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Abstract
This article focuses on the research of RTDI policies (research, technology, development and innovation), and the
theme of this article is to link the three indicators together: agricultural RTDI policy-making process---the contents of
agricultural RTDI policies---the appropriateness of RTDI policies on agricultural innovation systems. We assume the
policy-making process would shape the contents of the agricultural RTDI policies. Once the contents of agricultural RTDI
policies are implemented, the RTDI policies would influence, whether appropriate or inappropriate, on the agricultural
innovation system. We use the Taiwanese agricultural biotechnology policies as the empirical cases. On the basis of the
empirical cases of Taiwan, we find that the consistency and appropriateness of agricultural RTDI policies are shaped by
four variables: the unity of the government, horizontal coordination, vertical coordination and the involvement of external
stakeholders. The policy-making process indeed shapes the agricultural RTDI policies which further shape the
development of agricultural innovation system.
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Government, policy-making and the development of agricultural innovation system:
The cases of the Taiwanese agricultural biotechnology policies (2000-2008)
1. Introduction
The sustainable development of agriculture calls for intensive innovation and requires
long-term strategic political directions to boost basic science (Harvey and Pilgrim,
2011); yet while some governments promoted effective RTDI (research, technology,
development and innovation) policies to appropriately support agricultural innovation,
others fail (Wright, 2012). Scholars of agricultural innovation system have pointed out
the ideal role which government should play to support agricultural innovation. Hall
(2005) argues that the government policies need to take multidimensional approach to
develop innovative capacities of the subsystems of agricultural innovation, and Clark
(2002) that the government should improve institutions in order to effectively support
agricultural research and development (R&D). However, since these scholars only
treat policies as given and consider the policy-making process of agricultural RTDI
policies as ‘black-box’, they could not explain the reasons why some government
could play the ideal role but others don’t. On the other hand, scholars of agricultural
governance have recognized the different aspects of the policy process of agricultural
RTDI policies. For example, Newell (2009) has described the leverage of business
interest groups on the governance of agricultural technology, such as genetic
modification (GM). Montpetit (2005) has explained how the network of the
administrative agencies inside the government shapes the agricultural RTDI policies
of the government. Nevertheless, until now since each scholar only expresses the
policy-making of agricultural RTDI policies from particular perspectives, we could
only gain limited insights into the whole picture of the agricultural RTDI policy
process. Moreover, since the research of agricultural governance has limited linkage
to the literature of agricultural innovation system, until now we could gain limited
understanding towards the influence of the agricultural policy process on the
development of agricultural innovation system.
This article thus searches for an integrated perspective towards the policy-making
process of agricultural RTDI policies. On one hand, we tend to portray the whole
picture of the policy-making process which shapes the policy contents, in terms of
policy objectives and policy instruments, of the agricultural RTDI policies. On the
other hand, once promoted we also tend to look at the influence of agricultural RTDI
policies on the development of the agricultural innovation. In other words, the theme
of the article as shown in Figure 1 is to link the three indicators together: agricultural
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RTDI policy-making process—the contents of agricultural RTDI policies—the
influence of policies on the agricultural innovation system. Since biotechnology is the
core technology used by the agricultural sector, in this article we will focus on the
analysis of agricultural biotechnology policies. Besides, biotechnology in this article
includes both traditional and modern biotechnology. Modern biotechnology, following
the definition of Laage-Hellman et al (2004), refers to the biotechnology developed in
the post-genetic engineering era in the 1970s, and traditional biotechnology in this
article is defined as the biotechnology innovated before the 1970s. We intend to
explore the influence of agricultural biotechnology policy process on the development
of agricultural innovation system.

