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Abstract

The government conducts feasibility studies as a way of determining allocated amounts in the government budget. It
rationally adjusts the priorities of policymakers regarding new projects that will receive large budgets in the process of
budgeting. In this article, efficient improvement plans and policies are proposed through research on preliminary feasibility
studies for the government research and development (R&D) innovation strategy. First, the concept of a preliminary
feasibility study and its methods are presented and discussed. A questionnaire survey was conducted on professional
groups for the improvement of preliminary feasibility studies. The survey results were then subjected to influence factor
analysis, and the results were used for research on the preliminary feasibility study improvement for the government R&D
innovation strategy. These findings are expected to significantly contribute to improving the government’s public
investment and science and technology policies.
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Introduction has been steadily increasing (2003, US$6 billion — 2008;
US$10.2 billion — 2014; US$16.3 billion — 2016; US$17.6
billion). All government R&D businesses have needed zero-
based review for strategy investment enhancement through
R&D efficiency. Reinvestment is done for the leading future
and national strategy sector through the 15% restructuring of
the R&D budget and resource reduction. The government
budget request of South Korea’s MSIT was reduced by more
than 5% based on the R&D innovation plan review and as
part of the budget adjustment efforts. The reduced resources
were reinvested for selecting and concentrating on
the leading future and national strategy sector (2017,

The Ministry of Science and ICT (MSIT) of South Korea
established a government research and development
(R&D) innovation plan in 2016, and as part of the said
plan, science and technology development is being pro-
moted as the country’s core future growth engine. The
economic strategy centered on labor and capital input,
which has led to the high growth of the South Korean
economy and has already reached its limit due to the global
economic crisis and the impact of emerging economies.
South Korea is now faced with a low growth rate due to
sluggish domestic demand, low birth rate, and the changes
in the industrial structure. Also, the emergence of a new
growth industry that would link the flagship industries has
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US$0.6 billion). The preliminary feasibility study is the most
reasonable means to reduce and reinvest government budget.
The preliminary feasibility study prevents the unnecessary
use of government budget and can help investment for the
necessary R&D business.

This research was focused on policy research on the pre-
liminary feasibility study for the government’s R&D inno-
vation plan. Governments around the world aggressively
establish R&D strategies in the current era of the fourth
industrial revolution, in which new and advanced technolo-
gies change the world at a dizzying pace (Internet of Things
(IoT)], big data, artificial intelligence (AI), etc.).'? Technol-
ogy and engineering R&D was not performed in a timely
way, and excellent research results were often dropped due
to the limited preliminary feasibility studies in South Korea.
South Korea’s MSIT finally confirmed its preliminary fea-
sibility study results in the Science and Technology Strategy
Council. It has attempted to reflect the determined R&D
business on the government R&D budget (2017) through
project business groups for universities, institutes, enter-
prises, and the government. The national R&D plan can also
ensure timeliness through the improvement of the prelimi-
nary feasibility study process.

This study background emphasizes the need for
improvement in conducting the preliminary feasibility
study because of its growing importance. Improvement is
urgently needed for the efficiency and accuracy of eco-
nomic validity analysis, policy validity analysis, technical
validity analysis, and AHP comprehensive evaluation.

In this article, an efficient improvement plan and policy
is proposed based on the results of a research on the pre-
liminary feasibility study as a tool for determining the gov-
ernment’s R&D innovation strategy. These findings are
expected to significantly contribute to the government’s
public investment and science and technology policies.

Preliminary feasibility study

The government conducts feasibility studies as a way of
determining the amount of resources to be allocated to the
government budget from the country’s limited resources.”
> It helps rationally adjust the priorities of the policymakers
with regard to new projects that need large budgets in the
process of budgeting.®® The preliminary feasibility study
reviews the technological aspect of the government R&D
business in terms of its propriety and the financing method
used.”'? Tt is based on the available economic data and
reviews the government’s R&D business, and it is used to
come up with an efficient and realistic plan through eco-
nomic, policy, and technical analyses, among others, in its
financial management frame.'> In the comprehensive anal-
ysis process, the comprehensive analysis is limited to the
missing non-physical elements that are difficult to quantify
and qualify. Evaluation results of the various policy effects
are presented as quantitative indicators of the qualitative
contents and can serve as objective criteria for a
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Figure |. Institutional aspect of evaluation to drive sustainable
development.

comprehensive evaluation, such as the degree of impor-
tance of the policy effect and the economic efficiency.'*”
'® The institutional aspect of evaluation for driving sustain-
able development is shown in Figure 1.

