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Abstract

Interest gaps exist between the university and the small firms when running a business
assistance program, leading to the importance of practical guidance that could accom-
modate both partners’ interests. However, there is relatively little literature about how the
university team should implement business assistance to a small partnering firm. Accord-
ingly, this research used three stages and a mixed-method approach to solve the problem,
involving qualitative and quantitative techniques and action research. This study introduced
PROSEM, an acronym for problem rooting, solution treatment, and measurement, to guide
university business assistance to small firms by adopting the design thinking paradigm. The
results revealed a significant impact on the SME’s business performance. The PROSEM
process further proved that a measurable and well-planned treatment based on the root
causes could increase revenue and production volume and reduce the returned product rate.
At the same time, this study enriches researchers’ knowledge and skills in developing the
concept and guidelines of a systematic problem-solving method using unique, real cases
in the small business community. As such, the PROSEM affirms that design thinking is
an open and adjustable concept which can be embedded and modified in various problem-
solving procedures.

Keywords Business assistance - Higher education institutions - Small medium enterprises -
Design thinking

Introduction

“They only came a few times, providing short counseling, a little capital assistance, and
never to be seen again” is a common innuendo uttered by small- and medium-sized enter-
prises (SMEs) after an engagement with a higher education institution (HEI) community
service. The project motivation is often driven by the HEI’s needs rather than the SMEs’
needs (Noor 2010). Many SMEs often perceive the HEI's assistance as being irrelevant or
inappropriate to what they really need (Johnson and Tilley 1999). While an HEIs’ mission
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is to develop reliable and useful knowledge, the SMEs seek to capitalize on existing knowl-
edge to obtain a competitive advantage (Bjursell and Engstrom 2017). Therefore, HEIs
need to offer their goods and services carefully so that SMEs can relate to and compre-
hend, emphasizing the added value for SMEs.

Both Gibb (2000) and Rezk and Gamal (2020) point out some common approaches HEIs
use when supporting SMEs: assistance, intervention, training, consultation, public aware-
ness, and global community development. Salleh and Omar (2013) suggest five additional
methods: knowledge exchange, research and development, training, consultation work, and
product commercialization. Most studies discussed the effectiveness of practices that par-
tially increase SME performance. For example, knowledge and technology transfer plays
a critical role in university-industry collaboration (UIC) (e.g., Formica 2005; D’Este et al.
2019). Visitation, risk training and assessment, and business assistance methods effectively
helped more than 700 small business operators in Australia (Breen and Seers 2002). Matt
and Rauch (2013) improved the productivity of an Italian small business using a work layout
redesign intervention. Ankrah and Al-Tabbaa (2015) suggest that training is one of the most
useful methods in UIC activity. Furthermore, although finance intervention has a signifi-
cant impact on SMEs’ job creation, the greater impact came from the training and business
development services intervention (Grimm and Pafthausen 2015).

Despite the effectiveness of these methods in the HEI-SME linkage context, a clear
step-by-step of two or more integrated methods has not yet been discussed. Such a dis-
cussion is essential because the stereotypical problem facing HEIs when offering business
assistance to SMEs is the lack of funding (Noor 2010; Puukka 2008). Hence, HEIs need a
detailed plan to ensure their limited funds are effectively used and enhance the SMEs’ per-
formance. We believe that this goal can be achieved by deploying a proper procedure that
combines well-constructed plans based on SMEs’ interests, treatment plans and execution,
and results measurement. Thus, this current study has one primary goal: to design an effec-
tive business assistance procedure from HEI to SME.

To achieve the main goal of this study, we adopted the design thinking (DT) approach,
given that the common reasons for a failing HEI-SME linkage are due to the university
misunderstanding of the SME’s real needs, inconsistent mentoring programs, the inability
to maintain the relationship once the initial program has been fulfilled, and the difficulty
of measuring the results of the programs (e.g., Johnson and Tilley 1999; Breen and Seers
2002; Ferreira et al. 2010; Perkmann et al. 2011). Using DT to mitigate these problems
requires holistic and systematic mentoring (Wade and Demb 2009) to provide long-term
sustainable impacts (Temtime et al. 2004), initiated by exploring the SMEs’ real needs,
giving proper treatments and solutions, and evaluating by measuring the effects on the
SMEs. Moreover, the DT approach has been widely used in several action studies in the
context of educational and business-related problem solving and innovation quests (e.g.,
Liedtka 2011; Wetzler 2013; Selloni and Corubolo 2017; Che-Tu et al. 2018). Gonera and
Pabst (2019) found that implementing DT in industry-academia relationships might pro-
vide successful innovations, superior solutions, and lower risks and change costs. Never-
theless, how to instill a DT paradigm in HEI business assistance for SME:s is still unclear.

The manuscript is structured as follows. In the next section, the authors present a litera-
ture review, aiming at outlining the issues of the HEI-SME business assistance and design
thinking concept, as well as the gaps that have not been discussed by past relevant studies.
Given the extensive context of this study’s main goal, a practical example of a SME’s real
situation is needed. Hence, the next section presents the targeted research questions and
hypotheses developed for one small Indonesian firm’s actual business setting. The next sec-
tion summarizes the research method, divided into three studies. The results, discussions,
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theoretical and practical contributions, limitations, and conclusions are then discussed
accordingly.

Literature Review
Research Dynamic of HEI-SME Business Assistance Programs

SMEs are the most common form of enterprise in many countries (Boldrini et al. 2017;
Tambunan 2008), occupying a dominant position in the worldwide business commu-
nity. SMEs account for more than 90% of all firms, for example, in China and Indonesia
(Ismail et al. 2011; Gordon et al. 2012; Hong and Lu 2016; Maryanti et al. 2020). There-
fore, SMEs are crucial to regional and national economic development, mainly to gener-
ate new jobs and entrepreneurship (Thorpe et al. 2009; Jones et al. 2010; Rakicevic et al.
2016). Despite all of the SMEs’ advantages, it is a fact that most of them are fragile, and
many SMEs go out of business within a few years of inception (Pefia 2004).

SMEs encounter relatively similar business problems, such as finance, marketing, human
resources, skill, technology, quality, and management (e.g., Ferreira et al. 2010; Fausiah
2016). The SMEs’ failure rate is relatively high throughout the world (Fang et al. 2009).
Approximately 40% of newly established SMEs fail to survive their first year, and 90% col-
lapse within ten years of operation (Hong and Lu 2016). Even in developing economies like
South Africa, the failure rate reaches 70%—80% in just a few years (Ferreira et al. 2010).

