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Abstract

This study estimates the financial value of return on investment (ROI) of research funds. Four simulation estimations are employed to 
measure ROI finance value that considers the outputs, outcomes, impacts and total ROI from the allocation input received. Research 
outputs, outcomes, and impacts can be quantitatively measured based on improvements to existing systems. In terms of input, the 
Malaysian government has allocated MYR301,350,000 for fundamental research in the 2021 budget compared with 2019, up 9.5 percent 
from 2019. It brings up the question: To what extent does the input of research funds allocated by the government yield a good return in 
outputs, outcomes, and impacts to the academic community, society, and country? The result of total ROI shows around MYR7 return is 
generated by researchers for each Malaysian ringgit channeled by the funder. More specifically, for a research project, it is more difficult 
to produce impacts and outcomes compared to research outputs. The positive return is evidence that all the allocated funds are beneficial 
to the stakeholders. The government can apply this approach in calculating ROI for evaluation and fund allocation to universities. 
Furthermore, the positive financial value of research output, outcome, and impact automatically contribute to a positive innovation 
environment in Malaysia. 
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1. Introduction

Research is a systematic scientific process in solving an 
issue or problem. In general, research can be categorized 
into fundamental and applied. Fundamental research 
focuses on testing existing theories or developing new 
ones. Meanwhile, applied research focuses more on current 
issues and applications that attempt to answer current 
micro and macro issues (Sanusi et al., 2019; Sekaran, 2002; 
Zikmund, 2003).
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Good quality will generate new knowledge or improve 
current knowledge, and it will be translated into academic 
output in the form of publications and product revenue. The 
output can be categorized as innovation. Hence, knowledge, 
technology, and social innovation have a bigger impact 
(Altbach, 2009). Moreover, Gross Domestic Product (GDP) 
depends on the level of innovation of a country (Sanusi 
et al., 2020). Accordingly, research will produce outputs, 
outcomes, and impacts, including knowledge development, 
new perspectives, social engagement, and networking.

In this regard, research is an essential field for public 
and private educational institutions. The research thrust 
also helps in increasing country output and promoting the 
country’s name globally. It can be identified by evaluating 
the products and research output of innovations that are 
quantified quantitatively based on system improvements. In 
addition, the knowledge generation of research positively 
affects the country’s macroeconomy and micro-business 
income. Knowledge generation is no exception when it 
comes to a community’s socioeconomic development (Yeo, 
2018; Guerrero et al., 2015; Hulten, 2001; Lin & Chen, 2007; 
Aldrich, 2012; Audretsch, 2014; Audretsch & Keilbach, 
2004; Rhoten & Calhoun, 2011; Hsu et al., 2015; Kelly et al., 
2014; Valero & Van Reenen, 2016).

Historically, university activities have provided 
education and research, but the mathematician and 
philosopher Whitehead (1929) described the university’s 
primary purpose is to maintain a link between knowledge 
and the spirit of life by bringing together both young and 
old in imaginative learning processes. The knowledge is 
also communicated in a creative manner by the university. 
At the very least, this is a function that society requires. 
A university’s existence would be meaningless if it failed 
(Penfield et al., 2014). Hence, Kantor and Whalley (2014) 
stated that the university’s contribution to the local economy 
increases with time.

The government depended on university-industry 
interactions as part of the national innovation strategy 
to boost scientific innovation (Van Der Steen & Enders, 
2008). Next, innovations would increase output contributing 
to economic production (Friedman & Silberman, 2003). 
Thus, public universities must operate more effectively and 
efficiently to become a more autonomous model, instead of 
receiving government grants (Le & Bui, 2020). 

Universities, in addition to contributing to innovation, 
production efficiency, productivity, revenue, and the 
economy, are able to transfer invention outside of academia 
through innovation licensing or the establishment of start-
up companies (Hsu et al., 2015). Toivanen and Vääänänen 
(2016) found that the increase in the number of technical 
universities in Finland increased the number of patents as 
a result of license innovations. Belenzon and Schankerman 
(2013) found that firms tend to take patents from nearby 
universities. Hausman (2012) showed that university 

innovation increases job growth and business pay, 
particularly for enterprises near the university. 

