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ABSTRACT

The state conducts feasibility studies by adjusting the priority among
policy projects in a reasonable manner for new R&D projects, in which
large amounts of cost are invested in the budgeting process to allocate
state funds with a limited budget. If the feasibility study examines the
adequacy of project and the method of financing it, then the preliminary
feasibility study verifies whether R&D projects are being pursued,
focusing on the economic feasibility. R&D projects should be carried out
at the stage of conception to review the economic feasibility and necessity
to promote the sustainability of projects. For government-led public
R&D projects, the feasibility should be reviewed in the prebudget phase,
and the R&D preliminary feasibility study system performs its role as an
evaluation system. The R&D preliminary feasibility study requires the
establishment of fairness and the social credibility of plan, including the
expert review, the information disclosure, and the alternative setting. In
this study, we would like to present policy measures to ensure the sus-
tainability of R&D projects by developing strategic action plans for
R&D preliminary feasibility studies, thereby enhancing the effectiveness
of R&D preliminary feasibility study.
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INTRODUCTION – R&D AND R&D BUDGET

The R&D is a creative activity that obtains how the new knowledge of things
applies using the knowledge already obtained. It can also be defined as creative
efforts and exploration to acquire the new knowledge or to use the existing
knowledge to find new ways. It is not easy to define the nature of activities as
development or commercialization if they directly support private innovation
activities. In an increasingly competitive economy, the R&D can be a source of
competitive advantage (Lorca & Andrés, 2018). Although the strategic man-
agement of R&D portfolio is common practice in the private sector R&D, the
government R&D management tends to be more discrete and ad hoc, focusing
on generating maximum output from individual projects (Bozeman & Rogers,
2001). It is well known that the government R&D and the private R&D have
a complementary relationship (Leyden & Link, 1991). Although larger firms
are less efficient innovators, they spend more on the R&D investment and earn
more from the R&D investment (Wu, Thomas, & Wright, 2020). In partic-
ular, the government R&D investment should review the commercialization of
private sector in conjunction with the appropriateness of government support.
The target of R&D budget application may be defined as the budget required
for institutions whose main purpose is to carry out R&D activities, repair and
establish facilities for the R&D, and the research. The government R&D
budget can basically be defined as a budget that the government supports in
promoting the new knowledge accumulation and technological innovation.
The government R&D budget aims to supplement private R&D activities and
develop technologies in basic, public, and welfare sectors, which are areas of
the technology that may lead to prior development of future core technologies
and market failures. From a financial perspective, the R&D budget is the
budget required to support institutions whose main purpose is to carry out
R&D activities and establish equipment and facilities for R&D. The
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government R&D budget is supported internally for the purpose of developing
highly specialized technologies and fostering advanced manpower, so the
asymmetry of information is relatively high compared to other budgets.
Government R&D budgets are generally funded in the form of contributions,
a type of government transfer expenditure that the government funds uni-
versities, research institutes, and private companies. Subsidies for R&D are an
important tool of the public R&D policy, which motivates extensive scientific
analyses and evaluations (Broekel, Brachert, Duschl, & Brenner, 2015).
Contributions are a kind of subsidy that the government provide to the private
sector based on statutes for those who carry out such projects when it is
difficult for the government to directly carry them out or when it is deemed
effective for the private sector to act on behalf of the private sector. It can be
understood that contributions should have a clear legal basis, have no fixed
use, and shall not be made in principle, and the balance of execution shall be
attributed to the period of receipt of contributions. The public funding of
R&D expenditure through subsidies have a positive impact on internal R&D
and especially in the decision to conduct R&D internally and externally
simultaneously (Afcha & López, 2014).
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GOVERNMENT R&D PROJECT