Due to the limitation of SMEs’ resources, it is obvious that they need external support from
stakeholders such as government bodies, corporations, and any other non-profit organization
like HEISs in the form of both financial and non-financial supports. Financial support refers to
financial aid from various organizations provided to SMEs to start new businesses or improve
SMEs’ business capacity. In contrast, non-financial aid offers training, mentoring, technology
transfer, business incubators, business networking, and business assistance (Rakicevi¢ et al.
2016). In addition to money, integrating available knowledge and expertise can have a simulta-
neous impact on the SMEs’ performance. The point is that all supports given to SMEs should
encourage modernization, capacity building, and business scale expansion (Tambunan 2007).

To date, many studies have discussed various types of support available to SMEs. For
example, Ferreira et al. (2010) found that support for product issues should begin even
before starting a business, and then, when the business is in operation, the SME may need
finance, marketing, and human resource support. Another study by Temtime et al. (2004)
revealed that the primary supports needed by SMEs are finance, training, business clin-
ics, and technology transfer. In particular, the most common forms of small firm sup-
port in Indonesia include training (22.9%), capital assistance (17.3%), facilities (16.1%),
and dissemination or the introduction of new technologies and methods (15.2%) (Tam-
bunan 2008). Meanwhile, in the context of the HEIs-SMEs relationship, knowledge and
technology transfer are the critical method of collaboration (e.g., Formica 2005; D’Este
et al. 2019). Nevertheless, not all external support types effectively improve SMEs’ busi-
ness performance. For example, Lambrecht and Pirnay (2005) found that private external
consultancies had an insignificant effect on SMEs’ net job creation, turnover, or financial
matters. Furthermore, large variations in HEIs and SMEs’ outcomes are revealed because
each party has different missions, moves in distinct phases, and appreciates different values
(Virani 2014; Bjursell and Engstrom 2017).
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The different results generated from various support types prove that no such method
can be generalized to all SMEs’ conditions. Each SME needs a different type of support
because they may vary in business size, industry type, the form of ownership, develop-
ment stages, leadership, sources of capital, and so forth (Temtime et al. 2004). The crucial
question must be asked whether the support provided is relevant and whether it meets the
SMESs’ particular needs and problems (Ferreira et al. 2010). Past studies have apparently
overlooked this question.

There is a potential mismatch between what is required by SMEs and what is given
by the support providers (Storey 2002), especially the supports coming from HEIs. Many
studies have demonstrated that university-industry collaborations are far from straight-
forward because most HEIs focus more on science-based projects and are not generally
focused on the SMEs’ needs and problems (Lovsund et al. 2020). That is why HEIs are
rarely the first point of call for SMEs (Ismail et al. 2011). For example, less than 10% of
SMEs in South Africa sought support from HEIs because what they offered was not useful
in practice, did not meet the SMEs’ needs and problems, or those academicians were not
well suited to provide entrepreneurial support (Ferreira et al. 2010).

Consequently, an HEI’s role and proper techniques for supporting SMEs are less well
understood. Thus, there is a lack of guidelines for conducting appropriate and effective
business assistance from HEIs to SMEs. Systematic and holistic business assistance is use-
ful to create long-term sustainable development for SMEs (Temtime et al. 2004). As such,
it is necessary to discuss how an HEI can deliver practical business assistance to SMEs.
However, extensive past literature related to business assistance is mostly written from
the perspective of survey method to assess or evaluate the programs that had already been
delivered to numbers of SME (e.g., Breen and Seers 2002; Lewis et al. 2007; Mole et al.
2011; Hong and Lu 2016; Adham et al. 2019). In the meantime, there is a growing need to
understand how business assistance should be designed systematically, starting from how
to know what the SMEs really need, what kind of treatments should be offered, and how
to measure the treatments’ effectiveness. In this case, an action research (AR) approach
could be the most appropriate method to fill this literature gap. The current study aimed to
address this shortfall in the literature.

Applying Design Thinking Approach in HEI-SME Business Assistance

Some barriers exist in the HEI-SME interaction. The most fundamental drawback is
problem identification. Different goal orientation and learning opportunities between
HEIs and SMEs lead to different perspectives on how to see a real problem. Ironically,
the biggest issue HEIs face when conducting business assistance is problem recogni-
tion (Maryanti et al. 2020). Misidentified problems could lead to the implementation of
treatments or solutions that are less than ideal because problem identification is crucial
when determining proper solutions (Payne and Wenger 1998). Another obstacle is meas-
uring the project’s result, which is a difficult stage of the HEI-SME collaboration pro-
cess (Perkmann et al. 2011). To date, however, scant replicable examples are provided to
know how the procedure of HEI-SME business assistance should be applied in research,
leading to the importance of creating a systematic procedure and testing it in a real small
business situation.

Within the last two decades, only a few scholars have implemented HEI's action-based
procedures to mitigate SME problems. For example, Warren (2003) deployed business
assistance called business process reengineering (BPR) to a small building and garden
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supply and manufacturing firm in the UK using a collaboration of UK-government and
university support. That project was initiated by identifying the firm’s problems: poor del-
egation, coordination, and control of activities, along with a need to increase business scale
through production automation. The BPR project, which embraced the development of
management and information systems to improve employees’ and materials’ monitoring
and tracking, enhanced the employees’ work culture and environment. At least three limita-
tions could be observed in the article. First, the problem identification came solely from the
firm managers; the author did not absorb the input from other stakeholders’ perspectives,
such as employees or customers/clients. It is possible that the core problems were not com-
prehensively understood. Second, the issue was limited mainly to human-resource-related
issues. Third, the BPR implementation result was not measured and described quantita-
tively; hence, the readers might not be well assured about the effectiveness of the BPR
intervention.

Another example from the UK context was Ismail et al. (2011). Assisting one small
table manufacturer in the UK, they introduced the five-step intervention to mitigate the
company’s problems whose procedure included: (1) process audit and agreement of scopes
and objectives; (2) work plan development; (3) implementation; (4) evaluation, and (5) in-
depth intervention. Again, the problem identification was derived merely from the firm’s
owner-manager, excluding the employees and customers/clients. The problems—or what
they called turbulences—were broadly identified in the context of product, process, organi-
zation, people, and operations. To sum, the five-step procedure helped the firm to expand
its market, develop the product line, reduce operating costs, and improve its profit mar-
gin. However, the article did not clearly explain how a particular intervention was planned,
implied, and measured. For instance, what and how was the intervention used that caused
the 11% reduction in material wastage, 8% reduction in rejects and returns, and the 70%
reduction in late deliveries?