This positively affected workers, firms, industry, 
the economy, and the government by giving university 
research benefits through policymaking. Findings and 
observations of research projects had a significant impact 
on policymaking and social issues. Overall, research is an 
intangible asset of faculties, universities, and countries 
(Reddy et al., 2016).

How far would research funds allocated by the 
government yield a good return in outputs, outcomes, and 
impacts on academicians, communities, firms, and countries? 
This study aims to measure and estimate the financial value 
of the research funds. Based on the Ministry of Higher 
Education Malaysia’s (MOHE) finances for University 
Malaysia Terengganu (UMT) researchers, a measurement 
simulation of return on investment (ROI) is used.

This study has three advantages over other studies. 
First, it considers the entire academic research process by 
considering the research framework, including the research 
inputs, process, outputs, outcomes, and impacts. Second, 
each indicator measures the ROI of research outputs, 
outcomes, and impacts. Third, this study combines the 
outputs, outcomes, and impacts to measure the total ROI 
from the research funds.

Next, this paper will discuss the research framework 
in the second section. This research framework will be 
used as the basis of the study’s return of financial value 
measurement. The third and fourth sections are research 
methodology and findings, respectively, and the fifth 
section concludes the study. More specifically, the third 
section will measure the return based on the identified 
indicators from previous literature. 

2. Literature Review

This section will begin with a research process review, 
requiring inputs and generating findings in terms of outputs, 
outcomes, and impacts. It will examine the relevant 
indicators based on previous studies that consider research 
findings and effectiveness. The discussion will focus on the 
findings and effectiveness of academic and non-academic 
research.

Hinrichs-Krapels and Grant (2016) introduced a 
framework to assess research effectiveness, efficiency, and 
equity. Based on Figure 1, the research began with inputs 
and generated outputs, outcomes, and impacts through the 
research process. The measurement of competency was 
based on the research method that included input productivity 
to generate output. Also, academic output was an element 
to test the study’s efficacy. At the same time, results and 
impacts are two vital aspects of equity measurement.

In detail, the inputs covered the amount of funding, 
knowledge, and other resources required in research. 
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The research method involved all research activities, 
including developing a theoretical framework, research 
framework, data collection, data analysis, and reporting. 
These research activities would contribute to the research 
findings, including research objectives or outputs. Outputs 
should include scientific writing in books or journal 
articles and human capital or products or technology 
production. Moreover, the outcomes and impacts were 
more comprehensive and productive than the outputs.

Most researchers measured output as a micro research 
achievement. Johnson et al. (2004) measured output as a 
direct service product of combining inputs and processes. 
The outputs could be measured quantitatively, consisting 
of services provided, human capital produced, books 
published, reference questions answered and time spent for 
the raw material process. Meanwhile, Penfield et al. (2014) 
measured research outputs involving knowledge-generated 
indicators and publications, new products and services, and 
whether they are positive or value-added.

In general, the output of the first indicator was research 
productivity. Productivity measurement included the total 
number of publications (El-Boghdadly et al., 2018; Fursov 
et al., 2016; Joshi, 2014; Ranasinghe et al., 2012; Wooding 
et al., 2005; Sweileh et al., 2019; Sweileh, 2018; Ahmed & 
Gupta, 2018; Sweileh et al., 2018; Hammond et al., 2017), the 
number of postgraduates attainments (Wooding et al., 2005), 
and international networking (Hammond et al., 2017). The 
second indicator was research quality. Its indicator consisted 
of the number of authors (Joshi, 2014; Anderson et al., 2013; 
Sweileh et al., 2019). 

The outcome was measured as a positive or negative 
involvement extended from the planned or unplanned 
output achievement in line with the output measurement. 

