theoretical framework focusing on the theoretical exposition on the
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4 UNIVERSITIES IN SMALL BRAZILIAN CITIES

VFT and RP, the research methodology is detailed, and finally, the results, discussions, and final
considerations are presented.

2 PROBLEM STRUCTURING METHODS AND VALUE-FOCUSED THINKING

In the mid-1960s, methods that are now known as PSM (Problem Structuring Methods) were de-
veloped independently. The methods arose in response to criticism of the limitations of traditional
operational research, which, in the opinion of those who use it, would be more appropriate for
well-structured problems with the consensual formulation (Checkland, 1972, 1981; Rosenhead
& Mingers, 2001; Wheeler & Checkland, 2000). These operational research problems would
be easily validated in terms of their performance measures, constraints, and the relationships
through which the action produces consequences. These methods, however, would be inade-
quate for many real-world problems involving multiple actors, multiple perspectives, immea-
surable and/or conflicting interests, intangible importance, and critical uncertainties (Mingers &
Rosenhead, 2004).

The PSMs can thus be defined as a collection of interactive and participatory methods that com-
prehend the complexities of the context and thus assist the group in understanding the problem,
thus responding to the traditional approach of operational research (Franco, 2006; Rosenhead,
1996). Multiple interpretations of the stakeholder group are explored in problem structuring
methods to understand its complexity and level of uncertainty in order to achieve a certain level
of consensus on objectives (Franco, 2007).

Several PSMs can be characterized according to the objective sought for each problem, including
Strategic options development and analysis (SODA), Soft systems methodology (SSM), Strategic
choice approach (SCA), Robustness analysis, Viable systems model (VSM), Strategic assump-
tion surfacing and testing (Mingers & Rosenhead, 2004; Rosenhead, 1996) and Value-focused
thinking (VFT) (Keeney, 1992).

Concerning the VFT, which was used in this study, Kenney (1992) states that it is a reaction to
the limitations of traditional problem-solving methods that focus on alternatives, which charac-
terizes a reactive rather than proactive action, particularly by comparing the alternatives without
first articulating the values involved. On the other hand, Keeney (1992) argues that the VFT is
constructed in such a way that it assists the decision-maker in focusing on the essential activi-
ties that must occur prior to solving the problem, giving the approach greater proactivity when
compared to common methods.

2.1 Value-Focused Thinking (VFT)

Value-Focused Thinking (VFT) is an important Problem Structuring Method (PSM), which Par-
nell et al. (2013) define as “an important philosophy that advocates a more fundamental view of
values in decision making in our private and professional lives”. They also acknowledge that VFT
has made significant contributions to decision analysis by being used in a variety of applications.
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According to Francozo et al. (2019), in the last nine years, the number of papers published
on Value-Focused Thinking has increased, with a large portion of the volume of publications
shifting from traditional centres to other research centres, such as Brazil and Portugal. The tool’s
application to bring the values of decision-makers can be applied in a wide range of subjects,
including education and government. These projects involved not only one decision-maker but
also a number of stakeholders.

As an example, in the research by Keisler et al. (2014), the VFT was used to pursue the common
goals of three community development organizations that included various stakeholders such as
the executive director, real estate director, two project managers, and the lead community orga-
nizer. As a result, a network of objectives was established to operationalize the generic mission
of these organizations, which direct assets and efforts to improve the communities in which they
are embedded. In Brazil, Morais et al. (2013) present three different case studies with the ap-
plication of VFT and communities. The first dealt with water management. In this case, two
decision-makers were invited to participate in the application. Engineers, both the process con-
trol manager and the energy efficiency manager. The second case involved the strategic planning
of information technology in a Public Energy Company with the participation of two chief infor-
mation officers. The third case involved the disposal of waste from a construction site. This time,
a meeting and discussion were held with a specific committee. Finally, the authors recognise the
tool’s value, particularly in the context of multiple stakeholders and decision-makers.