Matt and Rauch (2013) assisted a small bathroom furnishing firm in northern Italy.
Instead of being driven by the firm’s real existing problem analysis, their study was
driven by the firm’s desire to improve its production rate. The information came only
from the management. Matt and Rauch then introduced the Lean production approach
to help the company. Before initiating the process, the concept was decomposed into
single working packages and planned on a two-year axis. The next step was elaborating
a detailed realization plan (containing responsibilities and due dates) and then present-
ing the plan to all staff. In the operative stage, the further action was reorganizing the
production layout and introducing work cells and small autonomous teams responsible
for the quality of the process steps. This assistance method successfully achieved a bet-
ter-organized production layout, which, in turn, increased the firm’s productivity rate by
25%. However, this technique’s step-by-step procedure was not adequately described in
the six-page article.

To achieve a clear, adaptable, and effective procedure for business assistance to SMEs,
HEIs need to carefully and systematically plan the program, starting from recognizing the
real problems and needs of the partnering SMEs before stepping forward to design treat-
ment alternatives to each problem and closing the cycle of the assistance program with the
results measurement. Similar to action research, the assistance program may require more
than a single cycle (Davison et al. 2004) because dissatisfaction or mistarget might occur
after the measurement phase; thus, the assistance procedure should possibly be rerun or
modified. The cycle of business assistance can be well conducted using the design thinking
(DT) paradigm, an approach considered by many researchers since Rowe (1987) used it in
the book Design Thinking in 1987.
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Design thinking is a paradigm for dealing with business problems (Martin 2009). It has
been widely used by the business and management community to broaden perspectives on
challenges encountered by contemporary organizations (Stacey et al. 2000). Nevertheless,
design thinking is rarely used in the HEI-SME business support model.

The basic equation of DT is What (thing)+How (working principle)=Result
(observed) (Dorst 2011). If this equation is embedded in SME assistance planning, the
stages include: first, identifying and mapping the problems; second, applying treatment to
the identified problems; and third, measuring the effectiveness of the treatment on busi-
ness performance and taking learning experiences from the processes. The stages are also
relevant to Susman and Evered’s (1978) Canonical Action Research (CAR), one of the
most popularly used methods in action research for social science. CAR suggests five
stages in a cycle: diagnosing action planning action taking evaluating learning. The
DT paradigm could be used closely and supportively with many kinds of action research.
Over time, similar models have evolved, adjusting to specific areas, interests, or goals,
such as Reflective System Development, ETHICS, Action Science, Soft System, and
Action Learning (Davison et al. 2004). Each circumstance requires adaptable plans and
techniques rather than adopting predetermined methods (Davison et al. 2004). A better
impact could be obtained by SMEs that received customized support services (Rakicevié
et al. 2016). For these reasons, Calgren et al. (2016) call for more research on how design
thinking concepts could be used in a project context such as the HEI-SME business assis-
tance model.

Introducing the PROSEM

This study proposes PROSEM, inspired by the DT paradigm, CAR, and other existing mod-
els, to develop a practical guideline for HEI business assistance to SMEs. PROSEM consists
of Problem Rooting — Solution — Treatment Measurement in one cycle of action research.
We believe that the stages in a cycle could be simplified without losing their essence as long
as the cycle can reflect them in subsequent activities. As such, PROSEM was further defined
in this study as an integrated assistance concept conducted by an HEI to systematically and
comprehensively support an SME, from the problem identification stage to determining
solutions, and finally, measuring the effect of that support on business performance.

Problem Rooting Problem identification and the solutions developed are part of the prob-
lem-solving process, which refers to a cognitive operation searching for a solution to iden-
tify problems or find the path to reach a goal (Wang and Chiew 2010). The classic theory
proposed by Polya (1954) showed the problem-solving procedure starts with understanding
the problem, determining and executing the appropriate actions, and evaluating the plan’s
overall effectiveness. One method of recognizing the real issues encountered by a small firm
is the root-cause analysis (RCA), which is a process of understanding the core of a prob-
lem. The RCA is a useful technique to help determine current obstacles and identify specific
areas in which process improvements might produce the biggest benefit (Wilson et al. 1993).
In addition, a mind map strategy may be employed to understand the root causes, followed
by the implementation of the solutions. A mind map is a multi-colored and image-centered,
radial diagram representing semantic or other connections between material. It shows the
sub-topics of a domain creatively and seamlessly (Buzan 1995) and is often used for its sim-
plicity (Eppler 2006).
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Solution Treatments The problem needs to be deconstructed (Hekkert and Van Dijk 2011)
before referring to a specific solution. The solution can only start working effectively once
the core of the problem situation has been established (Dorst 2011). Payne and Wenger
(1998) identified two elements of problem-solving. First, understanding the problem and
searching for the possible solution in the solver’s experience. When a solver cannot find
a solution to a particular issue, reasons might include the ambiguity of the problem or the
unavailability of a solution (Wang and Chiew 2010). As such, the HEI team may not be
able to rely on internal resources when providing business assistance to small firms; thus,
they need to involve external resources, both financial and non-financial, such as expertise
and new technology or methods. Effective integrated solutions may be obtained through
collaboration. The first step toward gaining a high-value integrated solution is recognizing
a firm’s traditional area of strength or operation and then diversifying or improving into
new productive and innovative activities (Davies 2004). Treatments should be provided fol-
lowing the conditions encountered. That is, a “firm-centric” solution should be given on a
production issue, while a “customer-centric” treatment should be implemented when the
identified problem concerns a market issue.

Measuring the Effectivity The evaluation step should begin by observing activities when
starting the program. A process of evaluation should be initiated in the process stage that
continues until the result. Program measurement can identify treatment types that need
evaluation and determine whether the treatments achieve their objectives. If a treatment
program has been implemented effectively, the measurement of the outcomes may focus
on the evaluation. At this stage, according to Davison et al. (2004), the reflection or learn-
ing process occurs to decide whether or not to continue the program. According to Posa-
vac (2016), program measurement can use different types of program evaluations, such as
need-based, process-based, and outcome-based. A need-based assessment aims to identify
and measure the level of unmet needs within the program. Process-based measurement
involves checking the planned processes and activities. The outcome-based evaluation
focuses on the results that are commonly quantified. The evaluation is not limited to meas-
ure the level of target achievement, but in a more challenging situation, the measurement
also covers the comparison of pre-and post-program participation (Boruch 1997).