Outcomes included evaluating indicators for the short or 
medium term, leading to a change in individual or group 
situations, attitudes, or behaviors after involving the 
output (Johnson et al., 2004). According to Penfield et al. 
(2014), impacts and outcomes were measured mutually as 
extensions of research output as part of the institution’s 
research evaluation. 

Accordingly, the indicator measuring outcomes 
consisted of four main constructs: knowledge production, 
including the number of citations (El-Boghdadly et al., 
2018; Fursov, Roschina, & Balmush, 2016; Ranasinghe et al., 
2012; Wooding et al., 2005; Sweileh et al., 2019; Sweileh, 
2018; Ahmed & Gupta, 2018; Sweileh, Al-Jabi, Zyoud, & 
Sawalha, 2018) and awards and recognitions (Silver et al., 
2018; Seppala & Smith, 2020; Ho et al., 2020).

The second measurement was the research system 
(research training and career development, capacity 
building, targeting further research and attracting further 
income), which included indicators of industrial affiliations 
(Mirani & Yusof, 2016; Yunus & Pang, 2015) and facilities 
including laboratories/facilities/research assets/nonmonetary 
contributions (in-kind) (Mahmoud et al., 2019).

Third, informing policy included the total research 
used in policymaking and clinical practice guidelines 
(Donovan et al., 2014; Wooding et al., 2005; Guthrie 
et al., 2015). Fourth, product development, broader health, 
and economic benefits consisted of inventions such as 
intellectual property, patents, and patent citations (Xing 
et al., 2019; Azoulay et al., 2019; Costello, 2020; Moaniba 
et al., 2020).

 Most studies, however, measured results and impacts 
using two independent measures. According to Penfield 
et al. (2014) and Morton (2015), there was an improvement 
of interest in measuring research impact assessment methods 
beyond the academic world by researchers in the United 
Kingdom from 2009 to 2011 (HEFCE, 2011) and developed 
in Europe (LERU, 2013), the United States (Hicks, 2004) 
and Australia (Jones et al., 2004).

The Research Excellence Framework (REF) highlighted 
the topic of university research’s capacity to positively impact 
society, particularly quality of life (REF 2014), institutions 
(Penfield et al., 2014), economic growth, social well-being, 
environment, and culture (European Commission, 2010; 
REF, 2014; ARC, 2017), and also science and community 
development (Rau et al., 2018).

In particular, economic benefits included an increase 
in economic growth and wealth creation. Social benefits 
entailed improvements in people’s health and quality of 
life. Environmental benefits included environmental and 
lifestyle improvements. Meanwhile, cultural benefits 
stimulated creativity in society. Other direct impacts 
included legislation, practice, capacity, or other changes 
such as contributions to policies and policy discussions, and 

Figure 1: Framework of Inputs, Process, Outputs, Outcomes, 
and Impacts of Research

Source: Hinrichs-Krapels and Grant (2016).
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the development of new tools, resources, and technologies or 
personal and professional development.

Accordingly, Penfield et al. (2014) measured the specific 
effect on research funders. The REF (2014) defined impact 
as a consequence, change or benefit to the economy, society, 
culture, policy or public service, health, environment, or 
quality of life beyond academics. According to Duryea et al. 
(2007), impact also involved translating knowledge and 
research through various complex processes, individuals, 
and organizations. It also showed indirect contributions by 
specific individuals, advanced research funding, strategies, 
or organizations. In addition, according to the ARC (2017), 
impact was defined as the contributions of research on 
the economy, society, environment, and culture beyond 
academic findings.

Direct and indirect impacts could be achieved in the short 
and long term. Heyeres et al. (2019) stated that these effects 
involved long-term transformative impact assessment on 
society. Short-term effects should also be measured to 
generate long-term effects. Research could also attract 
and retain donors and support social institutions (Kelly & 
McNicoll, 2011).

Therefore, the suggested indicator by Penfield et al. 
(2014) included changes in behavior, economic and 
intellectual wealth as an interaction between university 
business and community. There were four primary constructs 
generally. The first was scholarly production impact, which 
is considered an indicator of H-index (Joshi, 2014; Donovan 
et al., 2014; Svider et al., 2014; Hammond et al., 2017; 
Carpenter et al., 2014; Ozanne et al., 2016).