Keeney (1996, p. 547) highlights VFT applications in cases involving multiple decision-makers,
such as Conflict Management, Inc. (CMI), where the analyst team met “with each of nine princi-
pals of CMI to specify and critically examine their objectives”. The company Strategic Decisions
Group (SDG) is also worth mentioning, as Keeney “held separate discussions with four partners
of SDG to identify the objectives of their compensation system”. In the public sector, the case of
an agency responsible for the management of polluted water in the Seattle region of the United
States was exposed, in which individual meetings were held with decision-making board mem-
bers “to elicit values appropriate for Wastewater 2020 Plus, a project to protect water quality
through the first half of the 21st century”.

There are several examples in the educational sector, including the research of Francozo et al.
(2021), who used the VFT in Brazilian education to structure policies for the inclusion of students
with disabilities in Brazilian federal high schools. In Frangozo et al (2021), the VFT was used,
along with Re-SSM and SODA, to reduce the number of essential objectives to solve the problem,
showing the integration of PSM methods.

The value-focused thinking process (VFT), according to Moore (2005), enables the formation of
clear connections between values and objectives, thereby identifying better alternatives and deci-
sion situations. Values, according to Keeney (1992), are “principles for evaluating the desirability
of any possible alternatives and consequences”. In this sense, the VFT aids in the discovery of
hidden objectives by emphasizing the significance of stated goals.

Pesquisa Operacional, Vol. 43, 2023: €263680



6 UNIVERSITIES IN SMALL BRAZILIAN CITIES

The VFT process is divided into several stages: define the values, identify the middle and purpose
objectives, structure the network of objectives, and create and select alternatives. Interviewing
decision-makers and stakeholders involved with the wicked problem is the first step in identifying
values (Keeney, 1996). This paper will not generate and evaluate alternatives because it does not
seek to solve the problem but rather to aid in the comprehension and organization of the scenario
presented.

2.2 Rich Picture

The Rich picture is a key component of Checkland’s Soft Systems Methodology (SSM) (1981),
which was first described in Checkland (1972). The seven-stage methodology is applied to real-
world problem situations, with the Rich Picture described in stage 2 as a non-systemic analysis
of what exists at the time in the problem situation. Patching (1990) considers a Rich Picture
to be a useful alternative to a textual description of the problem situation rather than an SSM
requirement and uses the phrase as a label for a diagram type.

The Rich Picture is a free-form drawing created during an interview that allows those involved
to understand the problem rather than just read about it. It can also quickly represent the mate-
rialization of a problem situation so that people with different perspectives can understand the
systems involved. Furthermore, it rationally organizes the visually provided statements, identi-
fying transformations and recording contexts, actors, and other information required to improve
the situation (Checkland & Poulter, 2020; Georgiou, 2012; Patching, 1990).

Armson (2011) establishes the following premises for the development of Rich Picture: (i) do
not structure the Rich picture; (ii) do not use too many words; (iii) do not exclude relevant
observations about culture, emotions, and values; (iv) include multiple points of view; (v) include
a self-portrait; and (vi) include a title and a date.

3 RESEARCH METHOD

From methodology, the research classification and stages were developed. The research
framework can be understood in the theoretical context presented, as shown in Figure 1.

The combination of the Rich Picture (Checkland, 1972) and Value-Focused Thinking (VFT)
(Keeney, 1992) was appropriate because a diagram of the issue would help to clarify the situation
around the decision (Abuabara et al., 2019; Logullo et al., 2022). Finally, there is no “right” or
“wrong” solution because any designed solution encounters the limitations of a specific agent or
stakeholder. The tools chosen are intended to assist decision-makers in narrowing the important
points to consider minimizing societal impacts. Figure 2 depicts the research steps that will be
discussed in greater detail in subsequent subsections.

3.1 Problem context

The context depicts the earlier knowledge the authors had about the issue before to the interviews.
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Figure 2 — Research steps.

3.1.1 Definition of the problem and objectives expected to be achieved

To correctly identify the various stakeholders affected by the problem, it was first necessary to
clearly define the problem. Four (4) meetings were held among the analysts, during which the
objectives and expected gains were discussed after employing the VFT method. The context of
the problem was investigated by consulting official documents of the institution, such as reports,
ordinances, resolutions, and analysis of the municipality and region via the IBGE (Brazilian
Institute of Geography and Statistics) website.