Research Questions and Hypotheses

A successful business assistance program requires supporting factors: intensiveness
and sustainability (Wahyudi 2009). Intensiveness demands a close interaction between
the service provider (HEI) and receiver (SME); thus, a local SME would be the most
effective choice for HEI to guarantee closeness and intensive interaction in the pro-
cess. Sustainability demands user-driven and continuous programs provided by HEI
to the assisted SME. At the same time, the SME’s problem may be too complex to be
handled by a single HEI. Financial and human resources are the most critical prob-
lems for an HEI when conducting SME business assistance. A study involving action
research is a highly involved method, demands good backup support, and can be
costly (McGrath and O’Toole 2012). For these reasons, this study needs to determine
one geographically close industry with the potential for local economic development.
Hence, a small, traditional sweet snack firm in Riau Province, Indonesia, was chosen
in this case study to test the implementation of PROSEM. The second consideration
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was the product uniqueness through the use of locally sourced raw materials. Aribowo
et al. (2018) observed that avoiding imported materials could ensure better business
sustainability in Indonesian businesses. The third consideration was driven by the fact
that the product has a strong heritage value in the region, making it important that the
product thrives in the market.

After selecting the small firm that would be the case study of PROSEM implementa-
tion, we could then formulate the research questions and hypotheses based on the part-
nering SME’s real business situation. Based on initial field observation from the firm
and an interview with the owner, the study found that the primary problem was the slow
revenue growth over the last couple years (Fig. 1).

In business terminology, this phenomenon is called income stagnation, which refers
to a business with slow or flat revenue growth (Maryanti et al. 2020). Several macro-
economic factors can cause income stagnation, including competition, policy, taxation,
market structure, GDP growth, or demand and supply. Microeconomic drivers include
multiple aspects of corporate and consumer behavior. Factors from both areas can influ-
ence the SME’s business performance (Lopes et al. 2017; Lin and Magnago 2017; Rusu
and Roman 2016). One or more of these factors could be the causes of the problem that
need further investigation. The potential root causes need to be deconstructed before
determining the proper treatments or solutions to overcome the primary problem (Hek-
kert and Van Dijk 2011). Hence, the study addresses the research questions below:

RQ1 What are the root causes of the income stagnation of the partnering SME?
RQ2 What can possible integrated treatments be given to the partnering SME’s identi-
fied root causes?

In the end stage of PROSEM, the results must be measured to determine whether
the procedure is effective and worth replicating to another real small business situa-
tion. Various methods of business assistance, when properly conducted, can improve
small businesses’ performance (e.g., Formica 2005; Salleh and Omar 2013; D’Este et al.
2019). In an example case, Wren and Storey (2002) conducted an experiment involv-
ing two groups, business support treatment and non-treatment business support groups.
The result indicated that business support is most effective in the mid-range SMEs who
received treatment to increase firm sales turnover and employment rate. Hence, the
study hypothesizes:

Partnering SME's average monthly income before treatments

134

2017b ] 59

2017a 54 134

2016b B 125

2016a | a5 125

0 20 40 60 80 100 120 140 160
Target (in million IDR) Realization (in million IDR)
a = first semester; b = second semester USD 1 =IDR 14500

Fig. 1 The average monthly income growth of the SME before treatments
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HI There is a significant difference in the partnering SME’s performance before and
after receiving the integrated business treatments.

H?2 Effective integrated business treatments significantly improve the partnering SME’s
business performance.

Method

The research method followed PROSEM’s stages in a single cycle while the analysis was
divided into three studies, each of which used a different method (Fig. 2).

A pre-study was initiated, namely, an agreement involving the authors’ team and the
partnering SME. This arrangement is necessary to develop a mutual understanding of the
scope, focus, and project’s methods between parties (Lindgren et al. 2004). The first and
second studies were conducted to answer research questions (RQ/ and RQ2), while the
third study aimed to test the hypotheses (H/ and H2). A comprehensive mixed-method
approach containing qualitative and quantitative methods and action research was tailored
to each study’s objectives.

Study 1

The initial PROSEM stages, which started in January 2018 and ended in April 2018,
aimed to identify the SME’s root problems through an explorative approach and root
cause analysis (RCA). The problems were explored using an in-depth interview, a

Pre-study — Study 1 Study 2 Study 3
(Agreement) (Problem Root Cause) (Solution Treatments) (Measurement)
MoU between What are SME’s business How to overcome those Are they effective?
HEI team and problems? problems?
partnering SME ¢ i ¢
Finding the root causes of Providing solutions to each Measuring the effectiveness of
Target outputs:
SME’s problem identified cause treatments
Activities: 1. Mapping entire 1. Setting action plans; 1. Testing the datasheet of the
potential problem set; 2. Conforming the plans with SME’s business
2. Finding the root causes; SME; performance;
3. Selecting feasible and 3. Applying the plans; 2. Learning the barriers and
affordable causes. 4. Involving a third party when results within the
necessary; processes;
5. Monitoring the processes; 3. Taking any form of
6. Documenting the processes; modification, adaptation, or
7. Gathering data. replacement if necessary.
Techniques: Qualitative approach: Action research by determining and  Quantitative approach:
1. Depth interview; applying practical treatments. 1. Descriptive analysis;
2. Root cause analysis. 2. t-test (pre- and post-
treatments);

3. General linear model.

Fig.2 The practical roadmap of PROSEM
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standard method associated with qualitative studies (Shao 2002). Five to seven
semi-structured questions were asked of thirteen interviewees (see Table 1), mainly
to address the firm profile, business scale, product variety, quality, production pro-
cess, and the marketing approach. The entire transcript was selected, analyzed, syn-
thesized, and placed in the result section as the interviewees’ indirect and narrative
explanations.

After mapping the entire problem, the RCA was performed. The study followed RCA
guidance from Mahto and Kumar (2008). The team and interviewees conducted a series
of brainstorming sessions to find the root causes. A fault diagram was built, starting
with the end failure (income stagnation) and progressively tracing each cause that led to
the prior cause. The process continued till the trail could be traced back no further. Only
the contributing causes were retained, and all non-contributing causes were removed.
Once the fault diagram was completed and checked for logical flow, the team deter-
mined the possible effective treatments to prevent the consequences from occurring
again.