The Ministry of Strategy and Finance (MOSF) is con-
ducting a preliminary feasibility study to fairly and objec-
tively investigate the feasibility of a large-scale public
project in South Korea. The study target is the total cost
of the target business (more than US$46 million) and of
new treasury businesses (more than US$28 million). The
new businesses involve the informatization, construction,
and R&D businesses. Other new financial businesses with
medium-term fiscal expenditures of more than US$46 mil-
lion have undergone a preliminary feasibility study, along
with other new financial businesses like those related to
social welfare, health, education, labor, cultural tourism,
environmental protection, industry (agriculture, forestry,
and marine), and small and medium-sized industrial busi-
nesses. Private investment projects are undergoing a pre-
liminary feasibility study for a total cost of more than
US$46 million for each target business and more than
US$28 million for each new treasury business. In South
Korea, a preliminary feasibility study was conducted on a
total of 654 cases (based on the survey of completed proj-
ects) from 1999 to 2016. Among all the businesses, road
and railway projects accounted for 53% of the cases that
have undergone preliminary feasibility studies (road proj-
ects: 229 and railway projects: 118). Since 2007, the con-
duct of preliminary feasibility studies has been expanded to
include other irregular projects, such as construction proj-
ects. Considering the total cost of the project from 1999 to
2016, a preliminary feasibility study was conducted to
review the total project cost of US$278 billion. The total
project cost of the projects reviewed (US$5.5-31 billion
each year) and the total cost of the road and railway proj-
ects account for 69.2% of the total. The Ministry of Land,
Infrastructure, and Transport (MOLIT) and the Ministry of
Oceans and Fisheries (MOF) have conducted 434 prelimi-
nary feasibility studies to date (66.4%).
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Table I. Performance of preliminary feasibility study (number of cases).

Year Road Railway Harbor Culture, tourism, construction Water resource, dam Others Total
1999 I 2 I 4 | I 20
2000 I 7 2 2 | 4 30
2001 20 14 I 5 — I 41
2002 9 8 2 2 5 4 30
2003 10 7 3 5 5 2 32
2004 24 13 I 3 3 12 55
2005 I 6 2 | 3 7 30
2006 27 10 5 5 | 4 52
2007 30 5 I 2 | 7 46
2008 12 2 4 3 2 15 38
2009 22 5 2 2 12 20 63
2010 7 14 2 | 2 22 48
2011 6 5 2 I 5 14 43
2012 7 7 5 6 5 5 35
2013 8 — | 2 | 4 16
2014 6 4 2 12 2 8 34
2015 3 3 2 7 — 3 18
2016 5 5 2 3 4 3 23
Total 229 17 43 75 53 36 654
Table 2. Peliminary feasibility study economic feasibility rate (B/C > 1, %).

Year Road Railway Harbor Culture, tourism, construction  Water resource, dam  Others  B/C > | (%)
1999 36.4 50.0 100.0 25.0 100.0 100.0 45.0
2000 455 714 80.0 0.0 100.0 50.0 56.7
2001 30.0 50.0 0.0 20.0 — 0.0 34.1
2002 333 87.5 50.0 0.0 0.0 75.0 46.7
2003 50.0 714 100.0 0.0 60.0 50.0 53.1
2004 50.0 53.8 100.0 0.0 333 58.3 50.9
2005 45.5 333 100.0 0.0 66.7 714 53.3
2006 48.1 20.0 40.0 60.0 0.0 75.0 44.2
2007 53.3 0.0 0.0 50.0 100.0 28.6 43.5
2008 41.7 50.0 75.0 66.7 50.0 26.7 42.1
2009 27.3 20.0 50.0 50.0 66.7 45.0 41.3
2010 429 214 100.0 100.0 100.0 54.5 47.9
2011 83.3 0.0 50.0 54.5 20.0 429 44.2
2012 85.7 0.0 60.0 16.7 6.0 80.0 48.6
2013 375 0.0 100.0 0.0 100.0 75.0 50.0
2014 66.7 50.0 50.0 83.3 50.0 50.0 64.7
2015 333 66.7 50.0 57.1 — 375 47.8
2016 100.0 333 0.0 66.7 50.0 66.7 56.5
B/C > | number 107 47 27 33 28 71 313
BIC > 1| (%) 46.7 39.8 62.8 44.0 52.8 50.4 47.5