As the problem deepened, the team of analysts identified 3 objectives to be explored and validated
with stakeholders: (i) Maximize the performance of the teaching and learning process; (ii) Mini-
mize health impacts, and (iii) Minimize impacts on the local economy. Based on the objectives,
it was possible to identify which groups of agents should be consulted and interviewed.

3.1.2 Definition of stakeholders involved

The university plays an important role in the routine of the city that houses its campus, which
is located far from large urban centres and is economically dependent on university students. In
this regard, the first group of agents consists of city residents and merchants (1) - Community
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members who not only have a direct interest in the university’s decision but are also directly
impacted by it, despite the fact that they do not have the right to participate in the decision-making
process.

The second group of agents refers to the students themselves (2) — Students, who are also
directly impacted by the decision. Some problems may arise regarding online education due to
different income levels and their difficulties regarding digital inclusion. On the other hand, the
return to local classes would expose these students to the risks of contamination by COVID,
and the consequent risk of contaminating the other inhabitants and family members of their
households. To represent this group, the campus representative of the Student Union was
chosen.

The third type of agent is political actors (3) - Community. Because of the city’s small size, the
return of students to local classes could have a significant impact on the municipal health infras-
tructure. Not to mention the increased demand for public transportation, which, if social distanc-
ing is maintained, would necessitate an increase in available buses, exceeding the municipality’s
offered capacity. A city hall official was chosen to represent this group.

The university’s staff (4) - University would be the fourth group of stakeholders. On the one
hand, online teaching makes some activities, such as laboratory classes, difficult to perform; on
the other hand, returning to local classes would expose this group to contamination, where many
make up for risk groups. A member of a committee formed to deal with the pandemic situation
on campus and advise campus management was chosen to represent this group. This committee
includes members from various sectors (library, laboratory, student assistance, and teachers, for
example).

The fifth group of agents are the leaders of the university campus itself (5) - University
decision-makers at the university. The campus administration and the academic coordina-
tor were chosen to represent this group, as they are directly responsible for monitoring teaching,
research, and extension activities. The problem at hand involves multiple agents with opposing
viewpoints. To ensure that all impacted stakeholders were represented, they were divided into
three categories: University (Committee Representative, Academic Coordinator, and Campus
Direction), Students (Student Union), and Community (Representative of Residents, and City
Hall).

The selection of stakeholders is critical for the VFT because the selection of agents with power is
important in the definition of objectives. The Eden & Ackermann Matrix (1998) was built and the
agents were classified to better understand the relationship between interest and power in solving
the problem. Although not all stakeholders are players, that is, with high interest and power, all
are important for understanding the problem. It is observed that, despite being influenced by the
decision, not all of the agents presented thus far participate in it. Figure 3 depicts the stakeholder’s
interest and power matrix.
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Figure 3 — Stakeholder’s matrix of interest and power. Source: Authors (2022)
based on Eden and Ackermann (1998).

3.2 Understanding the problem

Represents the step of direct contact with the agents involved in the problem, so the context of the
problem was improved to a view based on the interviewees’ arguments, therefore more realistic.

3.2.1 Planning and Conducting Interviews

Once the key stakeholders were identified, a script for conducting interviews was created. Ev-
idently, new questions were added based on the responses of each interviewee in order to
maximize the collection of information from each source. The fundamental questions were as
follows:

1. What are the expected consequences if classes do not return face-to-face in 2021?

2. What advantages and disadvantages, in your opinion, will the return of face-to-face/hybrid
classes bring to the various groups involved?

3. What would be the most difficult challenges in resuming face-to-face classes?

4. What are the top priorities for resuming face-to-face classes?

5. What are the expected consequences if classes return to face-to-face classes in 20217
The final point of importance was the attention paid to the duration of the interview; because
everyone had busy schedule, the interviews were limited to 1 (one) hour in length. It is worth
noting that all interviews were conducted remotely via web conferencing applications, with at

least two analysts present at all times to allow for the subsequent exchange and comparison of
annotations.
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3.2.2 Review of initial assumptions

Following the interviews, the analysts discovered that some of the initial premises required
revision. As a result, all analysts gained a better understanding of the problem.