Study 2

Study 2, initiated in May 2018 and ended in November 2019, aimed to apply the treatments
for each root cause identified. This stage was action research, focused on monitoring and
evaluating the impacts of the researcher’s direct actions within a participatory community
to improve the community’s performance quality (McGrath and O’Toole 2012). A practical
approach provided treatments for each root cause of the problem identified in Study 1. It is
important to note that the treatments were not conducted once but gradually and more than
once. The progress was monitored and documented and later used as empirical data (Boldrini
et al. 2017) in Study 3. Moreover, using a longitudinal approach makes it possible to under-
stand the effect of the proposed solutions on business performance (Mazzola et al. 2012).

Table 1 Interview Description

No Interviewees Location Method Duration Language
(minute)

1 Owner Workshop Face-to-face 46 Indonesian
2 Production staft-1 ‘Workshop Face-to-face 14 Indonesian
3 Production staff-2 ‘Workshop Face-to-face 12 Indonesian
4 Quality Control ‘Workshop Face-to-face 16 Indonesian
5 Marketing staff Workshop Face-to-face 19 Indonesian
6 Store-1 Store Face-to-face 25 Indonesian
7 Store-2 Store Face-to-face 18 Indonesian
8 Store-3 Store Face-to-face 23 Indonesian
9 End-consumer-1 Store Face-to-face 4 Indonesian
10 End-consumer-2 Store Face-to-face 6 Indonesian
11 End-consumer-3 Store Face-to-face 6 Indonesian
12 End-consumer-4 Store Face-to-face 5 Indonesian
13 End-consumer-5 Store Face-to-face 4 Indonesian
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Study 3

Study 3, which started in December 2019 and finished in January 2020, aimed to measure
the treatments’ effectiveness in improving the SME’s business performance based on its
income per month, product volume per month, and product returned rate (as commonly
used in Indonesia) (Suliyanto et al. 2017; Bismala 2016). The dummy variables used
include before and after treatments, while time-series longitudinal research was employed
to gather data from multiple time points (Neuman 2014). Secondary data were collected
from two years before and after the assistance was launched. Therefore, the total popu-
lation was 48 secondary data elements from 48 months of observation. A pretest—post-
test experiment (Cooper and Schindler 2011) was conducted to quantitatively evaluate the
impacts. An independent t-test analysis was employed to assess the magnitude of the differ-
ence in the SME’s business achievement before and after the treatment. In addition, a mul-
tivariate analysis using the general linear model (GLM) was deployed to test the magnitude
of treatment to the dynamic of business turnover, production volume, and product return
rate. The results would allow the SME and the HEI teams to decide whether the treatments
effectively improved business performance and created new knowledge in the context of
the HEI-SME business assistance program.

Results
Study 1 - Problem Rooting

A series of in-depth interviews with the firm owner, production staff, marketing, distribu-
tors/stores, and end consumers thoroughly overviewed the SME’s problems. Each saw the
issues from a different perspective, but some could be semantically grouped into the same
problem category. Table 2 shows how the interviewees described the fragmented problems.

Basically, the problems were related to each other, and causal relationships were also
observed. Therefore, it is necessary to analyze the root cause to determine the real source
of the problems. The RCA was conducted to determine appropriate solution treatments.
Table 2 also reveals the aspects of working capital and wage, which were excluded from
the mind map model due to the limited availability of funding assistance to cover both. The
business assistance in this study emphasized knowledge mentoring, technology transfer,
and new production methods rather than financial aid.

Figure 3 displays the causal relationships between the issues identified by the inter-
viewees. The first was the income stagnation due to a high product return rate of 20% to
25% each month. The returned products were treated as waste because they could not be
resold, thereby affecting income. Moreover, the rate also shows the existence of problems
in the quality of the finished products. According to the interviews, even though the expira-
tion period should be three months, the product would become hard and unconsumable in
the first month. The root cause of the high product return rate is the low durability of the
product.

The second predictor of income stagnation was the limited supply to the dealers/stores.
Interviews with store owners revealed customer’s demand was relatively high, but there
was limited availability of products. The circumscribed supply was due to the firm’s ina-
bility to produce an adequate volume of products demanded by the market. Moreover,
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Table2 Problem mapping

Source Problems

Owner — Working capital
— Income stagnation
— Production volume stagnation
— Lack of human resource
— Local market coverage

Production staffs — Non-ergonomic production layout area
— Inefficient production time
— Wage

Marketing staff — Local market coverage

— High product returned rate
— Wide sales area
— Door-to-door sales method

Distributors/stores — High product returned rate
— Limited supply
— Quality consistency
End-consumers — Limited flavor
— Low durability means the products cannot be
used as souvenirs for people traveling to distant
areas
— Low quality of plastic packaging

the field observation also revealed inefficiencies in production time such that with a total
workforce of only 12 people, the production process was relatively slow. The whole pro-
cess, ranging from preparation, processing of raw materials, cooking, and packaging, was

Product durability

Product quality

¥

High rate of return
product

Lack of flavor

neome Limited

Stagnation Limited supply | volume of
- product

Lack of human

Market coverage lﬂefﬁClen.l
production time resource

Lack of Door-to-door
marketing staff marketing

ability of

product

Low quality of
plastic packaging

Non-ergonomic
production layout and
traditional process

Conventional/
offline marketing

Fig. 3 Problem mind map of observed SME’s root causes
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conducted through manual operations. For example, workers could only process 6 kg of
raw materials per day by stirring the dough manually and were observed to be perform-
ing overlapping functions due to undefined job descriptions. Furthermore, the plant layout
was not well organized, which led to the overlapping of the production and stacking areas.
Therefore, the root causes of the second problem include non-ergonomic layout and tradi-
tional production processes.

The third was the huge unmet potential of market coverage and the lack of salespeople
to market the products using the door-to-door approach. The owner was fully aware of the
production volume constraint and decided not to satisfy a potentially greater demand due to
the workshop’s sub-optimal capacity. The business had no idle capacity that could be opti-
mized to meet the demand. In addition, the marketing strategy was traditional and offline.
Therefore, another root cause was the conventional offline marketing process, which led to
the inability to reach a wider market area.

Meanwhile, based on the distributors’ comments and end consumers, the products were
revealed to have a limited variety of flavors. From earlier observation, only four flavors
were offered to the market, including pandan, pineapple, purple cassava, and vanilla. The
owners acknowledged that these flavors suited the adult segment but were barely consumed
by younger consumers. Another complaint was made about the unattractive packaging of
the product. Through the use of transparent white plastic with the product brand as the
packaging material, it was apparent the firm had not used packaging as a promotional tool.
In other words, the packaging was used only to wrap the products. Therefore, the root cause
observed from these problems is attached to the variability of the product.