Since recently, various preliminary feasibility study sys-
tems have been utilized by various business departments,
such as the National Tax Service (NTS) and Internal Rev-
enue Service and the Ministry of Employment and Labor
(MOEL), in accordance with the expansion of the range of
preliminary feasibility studies. The preliminary feasibility
studies that have been conducted showed a 47.5% eco-
nomic feasibility rate (benefit—cost (B/C) > 1), with the
economic feasibility rate of harbor projects being the high-
est (62.8%). Those of other projects were from 40% to
53%."" The performance of preliminary feasibility studies
is depicted in Table 1, while the economic feasibility rate is

shown in Table 2. The government’s R&D business was
included in both tables. The preliminary feasibility study
selection criteria were determined to consist of the business
goal, implementation system, budget, manpower, and pri-
vate ownership possibility judgment, by reviewing the con-
formity of the upper plan and the concreteness of the
business plan. The preliminary feasibility study selection
criteria should be considered through the project imple-
mentation urgency evaluation in the national mid- to
long-term plan, the priorities of the concerned government
department, and the budget for the next year. Regional
balance development and economic development (local
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Figure 2. Preliminary feasibility study performance method.

businesses) and the technology demand analysis and devel-
opment possibilities (R&D projects) should be considered
based on the regional development factor and through eva-
luation of technology development potential. The appropri-
ateness of financial support, such as fiscal support and the
financial allocation method, should be determined through
the appropriateness evaluation of the treasury support.

The financial advisory council determines the final des-
tination through the preliminary feasibility study selection
criteria. In South Korea, MOSF conducts preliminary fea-
sibility studies, the Korea Institute of Science & Technol-
ogy Evaluation and Planning manages the preliminary
feasibility studies on the government’s R&D businesses,
and the Korea Development Institute manages the prelim-
inary feasibility studies on the other government busi-
nesses. The dedicated specialist research team consists of
a research institute, a university, an engineering company,
and so on. The preliminary feasibility study performance
method is shown in Figure 2.'®

Preliminary feasibility study analysis
method

The methods employed in the conduct of preliminary feasibil-
ity studies for the government’s R&D businesses are classified
into economic validity analysis, policy validity analysis, tech-
nical validity analysis, and analytic hierarchy process (AHP)
comprehensive evaluation. The scope of the preliminary fea-
sibility study analysis method is shown in Figure 3.

Policy
validity
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Economic
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Technical
validity
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Figure 3. Preliminary feasibility study analysis method scope.

Economic validity analysis

The major scope of the economic and policy analyses of
preliminary feasibility studies spans government businesses.
Economic validity analysis is a core survey process for the
economic effect and the suitability of investment. Basically, it
adopts a cost-benefit analysis. Surveys of economic validity
analysis cover the following factors: appropriateness of
assessment and management, rationality of funding and allo-
cation method, practicality of technology development,
appropriateness of budget scale and project performance
duration, forecast of technological demand and future perfor-
mance, R&D success possibilities (industrial competitive-
ness, the success potential of market entrance and growth,
etc.), prospects for economic and social performance, the
benefits of R&D achievement, and the ripple effect among
others. Economic analysis is the most important analysis
based on the cost-benefit analysis for surveying the business
impact and investment suitability. To determine the eco-
nomic validity of a government business, its financial affairs
are evaluated through the B/C ratio, net present value (NPV),
internal rate of return (IRR), and so on. B/C has economic
validity when it is above 1 (B/C > 1). The benefit estimate is
identified as a benefit item. The detailed formula is as follows:

Bbt = Pb x Dbt (1)

where Bbt is the benefit estimate value, Dbt is the demand
estimate value, Pb is the per unit value, and ¢ is the time.