3.2.3 Construction of the Rich Picture

According to Armson’s premises (2011), the analysts began to construct a Rich Picture using the
information gleaned from the interviews. One of the analysts started elaborating the Rich Pic-
ture’s initial outline, which was later built collaboratively with the other analysts. It is important
to note that there are no correct Rich Pictures because each observer or author will have a unique
perspective and interpretation of the analyzed situation.

3.2.4 Validation of the Rich Picture with stakeholders

Following preparation, the Rich Picture was presented to the interviewees, who were asked if
their concerns were adequately understood and represented. As a result, it was possible to ensure
that the information gathered during the interviews was correctly understood and translated for
analysis. Four of the six stakeholders interviewed validated the findings.

3.3 VFT - Value-focused thinking

Pursuing validation of the information obtained from stakeholders through interviews and the
Rich Picture, the VFT was carried out in accordance with Keeney’s guidelines (1992). It was
possible to define the fundamental objectives and half-end objectives during two analyst meetings
in order to finally connect them.

3.3.1 Hierarchy and Network of Objectives

The fundamental objective hierarchy is created by categorizing the fundamental objectives into
levels. According to Keeney (1992), having two or more lower levels ensures that the goal is
dismembered for greater understanding. It is important to note that an objective consists of three
parts: a decision context, an object, and a direction (maximize or minimize). The analysts decided
to keep this structure throughout the hierarchy. Based on the values of the interviewees, it became
clear which objectives characterized the fundamental objectives established at the start of the
study.

The primary objectives and means were extracted from each conducted interview. This means
that its values were derived from stakeholders and explained by its objectives. The following
criteria were used for the formulation of the objective-means-end network: each objective was
evaluated, and similar objectives were grouped into a single objective, with a nomenclature that
represents it. This ensures that the objective description does not have the characteristics of a spe-
cific stakeholder, even if it represents common goals. Following that, the objectives that emerged
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specifically in some stakeholders and represented objectives of a certain profile were included,
so that the network of means-end objectives broadly represented all decision-makers involved.

Once the objectives are listed, they are linked, using the question method: “Why is this goal
important?”. If the answer to this question is to achieve another goal, then it receives an arrow.
The analysts chose not to follow the objective structure instructed by Keeney (1992) regarding
the direction (maximize or minimize) and use a verb in the infinitive form. This decision was
made in order to make the network more didactic, and more easily built since it has a larger
number of objectives and a limited construction space. The network is important to understand
what gaps exist and complete them with objectives that will help to understand the problem.

4 PROBLEM CONTEXT

The concerned university is located in the semi-arid northeast. Its main campus is in the state’s
second-largest city in terms of population. There are also three additional campuses outside of
the city. The university has approximately 10,000 students and offers 45 undergraduate courses
as well as 30 graduate courses. This university has joined the Federal Educational Institutions
Restructuring and Expansion Program (REUNI). The program’s main goal was to increase access
and retention in higher education by increasing vacancies in undergraduate courses, promoting
pedagogical innovations, and combating evasion, in order to reduce social inequalities in the
country (Brazil, 2007).

The municipality is expected to have 11,705 residents by 2020, with formal workers earning
an average monthly salary of around 1.9 minimum wages (approximately 254 dollars). Exter-
nal sources, such as the federal government, accounted for approximately 93.5% of the city’s
revenue (IBGE, 2020). The expenses incurred for the Campus’s operation, including financial
assistance, job site location, and general services, added up to approximately $6 million during
the 2019/2020/2021 fiscal years (according to the federal government’s personnel administration
system). A value greater than what the municipality collected in taxes during the same period,
which added up to $4 million and 400 thousand reais, according to the municipality’s Annual
Budget Law. These figures show how small the municipality is in relation to Brazil, how impor-
tant the University is in stimulating and fostering local activity, and the importance of carrying
out this type of study in municipalities of different population sizes.