The second construct was research advancement 
impact, consisting of debate stimulation in the research 
community (Bunn et al., 2015; Svider et al., 2014; Ozanne 
et al., 2016), methodological developments, other methods 
of press coverage, dissemination, number of mentions in 

media (Bunn et al., 2015), identification of knowledge gaps, 
dissemination of knowledge produced (Donovan et al., 
2014), research training and career advancement (Donovan 
et al., 2014; Ozanne et al., 2016) and capacity building and 
critical mass to undertake effective research (Oliveira et al., 
2014; Carpenter et al., 2014).

The third was policy implications, including the 
translation of research into clinical practice, which is evident 
in changes in health and service policy and decision-making 
(Donovan et al., 2014). Meanwhile, the fourth construct was 
health and economic impacts, including actual health gain 
(Donovan et al., 2014), and external funding of graduate 
medical education (Svider et al., 2014).

Most researchers presented academic and non-academic 
outcomes particularly in socioeconomics, which was 
supposed to be measured mutually. According to Penfield 
et al. (2014), UK research fund evaluation should consider 
impact beyond academic aspects, in line with academic 
and socioeconomic evaluation by other countries, which 
considers the full assessment and transformation by research. 
Thus, these three assessments interacted mutually. 

3. Research Methods and Materials

3.1. Data Source and Indicator Measurement

The indicators identified in section 2 will be used to 
measure the return of research investment. However, not all 
indicators can be measured due to the constraint of the end-
reporting project. Only the indicators of the final research 
report will be measured quantitatively in terms of financial 
value. Table 1 presents the indicators used in this study to 
measure the return of research funds investment.

The secondary data focused on these indicators based on 
the final report of each project as submitted to the Centre 

Table 1: Indicators to Measure Research Outputs, Outcomes, and Impact

Item Indicators

Outputs •   Total publications (indexed) 
•   Total postgraduate attainment 
•   International networking 
•   Number of authors 

Outcomes •   Total citations 
•   Awards and recognitions 
•   Industrial affiliations 
•   Facilities including laboratories/facilities/research assets 
•   Inventions such as intellectual property, patents, and patent citations 

Impacts •   H-index 
•   External research funds 

Inputs •   Total funds approved 
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of Research and Innovation Management (CRIM). The 
study respondents were project leaders who had received a 
research grant from the Research Fund of MOHE Malaysia 
from 2013 to 2018. There were 14 Fundamental Research 
Grant Scheme (FRGS) projects, 4 Exploratory Research 
Grant Scheme (ERGS) projects, 1 Research Acculturation 
Collaborative Effort (RACE) project, and 1 Research Culture 
Fund (RAGS) project. But after the screening process, only 
18 projects were completed for analysis due to incomplete 
information, and the values of grants were not stated.

3.2. Return on Investment of Research Grants 

Data analysis consisted of descriptive analysis and 
simulation of return on research investment based on 
MOHE grants. The data was categorized based on the 
indicators in section 2 as outputs, outcomes, and impacts. The 
ROI for each Malaysian ringgit provided to UMT researchers 
by the Research Fund-Ministry of Higher Education  
(RF-MOHE) was then calculated for each category.

Next, these indicators (refer to Table 1) would be used 
to measure ROI value. According to Ahmed et al. (2021), 
the importance of monetary value can be measured through 
ROI. ROI was described by White (2007) as the ratio of 
resources gained or lost in investments to the number of 
resources supplied. Positive ROI means that the benefits 
outweighed the costs of the investment and vice versa. The 
basic ROI formula, based on Wahab et al. (2016), Botchkarev 
and Andru (2011), Sim et al. (2020), and Peik et al. (2019), is 
expressed as follows:

Return on investment Investment profit Investment
Investme

�
� cost
nnt cost

ROI assessments have been important in many sectors 
for years, for example, their use in libraries has been rising 
recently due to a decrease in funding and a concomitant rise 
in demand for accountability and improvements in efficacy. 
The growing field of library valuation allows researchers 
to assess the monetary value of library programs and 
services and show efficient use of tax dollars in cost-benefit 
terminology (Gellings, 2007; Luther, 2008; Tenopir et al., 
2010; Elsayed & Saleh, 2015; Kingma & McClure, 2015). 
Strouse (2003) created the first study and then developed an 
ROI model for corporate libraries. These studies calculated 
the ROI value of each investment unit allocated to the library.