Study 2 - Solution Treatments

Problem mapping revealed the root causes encountered by the firm included: (1) product
durability, (2) non-ergonomic production layout and traditional process, (3) conventional
and offline marketing, and (4) product variability. Therefore, the treatments focused on
these four aspects. Note that the treatment delivery was based on the application of produc-
tion technology to minimize financial subsidies (Table 3).

Product Durability The SME’s low income was mostly caused by the product becoming
hard within a month despite the three-month expiration period. Even though there was no
observable change in the product’s flavor and edibility, the perceived quality was low. Nor-
mally, the hardened products are returned by the stores, recorded as losses, and discarded
by the firm. The intervention for this problem was training by a food technology professor
to demonstrate appropriate methods of processing foodstuffs. A two-day training was held
at the firm’s workshop and attended by all production staff. The expert introduced Stabilex
BR, a modified starch that binds water in the dough to maintain the softness and increase
the finished product’s durability.

Non-ergonomic Production Layout and Traditional Process Several inefficient staff
movements were observed due to the improper production area, which also led to a long
production time. The layout further caused a reduction in production volume and low sup-
ply to stores. The solution proposed was to reorganize the layout to fit the production pro-
cess flow and follow raw material storage dough preparation dough cooking molding
inside wrapping outer packaging quality control finished product storing finished prod-
uct display, as shown in Fig. 4. The workers were divided according to each production
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Fig.4 Working area layout before (left) and after treatment (right)

process. Moreover, storage cabinets and showcases customized according to the needs and
space available were provided to ensure the finished product’s hygiene and organize tidier
storage and display area. A dough mixer tailored to the firm’s optimum capacity was also
provided to speed the mixing and cooking process.

Conventional/Offline Marketing The limitation on the production volume yield led to
traditional marketing, which involved door-to-door store visits. The use of only one mar-
keting person limited the coverage of potential sales territories, and this was one of the
factors observed to be causing income stagnation. For these reasons, online marketing was
introduced by utilizing social media platforms such as WhatsApp and Facebook. A two-
minute promotional video was created for these channels. The reseller and drop-shipper
methods were used for greater audience coverage, involving consumers in the marketing
chain. Resellers buy merchandise from the firm while drop-shippers sell without having to
stock the merchandise.

Product Variability Before initiating the treatment, the firm had only four flavors, includ-
ing pandan, pineapple, purple cassava, and vanilla. Simultaneously, the packaging was also
very plain and unattractive, using only transparent white plastic bags with the brand sticker.
This problem was solved by introducing a dual-layer packaging method that involved using
a thin paper to wrap finished molded products and a paper box to enclose the wrapped
products. The product and its information were no longer printed on stickers but directly
on the packaging. Moreover, through the guidance from food technology experts, new fla-
vors were launched, including jackfruit and soursop, while strawberry and chocolate were
added to diversify the market to the younger segment.
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Table 4 Mean and independent t-test

Income per month (IDR?) Production volume per  Returned product
month (pack) per month (pack)
Mean
Before treatment 52,199,334.38 2,292.04 461.21
After treatment 91,565,625.00" 1 3,761.29"" 1 24529 |
Standard Deviation
Before treatment 5,799,689.95 235.53 48.10
After treatment 13,528,642.06 466.65 133.47
#USD 1=IDR 14,500
“p<0.05, “p<0.01, "p<0.001

1 increase; | decrease

Study 3

All the treatments applied in this study were provided to solve the identified root cause
problems, with the overall objective of enhancing the firm’s business performance. This
performance was measured quantitatively to determine the treatments’ effectiveness
through income generated, production volume, and decrease in the returned product rate.

Table 4 shows all variables of the SME’s business performance were significantly
improved after the treatment. For example, the income per month was nearly doubled,
which means the firm recorded much larger sales. Moreover, the diversification of the mar-
keting model through social media channels and chain marketing expanded the market.
The increased production volume was a significant driver of the rising dealer merchan-
dise stocks and increased monthly income. The increment in the merchandise supply also
increased the market reach because resellers and drop-shippers have enriched the conven-
tional door-to-door approach.

Furthermore, the technical assistance provided improved the quality of the products and
led to a significant reduction of almost half in the number of products returned compared to
two years before the treatment. In short, the treatment led to three positive impacts, a drop
in the losses, more merchandise supplied, and increased merchandise shelf life.

A multivariate analysis used the GLM to prove the planned and measurable treatment
quantitatively improved the partnering SME’s business performance. The dependent
variables include income, production volume, and returned product per month, while the
treatment was used as a dummy variable and predictor, as shown in Table 5. The GLM

Table 5 Multivariate general linear model for treatment towards partnering SME’s business performance

F-stat p Adj. R? H[]p2
Treatment — Income per month 171.66 0.000"" 0.784 0.789
Treatment — Production volume per month 189.61 0.000"" 0.801 0.805
Treatment — returned product per month 55.59 0.000"" 0.537 0.547

* Partial Eta Squared (effect size). Cohen (1988) guideline: 0.02=small effect; 0.15=medium effect;
0.35 =large effect.

“p<0.05, “p<0.01,

EEE

p<0.001.
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results showed treatment significantly improved income (F=171.66""; I],’=0.789) and
production volume per month (F=189.61"""; 1]p2=0.805), and simultaneously lowered the
returned product per month (F=55.59"""; 1]p2=0.547). Entire effects sizes were very strong
(I]p2 >0.35). The treatment’s accuracy strongly influenced the increase in income and pro-
duction volume per month at 78.4% and 80.1%, respectively, while the returned product
per month was 53.7%. These findings proved the HEI’s business assistance to the SME,
conducted by delivering a well-planned treatment, greatly affected the partnering SME’s

business performance; thus, the findings supported the two hypotheses.

Discussion

This study’s primary goal was to design effective business assistance from HEI to SME. A
PROSEM, constructed by applying the design thinking paradigm, was introduced, implied,
and tested in an SME’s real business setting to achieve this objective. The goal was then
derived into two research questions and two hypotheses, aiming to explore the real causes
of the partnering SME’s main problem (income stagnation), determine proper treatments
and examine the effectiveness of those treatments. Three studies, conducted over a total
time of two years, were launched sequentially to investigate the capability of PROSEM to
achieve the goal and answer the questions and hypotheses of this research.