The water supply of the municipality is dependent on pipelines that transport water from dams
to the municipality. As a result, the supply is frequently disrupted for corrective and preventive
maintenance. Furthermore, only 38.3% of households in the municipality have adequate sewage.
With the lack of equipment and basic infrastructure to deal with public health during a pan-
demic, this factor adds to the number of hospitalization beds in the Unified Health System (SUS
- Sistema Unico de Satde), which totals 28 units (IBGE, 2020).

The municipality’s public safety is shared with other municipalities, with limited hours for at-
tendance and occurrence registration. In terms of transportation, there are no lines connecting
most students’ home cities to the municipality. This is compounded by the city’s lack of public
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transportation. University students rely on a single round-trip bus, their own transportation, or a
motorcycle taxi.

The campus has 1629 students, 13% of whom are from the municipality. The others are from
Ceard and Rio Grande do Norte, respectively. When classes were normally held, the weekly
commuting movement of students, technicians, and teachers resulted in a population increase
of 14%-15%. The university began in June 2020 with a 6-week online semester that students
could choose to enrol in. According to internal information system reports, 39% of students on
campus did not enrol this semester for a variety of reasons, including a lack of infrastructure
such as internet, access to technology and communication devices, and appropriate conditions
for home study. These characteristics compound the economic and financial vulnerability that
some students face. Subsidies are essential for students to remain at university, and they also
represent an increase in the municipality’s economy.

Figure 4 was created to ensure that the objectives defined in the problem identification stage
(3.1.1) were covered by the various stakeholders chosen. Each circle represents one of the main
objectives. Intersections occur when a stakeholder has multiple interests or addresses multiple
goals.

Maximize the performance
of the teaching and
learning process

Minimize health o
damage !Vllnlmlze
impacts on the

SU - Student Union local economy

RE — Residents

CD - Campus Direction

AC - Academic Coordination
CR — Committee Representative
CH — City Hall

Figure 4 — Venn diagram of the correlation between objectives and agents.

Figure 4 shows that, according to the analysts’ preliminary assessment, all stakeholders are con-
cerned with “Minimizing health impacts” in addition to one of the other objectives. While City
Hall and the population are concerned about the effects on the local economy, the Student Union,
the Covid 19 Coordination Committee, the Academic Coordinator, and campus management are
concerned about the learning process’s performance aspects. Finally, none of the stakeholders
chosen is concerned with all three objectives at the same time.
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5 UNDERSTANDING OF THE PROBLEM

The interviews revealed that the Venn Diagram of the correlation between objectives and agents
needed to be reviewed. The main correction addressed the public’s concern about the effects on
the local economy. What could be seen was that the federal government’s creation of emergency
aid replaced the financial resources brought by the students, and thus there was no impact on the
local economy.

According to the population, as expressed by one of the stakeholders, the absence of students re-
duced the problems and disturbances caused in the city due to the consumption of alcoholic bev-
erages and drugs. Because the municipality is small, information of this nature spreads quickly.
As aresult, the population’s primary concern shifted away from local economic issues and toward
health-related issues. Figure 5 depicts a new correlation between objectives and stakeholders as
a result of this information.

Maximize the performance
of the teaching and
learning process

Minimize health . e
damage !Vllnlmlze
impacts on the

SU - Student Union local economy

RE — Residents

CD - Campus Direction

AC - Academic Coordination
CR — Committee Representative
CH — City Hall

Figure 5 — Venn diagram of the correlation between objectives and agents revised.

As presented in the methodology, returning to classes during the pandemic is a problem that
involves many stakeholders. As a result, the Rich Picture is an essential component for compre-
hending this context. The team of analysts was able to elaborate the Rich Picture that depicts
the transformations, actors, and information required for greater clarity of the problem’s context
through six interviews with stakeholders (Checkland & Poulter, 2020; Georgiou, 2012; Patching,
1990).