We choose the experiences of Taiwan for empirical studies because the country
provides an interesting example which is worth of further exploration. The public
research institutes and the public company were the main forces of agricultural
innovation, while local private small and medium enterprises (SMEs) played
supplementary roles in the innovation of agricultural products. The knowledge base of
most companies was biotechnology. Before the 1980s, most companies adopted the
traditional biotechnology to develop products, and only after the 1980s the public
research institutes, the public company and a small number of private SMEs started to
adopt modern biotechnology to carry out the products of GM seeds, genetic modified
organism (GMO), bio-fertilizers, and bio-pesticides. During 2000 to 2008, the
Taiwanese government promoted lots of policies to support the development of
agricultural biotechnology but did not fully achieve the intended policy objectives. In
fact all the policies were launched in the conditions that the Taiwanese government
was a presidential divided government, the elected politicians and administrators
within the government faced serious problem for coordination (Wong, 2005), and
policy stakeholders were not fully involved in the policy-making process. Through
analyzing the unique policy-making process of the Taiwanese agricultural
biotechnology polices, we will deeper understand how such policy process shaped the
contents of agricultural biotechnology policies in Taiwan which further influence the
development of the Taiwanese agricultural innovation system.
The article is structured as the following. Section 2 establishes the conceptual
2

framework to analyze the policy-making process of agricultural RTDI policies.
Section 3 describes the methodology used to explore the empirical case studies.
Among the various agricultural biotechnology policies promoted by the Taiwanese
government from 2000 to 2008, we only choose the National Science and Technology
Program for Bio agriculture (typically shortened to be the National Program) and the
Agro-pesticides Management Act (typically shortened to be the Act) as the two cases.
Section 4 analyzes the consistency and appropriateness of the two policies. Section 5
discusses the policy-making process of the two policies through the perspective of our
conceptual framework. Section 6 reflects the conceptual framework and the existing
literature with the empirical cases. Section 7 concludes the article.
2. The governance of agricultural RTDI policy: a conceptual framework of analysis
The conceptual framework of analysis is comprehensively established upon the
literature of RTDI policy process which has an implication for the analysis of
agricultural RTDI policies. In the following paragraphs, we will discuss the literature
constituting the conceptual framework first and its implications for the agricultural
RTDI policies afterwards.
It’s the framework of Chung (2013)
which makes one of the first attempts to
link the RTDI policy process with the
development of innovation system. In
Chung’s framework, innovation system
is defined as national, sectoral and
technological innovation system
(NSTIS) which is the intersection of the
national, the sectoral and the
technological innovation systems (as
shown in Figure 2). Moreover,
government is embedded in the network of governance of NSTIS, and the actors
inside and outside the government would interact with each other through the
policy-making process. Chung (2013) establishes four independent variables assumed
to influence the consistency and appropriateness, the two dependent variables of
RTDI policies through the policy-making process. The four independent variables are
polity, horizontal coordination, vertical coordination and the involvement of external
stakeholders. Each of the independent variables is established upon the literature of
political science and RTDI policy studies. Among the independent variables, polity
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particularly refers to the presidential divided government where the ruling party of the
president is not able to control the majority of the congress. Following the analysis of
Chung (2013), the divided government is assumed to be difficult to make consistent
and appropriate RTDI policies, while horizontal coordination, vertical coordination
and suitable involvement of external stakeholders are assumed to contribute to the
consistency and appropriateness of RTDI policies (as shown in Table 1). Furthermore,
Chung’ framework also divides the policy-making process of RTDI policies into
different stages. Since the network of governance change from stage to stage, the
main actors of each stage also change. Each of the four independent variables also has
different influence on the consistency and appropriateness of RTDI policies in the
different stages of policy-making process. Chung’s framework has been applied for
the analysis of the Taiwanese pharmaceutical biotechnology policies and
demonstrated that the policy-making process of pharmaceutical biotechnology
policies did influence the development of bio-pharmaceutical innovation system in
Taiwan.
Chung’s framework is further reflected by the recent research of Cirone and
Urpelainen (2013), particularly on the unity of the government which deeply
influences the policy process, as well as the effectiveness of RTDI policies.