In determining the real facing problem by the partnering SME (RQ1), information was
gathered comprehensively from the partnering SME owner, staff, clients, and consumers
regarding their perceptions about the factors driving the partnering SME’s income stag-
nation. By deploying RCA, the 18 identified problems from all interviewees could then
be rooted in four leading causes: product durability, non-ergonomic production layout and
traditional process, conventional/offline marketing, and product variability. Obtaining these
critical causes—if corrected—could prevent the recurrence of those similar symptoms;
thus, to mitigate the problems, one needs first to recognize and comprehend the factors
that are causing the problem (Mahto and Kumar 2008). By continuing to ask “why” until
the prior cause could be traced back no further, one can retain the contributing causes and
discard the non-contributing ones (Chandler 2004; Maryanti et al. 2020). This process can
help the HEISs to utilize their resources effectively and efficiently when providing business
assistance to their partnering SMEs.

Soon after recognizing the four root causes of the partnering SME’s main problem,
treatments were carefully planned and designed to answer the RQ2. These treatments
involved not only the HEI team (internal solver) but also a collaboration with external pro-
fessionals such as a food technology expert, a commercial video maker, and a web devel-
oper. This study combined the subsidy of work facilities and new production and marketing
methods. Both parties, the HEI team and the partnering SME, learned that training on raw
material processing and the provision of Stabilex BR substances could increase the prod-
uct durability, leading to a significant decrease in the product returned rate. Furthermore,
the rearrangement of the workspace ergonomics and the provision of a dough mixer cre-
ated a more efficient process, leading to more finished products to supply to the dealers
without adding human resources. Flavor extension and packaging improvement increased
income per month due to expanding the consumer segment and increased customer satis-
faction. In addition, modernizing marketing methods through social media and leveraging
resellers and drop-shippers’ role increased sales turnover and expanded the marketing net-
work. These positive results reinforce the study of Rakiéevic et al. (2016), which suggests
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that better outcomes would be achieved by SMEs that use customized support, rather than
adjusting their needs to the help that the HEI team possesses and wants to provide. Such
action could cause the SMEs’ problems to not be accurately covered and mitigated by the
business assistance program. Moreover, each SME has unique characteristics and con-
ditions (Temtime et al. 2004), leading to a requirement for adjusting the specific action
framework to the particular SME context (Ismail et al. 2011).

For those reasons, it is essential to make sure that the treatments are need-based and
organized to correspond to the SMEs’ specific problems, expectations, and requirements
(Chrisman and McMullan 2004). The outcomes should be further tested quantitatively
to validate the results and strengthen the program’s efficacy (e.g., Posavac 2016; Gonera
and Pabst 2019). In this case, the quantitative increase (or decrease) of the SME’s busi-
ness performance and its relationship could be the appropriate success support indicators
(Rakicevi€ et al. 2016). As such, this study confirms that the evaluation phase is an inte-
gral part of many kinds of the action-based problem-solving framework—including the
PROSEM—and should be positioned after the solutions or treatments implementation
(e.g., Susman and Evered 1978; Davison et al. 2004; Ismail et al. 2011; Stal and Paliwoda-
Pekosz 2019). Correspondingly, based on the hypotheses testing results, this study clearly
showed that HEI’s business assistance has a precise and measurable influence on increasing
the partnering SME’s business performance. There were significant differences in partner-
ing SME’s monthly income (increase), production volume (increase), and returned product
volume (decrease) caused by the series of treatments provided. The improvement included
enhancing SME income, which was the main reason for this study (Fig. 5). Such findings
are thus in line with other previous studies highlighting the importance of well-planned
and customized business supports for improving SMEs’ business performance (e.g., Chris-
man and McMullan 2004; Temtime et al. 2004; Ferreira et al. 2010; Rakicevi¢ et al. 2016).

Returning to this study’s main goal to design effective HEI-to-SME business assistance,
we contend that the program should be initiated by recognizing the partnering SME’s
actual needs before determining the proper treatments to mitigate specific problems of the
SME. This step is vital to avoid any mismatch between HEIs’ and SMEs’ interests (Sto-
rey 2002; Lovsund et al. 2020). The processes and data collection should be documented
at each step—before and after the treatment—so they can be analyzed and evaluated in

Partnering SME's average monthly income after treatments
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Fig.5 The average monthly income growth of the partnering SME after treatments
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the end. The measurement results then can be a valuable lesson learned by both parties
to decide whether or not the program helped to boost the SME’s performance, and at the
same time, can satisfy the HEI’s interests of academic fulfillment. Evaluating the value
of an engagement allows the HEI to utilize their resources efficiently to deepen and apply
knowledge in the industry and solve their partnering SMEs’ problems effectively.

Contributions
Theoretical Contribution

Extensive past literature concerning HEI-SME business support has focused more on eval-
uating or assessing the effectiveness of the support types that were delivered; the results
relatively vary, confirming that each SME has different conditions and thus needs different
treatment (Temtime et al. 2004; Rakicevic et al. 2016; Maryanti et al. 2020). However, how
to design and install a useful program has been overlooked and remains unclear, thereby
leaving huge concerns about the mismatch between HEIs’ and SMEs’ interests. This pos-
sible mismatch often fails to satisfy both parties, and, unfortunately, SMEs are usually the
more dissatisfied party (e.g., Storey 2002; Ferreira et al. 2010; Ismail et al. 2011; Bjursell
and Engstrom 2017; Lovsund et al. 2020). As such, this paper might contribute to narrow-
ing the gap in the literature concerning this matter.

This study’s main contribution lies in the insights gained from how the design thinking
paradigm is embedded in the development of effective HEI-SME business assistance. In
this paper, support is manifested in the PROSEM procedure: how it should be applied in a
real small business setting, what impacts could be achieved, and what kind of lessons could
be learned by the HEI and the SME. The effectiveness of PROSEM can also broaden and
support previous studies whose results prove the benefit of using design thinking in action
research in many areas and specific situations (e.g., Liedtka 2011; Wetzler 2013; Selloni
and Corubolo 2017; Che-Tu et al. 2018), particularly in an industry-academia context (e.g.,
Gonera and Pabst 2019). At the same time, PROSEM might become one alternative among
other evolving action research models such as CAR, Soft System, ETHICS, and so forth
(please see Davison et al. 2004) that can be adjusted to specific circumstances in various
disciplines.