The need to vaccinate the population was regarded as critical by all parties involved for a safe
return to local classes. The National Plan for the Operationalization of the Covid-19 Vaccine was
launched on December 16, 2020, with the goal of vaccinating priority groups in the first half of
2021. (Brasil, 2020). Given this timeline, university planning is still incomplete, as teachers are
not among the risk groups, and no vaccine has yet been approved by ANVISA - the Brazilian
National Health Surveillance Agency.
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The plot of the figure depicts the elements that characterize semi-arid inner cities, such as high
temperatures and small homes that house large families. The student is at the centre of the de-
bate between online and face-to-face instruction, weighing the key differences between the two
modes.

Even without the existence of local classes in the municipality, ‘emergency aid’ was a determin-
ing point for the municipality to have a good income in 2020, moving the local economy. It was
also noted that new businesses have been opened. However, it is perceived that there is appre-
hension among the population and small business owners about the negative consequences of the
end of aid, as well as the non-return of local classes.

The presence of the university in the municipality is associated with increased crime and drug
use, in addition to the positive aspects such as the growth and development of the municipality.
According to information obtained from stakeholders present in the research, crime indicators
were reduced in the meantime during the pandemic, with the occurrence of online classes and,
as a result, the suspension of activities on campus.

Some advantages of face-to-face classes stand out, such as access to libraries and laboratories.
However, in order for classes to take place safely, interviewees were emphatic about the need for
protocols, hygiene equipment, the availability of 70% alcohol, totems, face shields, reducing the
available seats in each class due to the new social distancing requirements, and other resources
that are in accordance with the biosecurity booklet to be adopted by the campus (based on the
instructions of the federal government). In this regard, campus administration considers how to
reallocate capital costing resources saved during the online semester. Figure 6 was created using
these elements.
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Figure 6 — Rich Picture.

Pesquisa Operacional, Vol. 43, 2023: €263680



MARIANNA CRUZ CAMPOS PONTAROLO et al. 1 5

The Rich Picture was validated by four stakeholders after the analysts created it. It was dis-
covered that stakeholders in general understood the Rich Picture. However, the information that
characterizes the municipality’s local economy was not well understood. It was perceived that
the problem of returning to university classes is viewed solely as an internal challenge for the
institution and its participants. The importance of the VFT application is perceived, considering
the various stakeholders also associated with the community. As a result, a more comprehensive
view of the problem at hand will be possible.

6 VFT APPLICATION, RESULTS, AND DISCUSSIONS

The VFT became relevant because it assisted in understanding the values of various stakeholders
and, as a result, elaborating the fundamental objectives of the problem. It was understood as a
strategic objective “To minimize the negative effects of the pandemic in the return to classes of a
university in the semi-arid northeast”. This was divided into three fundamental objectives, each
related to reality: education, health, and community economics. Without the VFT, it would be
more difficult for the agents involved to understand how their objectives and values interact with
those of the other agents, which was exacerbated by the University’s lack of approximation with
the local community. Table 1 shows the hierarchy of built-in objectives.

Concerning the goal of “Maximizing the performance of the teaching and learning process”, it
was perceived that interviewees from the university and students expressed concern about the
effects on dropout. The students enrolled in the period are those who chose to take the online
course rather than perform and wait for the face-to-face classes to resume. Even if the student is
enrolled in the period, he or she has the option of cancelling one or more subjects, or the entire
semester. Then, with the goal in mind, one can define active students as those who enrolled in
subjects and attended until the end of the semester.

Because many students do not have access to quality information and communication technolo-
gies (ICTs), and those who do sometimes acquire low-quality equipment that does not allow for
an online class or access to the institution’s information systems, access to these technologies
may interfere with remote teaching. Furthermore, failure to complete field activities, group ac-
tivities, and laboratories may jeopardize students’ performance in the ENADE (National Student
Performance Exam for Undergraduate Courses), the main evaluation of higher education univer-
sities in Brazil, as well as in the labour market. The impact of technology on teaching practice
was also highlighted, given that some teachers were unfamiliar with some new technologies and
were experiencing them for the first time during the pandemic.