Bt = > Bbt (2)

where Bbt is the benefit estimate value, Bt is the benefit
estimate sum, and ¢ is the time. The detailed formula for B/
C is as follows:




Yoon

where Bt is the total benefit, Ct is the total cost, r is the
discount rate, and # is the analysis period.

The NPV should be estimated through the cost and ben-
efit criteria for the government business. NPV is the
amount minus the present value of the base year for the
cost and benefit of a government business. It is the total
benefit minus the net benefit. It has economic validity when
it is above 0 (NPV > 0). The detailed formula is as follows:

& Bt - Ct
EP VT R I

=0 =0

4)

where Bt is the total benefit, Ct is the total cost, r is the
discount rate, and # is the analysis period.

IRR is a method of obtaining the discount rate, at which
the values converted to the present benefit-cost values
become equal. It makes the NPV “0” when the government
business is performed. When IRR is greater than the social
discount rate, it has economic validity. The detailed for-
mula is as follows:

n

Bt
IRR = —_—
;(1 +R)

~  Ct
BRI

=0
where Bt is the total benefit, Ct is the total cost, r is the
discount rate, and # is the analysis period.

Policy validity analysis

Policy validity analysis is used when an economic validity
analysis cannot quantify the cost and benefit in R&D busi-
ness evaluation. Policy validity analysis is a method for
analyzing critical evaluation items that cannot be done in
a B/C analysis. It is an evaluation factor to consider when
judging whether the government business should be carried
out or not. It is difficult to judge whether a government
business should be implemented only through economic
validity analysis. Public finance is built on the govern-
ment’s funding character. The review involved in policy
validity analysis is highly diverse, including the analysis of
the economic ripple effect, the consideration of regional
balance development, the feasibility of the financing plan,
the validity of fiscal support, the environment, the culture,
and so on. In this study, the analysis of the ripple effect of
the regional economy, the regional underdevelopment eva-
luation for regional balance development, the feasibility of
the financing plan, the region preference, and the relevance
evaluation for the upper plan were evaluated as the major
factors that should be considered in policy validity analysis.
Therefore, the policy consistency and commitment (degree
of commitment of the government business, relevance of
the upper plan, preparation of the government business),
the risk factor (validity of fiscal support, environment), and
the government business special evaluation item should be
estimated comprehensively and qualitatively.

Technical validity analysis

Technical validity analysis technologically reviews the
government business validity. It is only an estimation fac-
tor for the government’s R&D businesses. The qualitative
estimation of the implementation of government business
assesses the appropriateness of the technology develop-
ment plan (appropriateness of the planning process,
appropriateness of the business objectives, appropriate-
ness of the implementation system, and adequacy of
details), the possibility of technology development suc-
cess (analysis of the technology level and competitive-
ness, reduction of the technological gap for developed
countries), and the redundancy for the existing govern-
ment business estimation (redundancy of the business and
project levels, appropriateness of the support scale). Sur-
veys associated with government technical validity anal-
ysis include the following: the excellence of R&D
business (performance ability, achievement, and task
understanding); the validity of an application for creativ-
ity and pre-study for R&D business; the infrastructure,
excellence, innovation, and differentiation for R&D busi-
ness; the strategic direction and systematic adequacy for
R&D business; the appropriateness of composition of sub-
unit projects and tasks; the significant technological
advancement and transfer (the product, the process, the
service, etc.); and the ripple effect.

AHP comprehensive evaluation

To make a final decision on whether or not to implement a
government business, it is necessary to comprehensively
evaluate the economic, policy, and technical validity. Eco-
nomic analysis focuses on the efficiency of the government
business, policy analysis focuses on the fairness, and tech-
nical analysis focuses on the adequacy, possibility, and
redundancy. Comprehensive evaluation applies AHP and
utilizes standardized scores for government business imple-
mentation. AHP has business implementation validity
when it is above 5 (NPV > 5). Comprehensive evaluation
(brainstorming — structuring — measurement — feed-
back) should be implemented and presented with appropri-
ate comments based on the AHP results. The mission of the
preliminary feasibility study team is not to determine the
final investment for a government business but to produce
the data needed by the government for it to be able to make
the most reasonable final decision. Decision-making based
on an arbitrary multi-criteria guide and the obtained eco-
nomic and policy analysis data on the part of the prelimi-
nary feasibility study team is not desirable. It is preferable
for the obtained economic and policy analysis data to be
arranged in a parallel manner. This can also help the pre-
liminary feasibility study team make the best choice, with-
out any prejudice.
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Research design and method