Technology innovation can help the society to solve social problems, and the
government plays the role to launch RTDI policies to incentivize technology
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innovation and respond to social problems. From the perspective of the two authors, it
is the government unity which exerts significant efficacy on the RTDI policies. The
unity of the government is defined by the authors as ‘the homogeneity of interests
within the ruling coalition’. If the interests of the political parties in both the executive
and legislative branches are homogeneous, the government is unified. A unified
government could easily strike the bargains required to secure the political supports
for the new RTDI policies and thus strengthen its policy response to the social
problem. Contrastingly, a fragmented government encounters more veto players in the
ruling coalition. Since the executive in the fragmented government should
simultaneously cater to the multiple preferences of political parties in the legislature,
the executive usually pay more transition cost for the formulation and implementation
of a RTDI policy and therefore delay the whole government’s response to the social
problems. Through investigating the public energy expenditures of research and
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development (R&D) in 22 OECD countries from 1980 to 2006, the authors conclude
that the unification of the government not only influence the RTDI policy process but
provides a new reason to explain the effectiveness of RTDI policies.
.
On the basis of the contributions of Chung (2013) and Cirone and Urpelainens (2013),
we synthetically establish the conceptual framework for the analysis of agricultural
biotechnology policies which modifies Chung’s framework by the perception of
Cirone and Urpelainens (as shown in Figure 3). According to the synthetic framework,
innovation system is defined as NSTIS. Since the innovation system of agricultural
biotechnology is the system constructed by a sector (agriculture), a technology
(biotechnology) and dominantly governed by the state (nation), we consider NSTIS
which examines the intersections of a nation, a sector and a technology is the suitable
framework for the analysis of agricultural biotechnology innovation system.
Moreover, we assume the government is embedded in the network of governance of
the NSTIS of agricultural biotechnology. Both the factors inside and outside the
government would influence the policy process and formulate the contents of
agricultural biotechnology policies. Following the literature of Chung (2013) and
Cirone and Urpelainens (2013), we assume there are four independent variables, i.e.
the unity of the government, horizontal coordination, vertical coordination and the
involvement of external stakeholders to shape the consistency and appropriateness of
agricultural RTDI policies and constitute the government’s response to social needs.
The consistency of RTDI policies following the definition of Chung (2013) should be
defined from two aspects. First, the policy objectives and policy instruments of a set
of interrelated agricultural RTDI policies are not contradictory even ideally
complementary to each other and offer no contradicting incentive structures to feed
the dynamic development of agricultural innovation system. Second, the direction for
the implementation of each single agricultural RTDI policy is complementary to the
policy objectives of the policy. Furthermore, appropriateness is defined as the RTDI
policies which not only match the dynamics and structures of the agricultural
innovation system but further shape and foster its development, including the
knowledge accumulation in the field of biotechnology), the network of actors and the
set of products carried out by the agricultural innovation system.
3. Methodology
The research methodology and research techniques are designed to operationalize the
conceptual framework for the analysis of the empirical cases. We adopt the research
design of ‘two case studies’. The analytical unit is policy as described by Herriot and
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Firestone (1983), the evidence derived from multiple case studies is usually
recognized to be more persuasive than the single case study. In our ‘two case design’,
each of the two cases is examined as a particular policy which is frequently chosen as
analytical units for the comparisons with each other (Ammons et al, 2001; Fernandez
and Fabricant, 2000). The National Program and the Act are chosen as the two cases,
because both policies have been promoted from 2000 to 2008 and have continuously
accumulated appropriateness during the eight years. Since a part of our conceptual
framework is to analyze the appropriateness of agricultural RTDI policies on the
agricultural innovation system, the two policies provide suitable empirical examples
for us to survey the appropriateness of both and analyze it.
We mainly adopt the qualitative research method, in-depth personal interview, to
collect the first-hand resources. The selection of interviewees following the
suggestion of Carlsson (2000) is through two processes, document based analysis and
snowballing sample survey. Document based analysis is applied as our main method
to select interviewees, as many actors
participated in the two policies are clearly
listed on the official websites of the two
policies or the implementation bodies.
Nevertheless, there are still some
potential interviewees who are not listed
on the documents. For these interviewees,
we use the snow balling survey to identify
them.
We have in sum interviewed 19 interviewees (shown in Table 2). As shown in the
Table 2, there are five kinds of interviewees: elected politicians (4 people),
congressmen of the opposition party (3 people), administrators (4 people), agricultural
companies (6 people) and scientists (2 people). All the interviews were
semi-structured and guided by our conceptual framework. In practice, each interview
lasted between 30 minutes to 2 hours, recorded by MP3 players and typed to be
transcripts.