According to Tenopir (2012), Oakleaf (2010), and 
Tenopir and King (2007), various approaches have been 
adopted to measure the importance of library resources and 
items. These techniques could be divided into three key 
categories: First, the implicit meaning calculates the number 
of downloads or service use logs. Second, explicit values 

assess library facilities’ importance through qualitative 
interview methods and surveys. Third, the financial value 
of revenue earned, such as ROI, from diverse data collected 
with returns (benefits) and expenses of users and libraries 
(investments) demonstrates the relevance.

In academic research, Preuss (2016) stated that the 
economic impact of research funding was emphasized in the 
United States (Kalutkiewicz & Ehman, 2014; Macilwain, 
2010), Canada (Frank & Nason, 2009; Joosse, 2009), and 
the United Kingdom (Corbyn, 2009; Moriarty, 2010). Based 
on the findings of the Mansfield (1991) study, Corbyn 
(2009) estimated a $0.28 annual return for each dollar spent 
on research. Meanwhile, Macilwain (2010) reported that 
every dollar spent by the National Institutes of Health (NIH) 
typically generates an additional economic output of $2.21 
within 12 months.

ROI was used by resource development officers to 
measure the development performance of community 
colleges. Moreover, it can be a benchmark of results and 
identify best practices beneficial to others. Community 
college grants are typically funded by federal and state 
organizations aimed at increasing attendance and improving 
completion rates at two-year and vocational schools. From 
the study findings of Morgan (2005), every dollar invested 
in community college grants yields an average return of 
$78.84. A reasonable ROI is a minimum of $1.04 per dollar 
to a maximum of $554.30. The median ROI to 20 colleges 
based on data is $34.47. 

3.3. Data Analysis

This study applies simulation methods to measure the 
return of UMT research funding. This method is based on 
the Gellings (2007) method, modified by Luther (2008) and 
Tenopir et al. (2010), who evaluated ROI from the outputs, 
outcomes, and impacts of the research. 

The simulation method, seen in Figure 2, involves the 
research input and the number of funds raised. It is followed 
by a research process comprising all research activities, 
including data collection, data analysis, reporting, and 
others. These research activities then produce findings in 
terms of outputs, outcomes, and impacts. The effectiveness 
of research will be measured based on whether the ROI 
value is positive or negative. Positive values reflecting each 
financial unit can generate positive benefits that have a 
multiplier value to universities, agencies, firms, and society. 
Meanwhile, negative values indicate that each financial unit 
cannot generate added value or benefits. This is a loss for the 
MOHE since it financed research projects that produced the 
deficit values.

Table 2 shows the calculation method to measure returns 
for each indicator. For example, the return for publication 
is calculated as the total number of publications for each 



Nur Azura SANUSI, Noor Hayati Akma SHAFIEE, Nor Ermawati HUSSAIN, Zuha Rosufila ABU HASAN, Mohd Lazim ABDULLAH,  
Nor Hayati SA’AT / Journal of Asian Finance, Economics and Business Vol 8 No 9 (2021) 0273–0285278

Figure 2: ROI Formula Evaluation

Indicator impact

Total ROI calculation: 
FRGS Grant
LRGS Grant
PRGS Grant
TRGS Grant

Input

Research process

Indicator outcome

Indicator output 

ROI = (MYR output + MYR outcome + MYR impact) – MYR input
MYR input 

Table 2: The Calculation of Return in Publication

Vote No. Total of Funds (MYR) Publications (α)