In this article, economic validity analysis, policy validity
analysis, technical validity analysis, and AHP comprehen-
sive evaluation are discussed. A questionnaire survey was
conducted on a professional group for the improvement of
preliminary feasibility studies.

First, influence factor analysis was conducted. Factor
analysis is a research method for reducing the variables
through correlation analysis between the variables (covar-
iance and correlation). The remaining variables can rep-
resent all the data. Factor analysis can easily understand
and analyze information and can abbreviate several core
internal factors when the given information is volumi-
nous. Correlation analysis using covariance should simul-
taneously consider the distribution of two variables. In
this case, it is called “covariance” and is distinguished
from general variance, which shows a common distribu-
tion between two variables. Covariance is a representative
indicator of the linear association between two variables.
It is a concept similar to general variance and is a value
indicating that the observations are scattered from the
mean. In general, variance is the average of the squared
values of the observed values for the variables, which
indicates that the observed values are far from the average
value of the variables. This is the mean of the squared
deviation. The covariance is calculated as the deviation
of the mean for the variables of the observations that have
two or more variable values at the same time. It is the
average of the variances multiplied. It is also a variance
that represents a common distribution between two vari-
ables, measured through the interval or ratio scale. It is a
representative indicator of the linear association between
two variables. When the covariance as a positive number
is very large, the two variables have a positive linear
association; when the covariance as a negative number
is very small, the two variables have a negative linear
association. The linear association between two variables
is determined through the scale of the covariance, which
indicates that the variable is changing in conjunction with
another variable.

The detailed formula for sample dispersion is as follows:
n

> = X — %)

i=1

1

S2:Sxx:
n—1

(6)

S =38, =
. n— 1%

LS9 —5) ()

The detailed formula for sample covariance is as
follows:

n

Z(xi - X =)

i=1

1
n—1

Sxy = (8)

Confirmatory factor analysis was utilized for the R-
type factors. This method is based on the previously

Table 3. Questionnaire items.

Variable Questionnaire item

Xl The proposed process is appropriate.

X2 There is a demand from the participants.

X3 The problem is well defined.

X4 It is an optimal problem-solving means.

X5 If the implementation is delayed, the problem will
become serious.

X6 The kind of technology development output, the time of
output, and the controllability are appropriate.

X7 The project and R&D activities can enable the business
goal to be attained.

X8 The risk level of the R&D business is acceptable.

X9 The technical element is valid.

XI10 The business size, cost estimation, business expense,

and existing investment scale are appropriate.

XI1 The central government’s support basis is clear.

X12 The direct effect can be greatly expanded.

X13 The input resources can be well converted to the
expected effect.

X4 The performance evaluation is fair, objective, and

transparent.

R&D: research and development.

developed research models or on prior knowledge. It is
an analytical method of confirming if the content is cor-
rect for the extracted variables and the variables belonging
to each factor.

Research results

A questionnaire survey was conducted on a professional
group (30 specialists) for the policy research on prelimi-
nary feasibility studies for the government’s R&D innova-
tion strategy. The professional group consisted of 10
professors, 10 scientists, and 10 engineers. Fourteen vari-
ables were selected for the major influence factor analysis
in the preliminary feasibility study, with each variable con-
sisting of seven steps for the interval scale. The factor
method is effective for extracting and analyzing the core
common factors. Also, reliability verification is required
for the extracted factors. The reliable factors obtained from
the reliability verification can be utilized in the various
types of analysis and for effective policymaking.