4. The consistency and appropriateness of the National Program and the Act
The National Program and the Act were not consistent with each other. The National
Program, as shown in Figure 4 was the policy framework over the 15% of the
Mid-term R&D Plans (typically shortened to be the Mid-term Plan) of the three
7
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ministries (the National Science Council, the Ministry of Economic Affairs and the
Council of Agriculture). Since the institutional structure of the three ministries is very
important for us to understand the contents and the policy-making process of the two
cases, we also show in Figure 5 the institutional structure of the three ministries and
their positions in the executive branch. Moreover, as shown in Table 3 each ministry
promoted its own Mid-term Plan. As long as the Mid-term Plan of each of the three
ministries had different policy objectives and had limited connections to each other,
the National Program was promoted in 2000 to make the policy objectives and policy
instruments of the 15% Mid-term Plans of the three ministries to be complementary to
each other. The detailed policy objectives of the National Program are shown in Table
3, the policy instruments are funding. While the National Science Council was
responsible for funding the fundamental bio-agricultural research in universities, the
Council of Agriculture and the Ministry of Economic Affairs should fund local
agricultural companies to transfer the results from the projects funded by the National
Program. Moreover, the Act was promoted by the Council of Agriculture in 1972 to
regulate the safeties of pesticides. The initial policy objective of the Act is shown in
Table 3, and the policy instrument was penalty. Indeed the policy objectives of the
National Program which tended to encourage the innovation of agricultural
biotechnology were not complementary with the policy objective of the Act which did
not prioritize the development of agricultural innovation. In addition, while the
National Program used the policy instruments of funding to support the development
of agricultural sector, the policy instruments of the Act, penalty, may increase the
difficulties of agricultural innovation. Once the two policies were promoted together,
the appropriateness of the two policies, as shown below were very limited.
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The appropriateness of the two policies should be analyzed in the context of the
agricultural innovation system in Taiwan. The products of the agriculture sector
included seeds, food, pesticide and fertilizer. Between 2000 and 2008, public research
organizations, such as Agriculture Station, were the pillars of innovation and
manufacturing, and local SMEs gradually emerged in the agricultural sector. The main
business of the public research organizations was to use the traditional biotechnology
of hybridization to innovate new seeds and younglings and then delivered to farmers
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for free. These public research organizations also used modern biotechnology of GM
to develop new seeds, yet the GM seeds were cultivated in field trials only and were
not allowed to be disseminated outside the research organizations. Besides, the private
seed companies also adopted traditional biotechnology of hybridization to innovate
new seeds and sold to farmers. While these private seed SMEs were reluctant to adopt
modern biotechnology of GM for the innovation of new seeds because of market, it
was the new agricultural SMEs set up after 2000 and the agricultural trade companies
to invest in the innovation of GMO, especially in the non - edible GMO. Moreover, in
the industries of food, pesticide and fertilizer, Taiwan Sugar Corporation was the
public and the largest company of food, pesticide and fertilizer. The new private
SMEs of pesticide and fertilizer which were set up after 2000 continuously utilized
modern biotechnologies, such as fermentation, in their products of bio - pesticide and
bio - fertilizer (STRIC, 2006: 31). The majority of these new SMEs targeted the
domestic market. However, some of the firms gradually started to search for the
opportunities in the foreign markets, including Japan, European Union, China and
South East Asian countries (Intcomag5). With stronger research capabilities, the new
agricultural companies had more cooperation with academics. Indeed universities
played the significant roles to do research and transfer biotechnologies to local SMEs.
Since the majority of local SMEs were too small to do the agricultural related research
by themselves, the universities burdened the responsibilities to do the majority of
research.