All stakeholders were concerned about their health. However, it was discovered that the efficacy
of biosafety measures and the reduction of contamination rates in the university are dependent on
the dissemination of protocols, as well as their awareness and material availability. The number
of hospitals and ICU beds in the municipality exacerbates this concern. Hygiene and cleaning
materials even involve basic resources, such as water, that are difficult to obtain in the region, as
well as the university’s financial commitment for this purpose. Furthermore, biosecurity proto-
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Table 1 — VFT - Hierarchy of objectives.

Strategic objective: Minimize the negative effects of the pandemic on back-to-school at a university in the
semi-arid Northeast

1. Maximize the performance of the teaching and learning process

1.1 Maximize the number of active students

1.1.1 Minimize the amount of locks

1.1.2 Maximize the number of students enrolled in the period

1.2 Minimize the difference in access to information and communication technology

1.2.1 Maximize the number of students with access to remote learning technologies

1.2.2 Minimize the impacts of low technological quality on student learning

1.3 Maximize the quality of the teaching and learning process
1.3.1 Maximize the result of courses in ENADE
1.3.2 Maximize the alignment between skills required by the labor market and academic training

1.3.3 Maximize the use of technologies in teaching practice

2. Minimize damage to health

2.1 Minimize damage to the health of the academic community

2.1.1 Minimize contamination rate

2.1.2 Maximize the dissemination of biosafety protocols

2.1.2.1 Maximize the availability of hygiene and cleaning materials

2.1.2.2 Maximize awareness of biosafety protocols

2.2 Minimize damage to the health of the community

2.2.1 Minimize contamination rate

2.2.2 Minimize the occupancy rate of hospital beds

2.2.3 Maximize dissemination and awareness of preventive measures

3. Minimize impacts on the local economy

3.1 Minimize the number of closed establishments

3.2 Minimize economic impacts on university-related segments

3.2.1 Minimize real estate vacancy rate

3.2.2 Minimize the reduction in revenue in commercial and service establishments

cols necessitate the use of more ventilated rooms and structures to measure the temperature of
everyone entering college buildings.

Because the presence of the university stimulates the local economy, the city’s commerce was
affected by the suspension of the local class, and to a lesser extent in 2020, due to the provision
of emergency assistance by the federal government (Brazil, 2020). Due to the decrease in the
value of emergency aid and its impending closure, this was becoming a concern for the year
2021. During the interviews, it was mentioned that the region’s trade profile had changed during
the time period studied, with fewer enterprises aimed at the university public and more trade in
basic services. The cancellation of rents and inn reservations has reduced the rate of real estate
occupancy, which has been impacted by the suspension of local classes. It is possible to create a
network of half-end objectives after constructing the hierarchy of objectives (Figure 7).

It is perceived that the community’s situation is more related to population health because the
prevention of coronavirus requires economic measures, such as social distancing. This is not
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Figure 7 — VFT - Network of objectives.

so clearly reflected in education. However, another relevant half-end goal can be seen in the
network: compliance with biosafety measures, which complicates the problem even further.

7 FINAL CONSIDERATIONS

The pandemic caused by Sars-Cov-19 affected all economic activities in Brazil and around the
world, without exception. One of them was higher education, which had classes suspended and
later shifted to an online format until the end of 2021. Brazil is a large country, which exacerbates
existing inequalities in the population, such as in the Northeast region, where approximately 60%
of the population lives in extreme poverty (Articulagdo Semidrido Brasileiro, 2020). Consider-
ing a semi-arid region of this state, because particularities should be considered when dealing
with difficulties, and that the university moves monetary values superior to the municipality,
this work addressed the following question: “How Value-focused Thinking can support back-to-
school decision-making in a campus in a small Brazilian city in 2021, aiming to minimize the
impacts caused by the COVID-19 pandemic and promoting the best adjustment to the needs of
stakeholders (University, Community and City management)?”

In this work, Value-Focused Thinking was used to better understand a complex problem: the
decision to return to school during a pandemic, which does not have a clear and unanimous solu-
tion. It was necessary to first define the agents involved: city residents and merchants, students,
political actors, university staff, and university campus leaders, and then to understand their val-
ues alongside them, which are critical for the construction of better alternatives. Despite the fact
that the interviews were conducted individually, the use of VFT was critical in highlighting the
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common values for solving the problem, showing the various angles of the problem, and making
its dimension clear to stakeholders.