First, the review opinions of the professional group
were surveyed and were utilized as the interval scale.
Factor analysis was then performed for the extraction of
the core common factors, then the reliability was tested.
The extracted factors were set as the independent vari-
ables, and the review opinion of the professional group
was set as the dependent variable. Multiple regression
analysis was performed using the independent and depen-
dent variables, and comparative analysis was performed
using the standardized regression coefficient obtained
through regression analysis. The questionnaire items are
presented in Table 3.
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Table 7. Total variance explained.?

Initial eigenvalues

Extraction sums of squared loadings

Rotation sums of squared loadings

Component Total % of variance Cumulative % Total

% of variance Cumulative % Total % of variance Cumulative %

| 2.238 15.988 15.988 2.238
2 1.985 14.177 30.165 1.985
3 1.715 12.248 42413 1.715
4 1.439 10.276 52.689 1.439
5 1.358 9.698 62.388 1.358
6 1.166 8.329 70.716 1.166
7 1.130 8.072 78.788 1.130
8 0.767 5.478 84.266
9 0.619 4419 88.684
10 0.493 3.523 92.207
I 0.454 3.242 95.449
12 0.285 2.033 97.481
13 223 1.594 99.075
14 0.129 0.925 100.000

15.988 15.988 1.807 12911 12911
14.177 30.165 1.728 12.340 25.251
12.248 42413 1.634 11.670 36.921
10.276 52.689 1.590 11.356 48.277
9.698 62.388 1.547 11.049 59.326
8.329 70.716 1.419 10.134 69.461
8.072 78.788 1.306 9.327 78.788

?Extraction method: Principal component analysis.

Scree Plot

201

Eigenvalue

0.0

T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 1 n 12 17 U

Component Number

Figure 4. Scree plot.

Component Plot in Rotated Space

Component 2

Figure 5. Component plot in a rotated space.

Table 8. Component matrix.?

Component

| 2 3 4 5 6 7

X1l —0.672 —0.185 —0.061 —0.066 —0.327 0.029 0.542
X10 0588 —0.295 —0.128 0.199 —0.528 0.103 0.157
X5 0564 0251 0401 —0.323 0.204 —0.177 0.284
X8 0546 —0.453 0.070 —0.172 0.343 —0.296 —0.274
X14 0420 0.360 —0.397 —0.363 —0.111 —0.053 0.133
X2 —-0.087 0666 0.097 0341 —0.336 —0.154 —0.156
X7 0019 0.665 —0.043 0.278 0.253 —0.240 0.108
X6 —0499 0.038 0.670 0.135 0.195 —0.146 —0.085
X13 0337 —0.124 0.646 —0.016 —0.148 0.049 0.550
X3 —0.135 0.107 0.602 —0.465 —0.119 0.344 —0.281
X4 —0.039 —0.454 0.037 0507 0.358 —0314 0.249
Xl 0.465 0.328 0.292 0504 —0.213 0.071 —0.095
X12 —0.019 0.454 —0.209 —0.106 0.551 0377 0.371
X9 0203 —-0.179 0.025 0422 0.268 0.751 —0.067

?Extraction method: Principal component analysis. Seven components
extracted.

coefficient between the derived factor and each variable.
The rotated component matrix is presented in Table 8 and is
calculated through regression analysis. The result is shown
in Table 9. The factor scores can be obtained through the
total sum for multiplying the coefficients given in the com-
ponent score coefficient matrix and the input variable Z.
The component transformation matrix is presented in Table
10, the component score component matrix is presented in
Table 11, and the component score coefficient matrix is
presented in Table 12.

Policy implications and conclusions

First, more accurate analysis results can be derived by
improving the economic validity analysis. Basic science



Yoon

Table 9. Rotated component matrix.?

Component
I 2 3 4 5 6 7
X6 0857 0.110 —0.075 0.I16 0.037 —0.077 —0.103
Xl4 —0.686 0.080 O0.116 0.066 0229 —0.148 —0.242
XI10 —0.557 0.067 —0.001 0.298 —0.551 0.155 0.267
X2 0043 0818 —0.138 —0.103 —0.004 —0.127 —0.143
Xl —0.062 0684 0206 0.28] —0.171 0.013 0316
X7 0.024 0582 0.065 —0.008 0498 0.191 —0.166
X1l 0.133 —0.257 —0.875 0.028 —0.057 0.096 —0.187
X8 —0.041 —0358 0.773 0.133 —0.196 0.179 —0.060
XI3 0.092 —-0.010 —0.088 0911 —0.132 —0.004 0.096
X5 —0.122 0060 0397 0.704 0.265 —0.121 —0.210
XI12 —0.149 —0.029 —0.093 0.050 0.876 —0.019 0.207
X3  0.347 —0.090 0.036 0.192 —0.053 —0.806 0.040
X4 0317 —0.1490 0.066 0.096 —0.065 0.779 0.098
X9 0.026 —0.047 0.085 —0.012 0.10] 0.036 0933