The National Program was promoted while modern biotechnology was gradually
spilled over in the agricultural sector; yet, even though the policy objectives and
policy instruments of the National Program were appropriate, it was not effective. As
we have described in Table 3, the policy objectives of the National Program were to
‘fully utilize all the existing R&D resources to develop cutting-edge agricultural
biotechnology in the Asian-Pacific regions’, ‘to develop value-added agricultural
products’ and ‘to direct academic / industrial interaction and cooperation’. The extent
for the National Program to ‘fully utilize all existing R&D resources’ will be
discussed in section 5.3. However, the National Program, which aimed to develop
value - added agricultural products and to direct academic / industrial interaction and
cooperation, in fact intended to encourage the innovation of agricultural products and
to cluster the networks between actors. The agricultural sector was strongly guided by
the public sector. Yet, the private agricultural companies played more and more
important roles in the innovation and commercialization of agricultural biotechnology.
Since the universities in Taiwan have accumulated rich knowledge of modern
biotechnology and the majority of private agricultural companies were too small to do
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R&D by themselves, the policy
objectives of the National Program which
tended to cluster networks between
universities and companies in order to
accelerate the knowledge accumulation
within the agricultural SMEs indeed
appropriately matched the development
of agricultural innovation system in
Taiwan. The policy instruments of the
National Program which funded both the universities and agricultural companies were
appropriate, because the policy instruments encouraged the knowledge accumulation
of modern biotechnology of both of the actors. Yet, after being implemented, the
National Program didn’t fully achieve its policy objectives. Table 4 shows the
economic index of the National Program published by the National Science Council
in terms of the numbers of papers published, patent obtained, technology transfer,
academics conferences and the agricultural companies. As shown in the table from
2003 to 2007, every year, the National Program transferred 7 to 29 biotechnologies to
agricultural companies. The number of agricultural firms which got technology
transfers weighted as much as 3 to 40 % of the overall agricultural companies. Under
the condition that in the particular years there were 40 % agricultural companies that
transferred biotechnologies from the research projects funded by the National
Program, the National Program, to some extent effective, ‘to direct
academic/industrial interaction and cooperation’. There was no clear economic index
to show the extent for the agricultural companies to ‘develop value - added
agricultural products’. Therefore, we are unable to judge if the National Program
achieved its policy objective to ‘develop value-added agricultural products’ or not.
However, besides the economic index, we also collected qualitative data through our
interviews. According to our interviews with the leader of the National Program
(Intex3), three agricultural companies (Intcomag2, Intcomag5, Intcomag6) and one
academic (Intac3) involved in the National Program, all the interviewees explained
that the National Program positively encouraged their coordination with each other.
Therefore, in the long term, such cooperation between academics and industry may
contribute to the agricultural innovation system to develop value - added products. In
short, after being implemented, the National Program did not perfectly realize its
policy objectives, but to some extent, appropriately matched the development of
agricultural innovation system.
The Act, as we are going to analyze below, didn’t process appropriate policy
12

objectives and policy instruments and generate appropriate supports. As we have
described in Table 3, the Act was to ‘strengthen the management of pesticides’
through the policy instruments of penalties and license. As we have described in
section 4, the Act was legislated in 1972 to control the quality of chemical pesticide.
At the time, there was no bio-pesticide. However, the Act was not adjusted for the
development of bio-pesticide. The policy objective and policy instruments in fact had
no intention to support the knowledge accumulation and diffusion of modern
biotechnology in the agricultural sector. Once being implemented, according to the
descriptions of our interviews with the Assistant manager of Advanced Green
Biotechnology (Intcomag5), the Act in fact increased the barriers of cooperation
between actors and discouraged the innovation of the bio - pesticides.
While the National Program and the Act were promoted together, on the basis of our
interviews, the appropriateness of the National Program, which in general was
appropriate to the dynamics of the agricultural sector, was to some extent reduced by
the promotion of the Act. After the promotion of the two policies the Taiwanese
government in fact had only limited appropriate support to the development of
agricultural innovation system.
5. The policy-making process of the National Program and the Act
We analyze the policy process of the National Program and the Act through the lens of
our conceptual framework. The policy-making process of the two policies is
summarized in Figure 6.
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5.1 The policy-making process of the National Program
5.1.1 The agenda-setting of the agricultural National Program
The stage of agenda-setting of the National Program was the stage for the leaders of
the National Program to decide the agendas of the policy proposals of the National
Program. According to our conceptual framework, the stage of agenda-setting is
deeply influenced by two independent variables, the horizontal inter-ministerial
coordination and the involvement of external stakeholders. In this section, we will
focus on the influence of the two independent variables on the consistency and
appropriateness of the National Program.