Practical Contribution

De Faoite et al. (2004) state that the business support offered by HEIs to SMEs is mostly
not very effective in practice, resulting in a high failure rate of implementing such pro-
grams throughout the world (Ferreira et al. 2010). Lack of replicable and practical HEI-
SME collaboration guidelines could lead to some difficulties in getting the programs
executed successfully in the long term (Thune 2007). Hence, for the HEIs’ practitioners,
the PROSEM procedure, whose effectiveness has been tested in this study, could be an
alternative guideline for planning, executing, and evaluating a business assistance program
to SMEs. This study shows that the importance of applying RCA in rooting the SME’s
problems—derived from multiperspective information sources—emphasizes the necessity
of deconstructing the problem before determining and initiating specific and straightfor-
ward treatments or solutions (Dorst 2011; Hekkert and Van Dijk 2011) to meet the particu-
lar need of the SME. The treatments offered and applied in this study encourage business
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assistance practitioners to involve external support from professionals because some issues
could not be solved by the HEI team alone.

Both Payne and Wenger (1998) and Wang and Chiew (2010) show the possibility that
business assistance practitioners may not be able to find a solution on their own; thus, they
need external help. This strategy is much better than simply ignoring the problem and forc-
ing the partnering SME to accept only the solution that the HEI team can offer. The ignored
problem might be the most crucial issue for the SME, and the solution being offered could
be, perhaps, not needed by the SME. Lastly, although the result measurement occurs after
implementing the treatments, strengthening Sari et al.’s suggestion (2019), the progress
and data collection should be carried out and documented at each step. The pre-and post-
treatment database must be tested quantitatively to increase the treatments’ effectiveness.

An HEI’s business assistance program can be beneficial for a SME’s business devel-
opment. As Lewis et al. (2007) said, in many parts of the world, there is a gap in the
knowledge base perceived by the SME owner-managers in their interaction with a busi-
ness assistance program, and this gap might lead to their skepticism toward the HEI team.
Moreover, it is commonly understood that HEIs focus on developing the body of knowl-
edge theoretically, while SMEs tend to capitalize on the applied or practical knowledge
to improve their business process (e.g., Bjursell and Engstrom 2017). Consequently, the
HEI’s business assistance may be perceived as somewhat irrelevant, inappropriate, and
impractical (Johnson and Tilley 1999; Ferreira et al. 2010). The pre-stage of the PROSEM
procedure requires a mutual agreement from both HEI and SME to explore and find the
core problems jointly and plan and decide what kind of treatment would be implemented.
This method could also open a wider opportunity for knowledge exchange between both
parties. Thus, as stated by Flood (2000), this combination might put researchers (HEIs) and
practitioners (SMEs) into one joint team to find the best treatment together, which, in turn,
could boost the SME’s performance. The improvement will then provide a multiplier effect
by expanding employment opportunities and improving the surrounding communities’ eco-
nomic welfare.

It is also worth highlighting that the PROSEM procedure would be best implemented
with a small number of local SMEs (this study only used one small local firm, given the
limited resources the HEI team possessed) to achieve better effectiveness. This strategy is
in line with Pecas and Henriques’s (2006) suggestion that university-industry collabora-
tion should be formed in a small project and localized to ensure its strong and long-term
relationship. Small projects make it easier to define each party’s role, achieve higher per-
sonal trust, communicate in an interpersonal manner rather than a formal one, and main-
tain the program intensiveness and sustainability (Demain 2001; Wahyudi 2009). In vein
with Mole et al. (2011), a “deeper” strategy, focusing and intensifying more resources to a
small proportion of SMEs, would give a better result than a “broader” strategy that spreads
thin resources to a broader range of recipient SMEs.

Limitations

The first limitation of this research is that this study was conducted on only one small
firm in Indonesia. Thus, the worldwide generalizability of the results could be somewhat
debatable. However, we could argue that the situation encountered in this HEI-SME col-
laboration is similar to other HEI-SME engagements in many parts of the world. That
is, knowledge and interest gaps on both parties could result in the ineffectiveness of the
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business assistance provided (e.g., Lewis et al. 2007; Ferreira et al. 2010; Virani 2014;
Lovsund et al. 2020). Most HEISs fail to understand SMEs’ real problems and needs. To
tackle this global issue, PROSEM anticipates such potential conflict by requiring the
HEI and the SME to sit together as equal partners, creating a joint written agreement
before initiating the program to explore the root causes and determine the treatments
together. This strategy is universally replicable because, instead of initially dictating
the specific treatments, which could vary in different situations, PROSEM emphasizes
the importance of the prior processes before determining the treatments. Moreover,
the RCA technique embedded in our PROSEM procedure is also a common strategy
worldwide. Therefore, we believe that the procedure could serve as practical guidance
in many different businesses and countries.

Another limitation might be that although our partnering SME’s monthly average
income has increased significantly within the two-year assistance program period, the
outcome did not entirely meet the average targeted income until the end of the program
(Fig. 5). Furthermore, after the program ended, quite satisfactorily, in January 2020,
our partnering SME informed us that their income dramatically decreased by 30% from
April to October 2020. The income drop within that period cannot be separated from the
fact that many consumers lost their purchasing power caused by the global economic
recession during the COVID-19 pandemic. Therefore, in line with Davison et al. (2004),
although a single cycle of action research might work effectively, additional cycles
might be necessary to perfect our project, particularly to further investigate the recent
income drop and then gain a useful reflection about business strategies to apply during
the crisis.

Furthermore, our eleven treatments (Table 3) were applied simultaneously to over-
come four identified root causes due to the treatment methodology carried out in this
study. The simultaneous application of whole treatments causes difficulty identifying
which one is most effective. For future studies, when the program requires more than
one treatment type, we suggest separating different treatment(s), in different period(s) if
possible, where each one is conducted and evaluated as a sub-cycle within one big cycle
of action research, to gain a clear picture of each treatment’s effectiveness.

Conclusion

This paper contributes to narrowing the gap between the HEI’s and SME’s interests, and at
the same time, to filing the dearth of practical guidance in conducting an HEI-SME collab-
oration. In doing so, our PROSEM procedure—as an alternative model modified from the
DT concept—could answer the main goal of this study and all the research questions and
hypotheses. That is, to conduct effective HEI-SME business assistance, the DT paradigm
could guide both parties to deconstructing the leading causes of the problem, determining
the possible and feasible treatments, and measuring its effectiveness properly. Thus, we
could be assured that DT is an open and adjustable concept of the problem-solving method
that can be modified and applied universally in various situations, areas, and disciplines.
In our case, slight adjustments such as requiring a mutual understanding from both parties,
involving multiple stakeholders when mapping the problems, collaborating with external
supports, and quantitatively measuring the outcomes could dramatically increase its effec-
tiveness without substantially changing the essence of the DT procedure.
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