Extraction method: Principal component analysis. Rotation method: Var-
imax with Kaiser normalization. Rotation converged in nine iterations.

research equipment and facilities are difficult to quantify
through B/C ratio analysis, because it is difficult to specify
the final results and identify the end users. A comprehen-
sive analysis of the economic ripple effect and the R&D
contribution possibility through a survey of specialists or
related enterprises is desirable. Qualitative evaluation
based on cost-effectiveness analysis is needed, through a
questionnaire survey. If the B/C ratio is adopted to maintain
the consistency of the overall preliminary feasibility frame-
work, it is necessary to use the same valuation technique as
much as possible for a similar function business and to
consider ways of estimating the benefits based on various
scenarios. In basic science, the government R&D invest-
ment rate can be calculated through a survey on the con-
tribution of universities and institutes in the development of
promising technologies (IT, materials, pharmaceuticals,
etc.). In particular, Information Technology (IT) govern-
ance has risen in importance in recent years, driven by
various trends in IT development.'® It is possible to derive
the benefit induction coefficient. To calculate the general
construction cost, the operation cost, and the research cost,
the accounting information of the long-term government
R&D should be utilized. The research and operation cost
should be also be estimated accurately. For the replacement
cycle of large-scale facilities, the estimation cost and basis
should be presented in advance, when the business plan is
submitted. The cost scale should be determined through
consultation with specialists.

Accurate results can be generated by improving the pol-
icy validity analysis. In R&D investment, the development
evaluation item of regional balance should not be sepa-
rated. It is beneficial to evaluate the development of
regional balance only for businesses aiming to establish
regional science and technology infrastructure, rather than
for building institutions and equipment that have technical

development functions focusing on business objectives.
The possibility of linking with the specialized industry that
is mainly being promoted in the region should be explored
for the purpose of improving the underdeveloped regional
technology infrastructure. Also, there is a need to differ-
entiate the development evaluation item of regional bal-
ance from the other items. The funding plan of the
research institute should be submitted with reference to the
case of the benchmarking institution when the business
plan is submitted. The possibility of private research fund
procurement should be differentiated according to the tech-
nical field and development stage (basic planning, applica-
tion, development, etc.). The possibility of competitive
research fund procurement should also be evaluated con-
sidering the research ability.

Improvement of technical validity analysis can produce
more accurate analysis results. When technology develop-
ment has been completed (paper, patent, etc.), the research
implementation ability, the possibility of R&D implemen-
tation duplication, and the manpower training function for
the technical validity analysis should be judged based on
the level of contribution to enhancing the national techno-
logical competitiveness. The possibility of technological
development success should be increased when the R&D
business is performed, as an evaluation factor of the supply
and demand of the technical manpower. Commercializa-
tion is a critical step in technological innovation.?’ Innova-
tion activities are a critical factor in national and regional
development.?' Considering that the necessary sources of
innovation are widely dispersed around the world, organi-
zations need to identify and connect to new external
sources to develop new technologies.?” Innovation debates
dealing with regional economic development have gener-
ally focused on densely populated, technologically
advanced areas and areas around university cities, under-
valuing rural regions and their integration in national inno-
vation systems.”> A group of specialists on the
technological capabilities of R&D equipment and facilities
should participate in the preliminary feasibility study. The
technical aspects should be reflected on the preliminary
feasibility study. There is also a need to institutionalize
AHP evaluation for the R&D business through the partic-
ipation of a group of related specialists. To ensure objec-
tivity and fairness, the pool of specialists should be broad
and diversified.