The agendas of the National Programs were first initiated on the ministerial level,
even though the leaders of the National Program were the most important elected
politicians to decide the agendas of the National Programs. As described by the
Minister of the National Science Council (Intex2), it was the Minister of the Council
to initiate the agendas of the National Program in order to better integrate the R&D
resources of the Mid-term Plans of the three ministries and to invest these resources in
the research which had the potential to be transferred to the agricultural industry.
According to the proposition of the Minister of the Council, each ministry should
appropriate 15% budgets of its own Mid-term Plan to the National Program. The
National Science Council was responsible for coordinating the other two ministries to
form the inter-ministerial consensus for the policy objectives and the policy
instruments of the National Program and to horizontally coordinate with each other
under the framework of the National Program. The proposition of the Minister of the
National Science Council, as described by the Minister of the Council (Intex2), got
the agreements of other Ministers. The inter-ministerial consensus was achieved that
the resources of the National Program should be invested in the bio-agricultural
research and the results of the research should be transferred to local agricultural
SMEs. However, as expressed by the Minister of the Council (Intex2), the Ministers
of the three ministries only decided the general directions for the National Programs.
In practice, it was the leaders of each National Program to decide the detailed agendas
of each National Program, including the concrete policy objectives, policy
instruments, and the targets of each National Program. Each leader was nominated
and delegated by the Minister of the Council to represent the Council to formulate
inter-ministerial consensus and to select agendas. The leaders, according to the name
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lists published on the official websites of the National Program, were originally the
senior scientists in universities, public research institutes and Academic Sinica. They
played the role as the elected politicians and served in the National Programs on a
part-time base. They held no formal positions within the government or the
agricultural sector.
The decisions of the leaders of the National Program were deeply influenced by the
Steering Committee and the Project Committee. The Steering Committee was chaired
by the Minister of the National Science Council and recruited 9 government officials,
including vice-Ministers of the National Science Council, the Ministry of Economic
Affairs, and the Council of Agriculture. The Project Committee which reviewed the
detailed agendas of the National Program was co-chaired by the vice-Minister of the
National Science Council and the vice-Minister of the Council of Agriculture and was
composed of 9 government officials, 3 academics and 3 agricultural representatives.
The 9 government officials included the heads of the implementation bodies under the
three ministries, such as the Director of the Bureau of Industrial Development under
the Ministry of Economic Affairs. The 3 academics were recommended by the
National Science Council and included the heads of universities and the research
organizations participating in the National Program. Moreover, the 3 agricultural
representatives included the CEOs of one larger seed company and one company of
aquaculture, and one ex-CEO of larger feeding company. The agricultural
representatives were recommended by the Council of Agriculture because of the
affiliation of their business with the National Program. As described by one of the
agricultural representatives (Intcomag4), he was invited because of the company’s
outstanding performance in the innovation of seeds. The other representative
(Intcomag3) explained that he was invited because of his long-term international
experiences in the agricultural sector. No companies of food, patricide and fertilizer
were recruited.
The two Committees played the significant role in forming inter-ministerial consensus.
The Steering Committee was chaired by the Minister of the National Science Council
and involved the vice-Ministers of the three participating ministries, i.e. the National
Science Council, the Ministry of Economic Affairs and the Council of Agriculture.
The Steering Committee not only secured the inter-ministerial consensus for the
consistency of the National Program but also secured the inter-ministerial consensus
for the appropriateness of the National Program. The inter-ministerial resources
should be invested in the bio-agricultural research which had the potential to be
developed to be the high value-added agricultural products. Through technology
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transfer, the universities and agricultural companies were encouraged to establish the
network which was important for the development of modern biotechnology.