Six stakeholders were interviewed, allowing for the observation of conflicting and common in-
terests for the study’s construction. The analysts’ initial understanding of the problem enabled
the elaboration of some premises to initiate an understanding of the problem and provide an
adequate and diverse range of stakeholders. During the interviews, it was possible to challenge
some established premises while also adding new facts to the research, such as the importance of
emergency assistance for the municipality’s financial health and, as a result, an adjunct view of
the importance of returning to local classes in the municipality.

The combination of VFT and Rich Picture is one of the work’s highlights. RP helped in struc-
turing the problem with VFT, considering that a diagrammatic view helps in understanding the
context involved in decision making. The Rich Picture was validated by four stakeholders who
claimed to recognize most of the situations presented. Stakeholders were surprised by the com-
pleteness and complexity of the image generated, given the contribution of several participants
who did not communicate with one another. The case study aided stakeholders in determining
the potential impact of the decision in the real world and in identifying alternative decision op-
tions. It is important to note that the Rich Picture is not a finished and frozen work, but rather
represents the current state of this complex problem, which is constantly changing.

During the case, the feedback from the university campus management team had a significant
practical impact. The issues raised in the interviews were deemed critical. Because health was
the central point for all stakeholders, the interviewees realized the scope of the stakeholders
involved and that they should collaborate in favour of an integrated solution to this problem. This
is a practical outcome that demonstrates the technique’s utility and simplicity.

As a limitation, we highlight the fact that a citizen represented the population’s viewpoint.
Despite the possibility of disagreement, it is already a starting point to highlight the opinion
of this stakeholder, who would otherwise be ignored. Another limitation of this study is the
lack of investigation into potential problem solutions as well as the development of monitoring
indicators.

The measures of social isolation interfered with the methodology because they made face-to-face
workshops impossible, in addition to being a fundamental protection measure of the problem
situation faced. Efforts have been made to mitigate these effects, such as the use of messaging
tools and Google Meet. This tool eliminated the need for additional costs by allowing interviews
to be recorded and thus repeated to identify potential flaws in interpretation.

The opportunity to analyze the problem is observed for future studies using the Soft Systems
Methodology (SSM). Value-Focused Thinking (VFT) also provides tools for the continuation of
this study, such as the development of attributes for the objectives and, later, the development of
alternatives. A multimethodological model could also be used to apply other Solution Structuring
Method tools. In addition to these suggestions, tools such as MIRO and Whiteboard, which
enable the emulation of virtual co-creation workshops, can be used to improve the methodology.
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Because of the education expansion in Brazil, many federal educational institutions are located
in small municipalities and in economically and socially vulnerable areas. As a result, this work
can help other educational institutions, communities, and school administrators who are facing
similar decision-making challenges as a result of the pandemic.

The presented problem also provides opportunities to investigate the community impact of the
university’s establishment. What can be analyzed using socioeconomic indicators such as popu-
lation growth, Gross Domestic Product in the municipality, or tax collection, for example. As a
result, a picture before and after the university’s presence in the small town can be established.

It is worth noting that municipal elections were held in 2020, so the pandemic’s management
changed at the start of 2021, a cycle that also includes the completion of this work’s analyses.
According to news reports and press releases published by the city and the university campus,
there was an agreement between the campus management and the city in the second quarter
of 2021 to enrich the debate; plan vaccination of higher education workers who are part of the
federal government’s National Immunization Plan as a priority group; and ensure that munici-
pal decrees allow greater biosecurity for the population, based on the epidemiological situation
diagnosed in the city.

The number of cases and deaths increased significantly as a result of this shift. From the start of
the pandemic to December 2020, 188 cases and 6 deaths were reported, while from January to
May 2021, 1318 new cases and 30 new deaths were reported. A 700% increase in cases and a
500% increase in deaths (Brazil, 2021). It is worth noting that this study was completed in 2020,
before the pandemic ended and vaccinations began in the country. It was decided at a meeting of
the university’s board of directors that classes would be held online during the first half of 2021.
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