Most literature on the impact of R&D on the economy has been on advanced
countries, where the R&D expenditure as per cent of the GDP has been
relatively high and stable for many years (Perrot, Mosaka, Nokaneng, &
Sikhondze, 2013). The concept of a national R&D project is that the
government sets specific directions and goals, strategically collects, and
promotes R&D resources to solve science and technology problems in areas
requiring R&D at the national level. Legally, it is defined as an R&D project in
the science and technology in which the central administrative institute
contributes all or part of its R&D expenses or is funded by public funds by
specifying R&D tasks based on statutes. The national R&D projects consist of
a number of research tasks or detailed projects. In general, technical devel-
opment support projects, R&D training projects, and research-based con-
struction projects are common within national R&D projects. Not all national
R&D projects are subject to preliminary feasibility studies. Requirements of
the national R&D project shall be the project promoted by the head of central
administrative institute in accordance with the legal or statutory orders. The
method of promotion is the R&D project unit, and the method of cost bearing
is to provide all or part of R&D cost to the head of the central administrative
institute or the public fund, and the scope of cost support is limited to the
science and technology. National R&D projects subject to the preliminary
feasibility study are limited to the science and technology among government
projects related to the R&D, and the method of project implementation is
stipulated to be supported by public funds in principle. National R&D
projects are only applicable if they are clearly the government’s role on the
basis of statute. As a result, national R&D projects subject to preliminary
feasibility studies are strictly required to have legal grounds for their imple-
mentation. The national R&D project is originally intended to allow other
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entities to perform the role of government on their behalf, so the project plan
should be presented very specifically. It is stated in the law that R&D tasks
should be specified. Tasks can include not only tasks for the research support
but also tasks for introducing or building research equipment facilities, and
these tasks can be specifically specified in various ways. The task refers to the
entity whose activities are objectively specified by the entity acting on behalf of
the government in the national R&D project. The R&D project success and
value is often difficult to predict at the proposal stage. Evaluation methods and
their effectiveness vary considerably and are influenced by specific organiza-
tional cultures and managerial skill sets (Thamhain, 2015). In the project
planning and scheduling literature, this technological uncertainty has typically
been ignored and project plans are developed only for scenarios in which the
project succeeds (Reyck & Leus, 2008). The planning of national R&D project
falls under the stage of policy planning and research evaluation that carries out
the planning of national R&D goal setting and portfolio setting and the
allocation of national resources. The national R&D project is an organically
linked and detailed representation of activities aimed at common goals derived
from the policy planning, rather than a set of detailed tasks or a bundle of
budget standards. There are a variety of things to specify for national R&D
projects, such as presenting technical goals and methods to reach them,
specifically identifying requirements for achieving them, or presenting
successful research and management methods. It is necessary to conduct the
preliminary survey or the planning research on the technical and economic
feasibility of the project in order to plan a faithful project with high possibility
of success. The government can seek to strengthen the R&D by making it
mandatory to plan new projects in advance. Objectives of the project, detailed
implementation and implementation system for components for planning
national R&D projects, adjustment plans for matters related to affairs of other
central government agencies, evaluation plans for projects, measures to secure
the size and manpower required, feasibility studies of government support, the
utilization of expected effects and R&D results, domestic and overseas patent
trends, technological trends and standardization trends are included. R&D
project risks have become even more important given today’s tight schedules
and limited resources. Risk management has to be an integral part of the
development process (Sharma & Chanda, 2017).
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TECHNOLOGY INNOVATION AND
GOVERNMENT

In order to verify the feasibility of government support, new technologies must
generate economic growth and scientific researchers must generate new tech-
nologies. The importance of technological innovation and strategy guiding the
acquisition and deployment of technological resources for competitive growth
has been increased (Dasgupta, Gupta, & Sahay, 2011). R&D centers face new
challenges in responding to firms’ technological needs (Rabiela & Corral,
2004). Promoting the R&D and the innovative activity is a key element of the
EU Lisbon Agenda and is seen as playing a central part in stimulating eco-
nomic development (Haapanen, Lenihan, & Mariani, 2014). In free markets
without the government support, the supply of scientific research results
should be insufficient. The government logic for supporting R&D should be
judged individually according to suitability. Indeed, while new technologies
are important factors for economic growth, it is difficult for all developed new
technologies to be linked to economic growth. Since it is common for gov-
ernments to be less efficient than free markets in industrial development,
government support for the development of new technologies does not
generate all economic growth. For example, market participants to support
them economically is less likely to appear efficiently. Although scientific
research results play an important role as a source of new technology, most
new technologies are driven by the innovation in existing technologies, and the
science and technology often develop in their own areas. Therefore, if the
large-scale R&D investment is carried out without considering specific R&D
environments, it can result in the inefficiency of investment by producing only
results that are not utilized due to low suitability in certain areas. On the fact
that the supply of scientific research results is insufficient in the free market
without the government support, financial authorities may set a low priority
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on investment in R&D projects. The direct government funding of R&D
performed by firms has a positive effect on the business financed R&D
(Guellec & Potterie, 2010). Market failure can be cited as a theoretical basis
for the government’s funding of R&D activities. First of all, we can cite the
excessive supply and development efforts of science and technology. Under the
logic of maximizing profits, it is difficult to attract the investment in areas
where the profitability is difficult to guarantee, such as the basic science, if the
R&D is completely left to the market. The second is the risk and uncertainty of
technology development. For companies, the development of new technologies
is a great adventure, but even if new technologies are successfully developed,
there is a great deal of uncertainty and risk associated with market explora-
tion. It is why the government implements financial support policies related to
technology development, tax reduction measures, and technical innovation
support systems. Third, R&D activities have external effects due to the nature
of the public. External effect is a factor that justifies the government’s R&D
investment. Finally, the government’s R&D investment is required to acquire
the technical skills necessary to protect national security. Most defense-related
R&D achievements are often used to mass-produce various weapons needed
for national security rather than producing products that conform to market
principles. Recently, it has developed from the perspective of market failure to
the view of system failure, and the logic of justification for the government’s
R&D intervention has developed. This view is based on the limited rationality
assumption of evolutionary economics. The government intervention can be
made even to address the failure of the innovation system, which lacks the
overall efficiency of innovation due to the absence of a cooperative network
and the immaturity of technology financing market. It requires a new
government role beyond the correction level of market failures that can be
caused by the underinvestment in private R&D, such as basic research. In
general, the legitimacy of government support for the promotion of science
and technology is recognized, but the government intervention does not
necessarily guarantee the success of science and technology. The incomplete
political and administrative system may result in government failure. It mainly
results from the inefficient operation of government budgets or the failure of
certain science and technology promotion policies. The preliminary feasibility
study should examine whether it constitutes such a government failure. The
preliminary feasibility study should examine whether the true common needs
of society differ from the direction and purpose of the government’s science
and technology policy (Link & Scott, 2013).
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PUBLIC DECISION-MAKING AND POLICY
ANALYSIS