1 50,000 2 (α1)
2 120,000 4 (α2)
3 80,000 1 (α3)
4 30,000 0 (α4)
5 60,000 2 (α5)
. . .
Total MYR-Fund Σ

project divided by the total number of all project publications 
multiplied by the total number of grants. Generally, each 
indicator is calculated by the following formula:

fx = ai/Ʃx MYR Fund

where:
a =  the number of items for each indicator 

by vote no. (e.g. number of publications, 
citations, number of authors)

Ʃ	 =	total	of	indicators	(e.g.	total	publications)
MYRFund = total research funds (MYR) for all grants
i = cross-sectional data (by research project)

Based on the value of return for each indicator, the 
simulation of ROI can be measured in terms of the 
financial value of all research returns (outputs, outcomes, 
and impacts) based on the total research funds received by 
UMT during the study.

4. Results and Discussion

4.1. Descriptive Analysis

For the simulation, CRIM, UMT, has provided 
the final report of 18 research projects consisting of 
13 FRGS, 4 ERGS, and 1 RAGS project. These 18 projects 
have been filtered by the CRIM, including science and 
social science. 

The highest and lowest research grant funds have been 
approved, around MYR149,580 and MYR40,000 with a 
completion period of two years, and three years and six months, 
respectively. The final report reported the final achievement 
for each research project consisting of publications, awards, 
and recognitions, facilities, external research funds, designs, 
publication companies, commercialized products, talent, 
industry attachments, policy papers, knowledge transfer 
programs, and consultations. 

In the publication, the FRGS59265 grant project 
recorded the highest number of indexes at 11. Meanwhile, 
the ERGS55088 grant project has no indexed publication. 
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The FRGS59391 grant project received 10 awards 
(3 international awards, 5 national awards, and 2 university 
awards).

In addition, facilities refer to laboratory/facility/
research asset/nonfinancial support (in-kind) obtained 
from external sources of research grants, such as software 
licenses from partners. There were only two project grants 
with research facilities/assets, namely, ERGS55102 at 
MYR2,000 and FRGS59433 at MYR29,000.

The new research fund from the current fund, 
ERGS55067, managed to obtain an FRGS fund of 
MYR113,200 for three years by MOHE.

Design refers to intellectual property, patents, patent 
citations, licenses, and royalties from the research results. 
There were only five projects with intellectual property, 
including FRGS59388 with the highest number at one patent 
and two trademarks.

Additionally, for the talent variable, two projects, 
ERGS55102 and ERGS55087, recorded the highest number 
of postgraduate students (3 nos). Meanwhile, five projects 
have one postgraduate student: FRGS59388, ERGS55067, 
FRGS59220, FRGS59366, and RAGS57086.

Only three projects have academic attachments to 
the industry/agency/government locally or industrial 
attachments abroad. ERGS55088 carried out an industrial 
attachment with MYR3,000 allocation for 14 days. With 
MYR5,000 allocation, FRGS59391 performed academic 
attachments for 21 days, and FRGS59366 had academic 
attachments abroad for 7 and 84 days in a country with an 
MYR5,000 allocation.

4.2. Return on Investment

The simulation of ROI is completely based on the 
return values for each indicator as presented in Table 1. 
First, we calculated the returns of research output as 
reported in Table 3. Then we calculated the returns of 
research outcomes and impacts. The return values were 
all in financial form (MYR).

The returns for research output were calculated 
based on the total index-journal publication, total 
postgraduate students, international collaborations, and 
the number of authors. Table 3 presents the returns for 
the total publications of indexed journal records with 
a minimum financial value of MYR0 and a maximum 
value of MYR298,455. In terms of graduate student 
output, the minimum return value is MYR49,742.50, 
and the maximum return value is MYR198,970.00. The 
minimum and maximum values for networking are MYR0 
and MYR1,220,952.27 respectively. The minimum and 
maximum returns of the number of authors are MYR0 and 
MYR239,651.60, respectively.