Improvement of AHP comprehensive evaluation can
give more accurate analysis results. Economic validity
analysis, policy validity analysis, technical validity analy-
sis, and AHP comprehensive evaluation should be compre-
hensively reflected for the decision-making on the validity
of government businesses. The analysis results of AHP
comprehensive evaluation should be applied and utilized
by policymakers and interested parties.

The decision-making system of public investment proj-
ect is needed for the preliminary feasibility study. The
decision-making system consists of government plan,
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Table 10. Component transformation matrix.*

Component I 2 3 4 5 6 7

| —0.570 0.131 0.630 0451 —0.119 0.061 0.199
2 —0.127 0.728 —0.053 —0.021 0.556 —0.322 —0.196
3 0.673 0.141 0.118 0.626 —0.158 —0.307 0.042
4 0.213 0.555 —0.082 —0.113 —0.168 0.611 0.475
5 0.326 —0.286 0.463 —0.065 0.703 0.285 0.134
6 —0.118 —0.151 —0.243 —0.022 0.176 —0.447 0.820
7 —0.200 —0.146 —0.553 0.622 0.313 0.379 —0.064

?Extraction method: Principal component analysis. Rotation Method: Varimax with Kaiser Normalization.

Table 1 1. Component score coefficient matrix.?

Component I 2 3 4 5 6 7

Xl 0.008 0414 0.073 0.114 —0.145 0.017 0.217
X2 0.031 0.489 —0.061 —0.083 —0.098 —0.047 —0.091
X3 0.182 —0.082 0.053 0.073 —0.052 —0.578 0.084
X4 0.202 —0.037 0.040 0.096 0.019 0.561 0.010
X5 —0.034 —0.024 0.166 0.433 0.199 —0.028 —0.192
X6 0.484 0.081 0.035 0.080 0.015 —0.014 —0.066
X7 0.043 0.312 0.052 0.011 0.282 0.200 —0.123
X8 0.053 —0.194 0.493 —0.008 —0.085 0.097 —0.120
X9 0.032 —0.034 0.008 —0.045 0.121 —0.045 0.734
X10 —0.316 0.070 —0.125 0.169 —0.339 0.073 0.155
X11 —0.028 —0.142 —0.568 0.163 —0.017 0.097 —0.108
X12 —0.094 —0.106 —0.098 0.094 0.605 0.014 0.212
X13 0.036 —0.025 —0.186 0.615 —0.027 0.041 0.042
X14 —0.384 —0.003 0.010 0.044 0.129 —0.088 —0.183

?Extraction method: Principal component analysis. Rotation method: Varimax with Kaiser normalization Component scores.

Table 12. Component score coefficient matrix.*

Component I 2 3 4 5 6 7

| 1.000 0.000 0.000 0.000 0.000 0.000 0.000
2 0.000 1.000 0.000 0.000 0.000 0.000 0.000
3 0.000 0.000 1.000 0.000 0.000 0.000 0.000
4 0.000 0.000 0.000 1.000 0.000 0.000 0.000
5 0.000 0.000 0.000 0.000 1.000 0.000 0.000
6 0.000 0.000 0.000 0.000 0.000 1.000 0.000
7 0.000 0.000 0.000 0.000 0.000 0.000 1.000

*Extraction method: Principal component analysis. Rotation method: Var-
imax with Kaiser normalization Component scores.

regional development plan, validity analysis, investment
decision, and budget assignment. Securing objectivity in
the process of making public investment decision is possi-
ble through checks and balances for the parties involved in
public investment. The structure is necessary to determine
the priority of projects in preliminary feasibility study and
validity analysis through the opening of information related
to public investment decision.

In this article, the concept of a preliminary feasibility
study and its methods are presented and discussed. A ques-
tionnaire survey was conducted among professionals (30
specialists) regarding the policy research on the preliminary

feasibility studies for the government’s R&D innovation
strategy. The survey results were then subjected to influence
factor analysis. Based on the results, suggestions for improv-
ing the conduct of preliminary feasibility studies for the
government’s R&D innovation strategy were presented and
discussed. These study’s findings are expected to signifi-
cantly contribute to the improvement of the government’s
public investment and science and technology policies.
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