Public decision processes in planning and environment management, in
particular, should be creative in order to solve frequent intractable conflicts
that they cause (Carlo, 2006). The decision-making by decision-makers is a
process that is influenced by the amount of prior knowledge, the value sys-
tem, the decision-making environment, and psychological factors, where the
objective function of decision-makers is also affected. The decision-making
competence refers to the ability to make better decisions, as defined by
decision-making principles posited by models of rational choice (Bruin,
Parker, & Fischhoff, 2020). The criticism has been raised in many respects
over the ideal argument that policy analysts can provide the accurate
information using analytical models that quantify factors needed for
policymaking and minimize errors in subjective judgments. First, it is argued
that the information is not a sufficient condition for decision making. The
decision-making may be more important to the decision-maker than the
information gathered for the decision-making process. Decision-makers, who
need to make quick decisions, show very quick and intuitive decision-making
behavior through the behavior of recognition primed decision without
reviewing or collecting information on various alternatives. Due to various
cognitive and psychological problems, problems arising from the interpre-
tation process regardless of the quality of information become important
because decision-makers, unlike rational decision-making models, make
systematic errors in the reasoning process. The relationship between the
quality and quantity of information claimed by rational decision-making is
not always valid in real-world decision-making. Rational decision-making
requires executing an appropriate decision-making process to select the
best alternative (Herrmann, 2017). Next are the problems with the value
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orientation that the public policy has. Many argue that the value-
independent analysis is difficult because the public policy cannot be
value-neutral. The policy analysis begins at the stage of defining policy issues
presented to policy analysts, and the policy analyst’s judgment becomes
important from the stage of defining the problem. The rational decision-
making model also has limitations because policy analysis processes cannot
minimize the uncertainty of policy issues. In addition to requiring a lot of
money and time to obtain the information needed for decision-making, the
presence of such information will inevitably result in the value-inherent
context information and does not necessarily result in a reasonable deci-
sion of the course of policy implementation. Therefore, if the policy analysis
process of policy analysts focuses solely on the production of information
using a technical analysis model, the actual policy analysis process will be
disconnected from the interpretation and utilization process of information.
Various opinions are being suggested whether policy analysts simply stay in
the role of providing technical information or go beyond the scope of policy
analysis to make policy judgments. Unlike the social engineering view of
policy research, which used to view policy analysts as technocrat and value
neuter experts, many leading studies point out that policy analysts are
involved in the policy process with various values. Policy analysts are basi-
cally dividing the behavior of policy analysts into the entrepreneur, the
technician, the politician, the pretender, and the technology. Policy analysts
have a variety of purpose functions and technical levels, and the image of
value-neutral policy analyst can be seen as limited. From this point of view,
the policy analyst’s judgment is not objective, but rather subjective, reflecting
their interests. The policy analysis is more of an art than an area that can be
defined by a defining definition, so analysts constantly react to the political
and social environment. Policy analysts, as technical advisors, need a
normative role in providing truth in the policy process rather than engaging
in it. In particular, there is a great need for the empirical research on how
experts with different value systems and expertise judge policy issues. In the
case of public investment projects, the policy analysis has been widely used
based on benefit–cost (B/C) techniques. As for the interpretation of actual
policy analysis results, empirical studies have been relatively less conducted.
Decisions on public investment projects and unlike private investment
decisions are a comprehensive process for promoting the public value
through the supply of public goods, the response, the equity, and public
goods that go beyond simply economic efficiency or effectiveness. Therefore,
the criteria used in decision-making are more diverse than those used in
private investment decisions. The discontinuity between the first stage of
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