Moreover, for research output, the first indicator is 
total citations, which contributed a maximum return value 
of MYR694,014.98. The second indicator is awards and 
recognitions, contributing a maximum return value of 
MYR511,637.14. For facility and industrial attachment, 
the maximum returns were MYR29,000 and MYR5,000, 
respectively. The return of invention is MYR537,219. For 
research impact, only two indicators were identified: the first 
was the H-index, which contributed to MYR298,455, and 
external funding of MYR113,200.

Second, based on the return value for each indicator, we 
calculated the financial value of ROI in MYR. The calculation 
of ROI for research funds is based on the traditional ROI 
calculation. The return value for each research project can 
be calculated as reported in Table 3. The maximum return 
is reported by project FRGS59265 with a return value of 
MYR2,597,065.57. Meanwhile, the minimum return value 
was contributed by project FRGS59276 at MYR173,720.51. 
Accordingly, there were research projects that provided 
small returns compared to the average total amount of input. 

Third, we calculated the ROI value: 
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In calculating the ROI values, we divided the calculation 
into the ROI of output, ROI of the outcome, ROI of impact, 
and total ROI (the total ROI of outputs, outcomes, and 
impacts).

This study measured financial value using the MOHE’s 
funds for researchers at UMT. There were 4 items and 
12 indicators used to measure the return of research fund 
investments. Overall, the ROI was MYR7.09 for each MYR 
channeled by the MOHE to UMT. More specifically, the ROI 
values were MYR3 for output, MYR2.02 for an outcome, and 
MYR0.06 for impact. By considering the output indicators, 
each MYR invested by the MOHE will generate MYR3. 
Meanwhile, for outcomes and impacts, each MYR will 
generate MYR2.02 and MYR0.06, respectively. The results 
show that for a research project, it is more difficult to produce 
impacts and outcomes compared to research outputs. 

Several studies measured ROI by Wahab et al. (2016) 
stated that every MYR1 invested in library subscriptions 
generates MYR1.28 through research grants. Other than 
that, every dollar spent by the NIH typically generates an 
additional economic output of $2.21 within 12 months.

Meanwhile, Morgan (2005) found that every dollar 
invested in the development of community college grants 
earns an average return of $78.84. The results showed a 
reasonable ROI at a minimum return of $1.04 per dollar to a 
maximum return of $554.30.

It is quite challenging to conduct a similar study that 
reports the ROI for each MYR from the federal government 
to universities in Malaysia. Accordingly, this section will 
focus on findings related to general ROIs. 

5. Conclusion

In conclusion, ROI would be much higher if its 
measurement considers outputs, outcomes, and impacts. 
However, ROI would be slightly lower if its measurement 
is solely based on outputs or outcomes, or impacts. A more 
interesting finding shows that ROI values for outputs 
are much higher than those for outcomes and impacts. 
This shows that for a research project, it is more difficult 
to produce impacts and outcomes compared to research 
outputs. Our findings also suggested that the government 
should consider the financial value of ROI in evaluating 
the universities’ ranking as well as yearly fund allocations. 
Financial performance is measured through return on assets, 
return on equity and return on investment.

A joint report by Malaysia’s Ministry of Education; 
Department of Higher Education; Elsevier, a global 
information analytics business specializing in science and 
health; and QS Quacquarelli Symonds shows that Malaysia’s 
gross expenditure on research and development (GERD) has 
increased by nearly $4 billion to reach over $12 billion in 
2018, representing 1.4 percent of the country’s GDP that 
year. From 2014 to 2018, Malaysian researchers produced 

a cumulative research output of over 150,000 publications, 
which grew at a five-year compound annual growth rate 
(CAGR) of 4.9 percent. The volume of Malaysia’s top 
10 percent most-cited publications grew at an even faster 
pace – with a five-year CAGR of 12.7 percent – accounting 
for a relatively high number of top 10 percent publications 
produced per million of GERD dollars. Taken together, 
the findings suggest that Malaysia is realizing a return on 
research investment dollars and is one of the most productive 
nations compared with five other Asian nations and territories 
analyzed in the report (Elsevier, 2019).
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