Moreover, since the vice-Ministers of the National Science Council and the Council
of Agriculture were also involved in the Project Committee, the inter-ministerial
consensus formed in the Steering Committee was able to be further secured in the
detailed agendas of the National Program, including the targeted products. As
described by the leader of the National Program (Intex3), many targeted products
selected by the National Program were decided through the mutual agreements
between different ministries. The agricultural products which were export-oriented,
such as orchids and groupers, were especially selected. However, besides the
coordination of the Mid-term Plans, there was no sufficient inter-ministerial
consensus formed for the regulation policies related to the National Program. As
described by one of the agricultural representatives (Intcomag3), although the
vice-Ministers of the National Science Council and the Council of Agriculture have
once tried to set up the regulations of GMO in the meetings of the Project Committee,
there was no actual inter-ministerial consensus formed for the regulation of GMO.
The vice-Ministers at best agreed to fund the research of non-edible GMO and
allowed the trade of non-edible GMO in the domestic market without any regulation.
Also there was no inter-ministerial consensus formed for the amendments of the
Management Act. In other words, there was no inter-ministerial consensus for the
consistency and appropriateness between the National Program and other interrelated
agricultural regulations. While the general advise and the advise for the detailed
agendas of the National Programs were given by the Steering Committee and the
Project Committee to the leaders, the advise was instrumental for the inter-ministerial
consensus. As long as the leaders followed this advise, they were able to make the
concrete policy objectives and policy instruments of the National Program not only
consistently coordinated the 15 % Mid-term Plans of the three ministries but also
appropriately match the development of agricultural innovation system. In addition,
once the detailed agendas of the National Program, such as the targets of the National
Program, were implemented by different ministries, these details were able to be
consistently implemented by each ministry. Yet, because there was no
inter-ministerial consensus for the consistency and appropriateness between the
National Program and interrelated regulation policies, the implementation of the
National Program was not consistent with other regulation policies, such as the Act;
and once being implemented together, the combined effects of the National Program
and regulation policies were limited and did not support adequately the development
of agricultural innovation system.
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The two Committees also played a significant role in involving external stakeholders.
Since the Steering Committee involved no external stakeholders, the external
stakeholders were unable to influence the policy objectives and policy instruments.
However, it was the Project Committee which played the most important roles in
involving the external stakeholders. The numbers of academics and agricultural
representatives in the Project Committee were almost the same, and the two kinds of
external stakeholders were usually able to achieve the consensus for the development
of agricultural innovation system. As described by one agricultural representative
(Intcomag3), he usually achieved the consensus with academics easily. Since the
consensus of both kinds of representatives were able to be presented to all elected
politicians of the National Program, such as the leaders and the vice-Ministers of the
three ministries, the involvement of these external stakeholders positively contributed
to the consistency of the agendas of the National Program. Nevertheless, both the
academic and the agricultural representatives were recommended by the government
officials as individual scientists and individual companies. As individuals
recommended by the government, they were in fact unable to represent the general
interests of the scientific community or the general interests of the agricultural sector.
They were also unable to let the elected politicians fully understand the dynamics of
the agricultural innovation system and increased the appropriateness of the National
Program. They at best presented the partial interests within the scientific community
and the agricultural sector to the elected politicians. For example, one of the
agricultural representatives (Intcomag4) explained that he once suggested the
vice-Ministers that the National Program should increase the funding for the research
of seeds of fruits and vegetables. Such suggestion was involved in the detailed
agendas of the policy proposal of the National Program.
The leaders of the National Program, as described by one of the leaders (Intex3),
followed the advise of the Steering Committee and the Project Committee and
decided the concrete policy objectives, policy instruments and the details of policy
proposals. Since the agendas of the National Program were designed through the
inter-ministerial consensus, and the National Program was able to make the policy
objectives and the policy instruments of the 15% Mid-term Plans of the three
ministries consistent with each other. Moreover, the policy objectives which
encouraged the bio-agricultural research within the universities and encouraged the
technological diffusion from the universities to agricultural companies were also
appropriate. In addition, since the inter-ministerial consensus for the detailed agendas
of the National Program was achieved, the National Program was expected to be
consistently and appropriately implemented by different ministries. Yet, because of
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the absence of the suitable involvement of external stakeholders, the representatives
of the external stakeholders were unable to increase the appropriateness of the
National Program. Once the details of the National Program were implemented, even
though the general direction of the National Program was still appropriate, the effect
was unavoidably limited as the National Program had been captured by the interests
of particular groups of scientists and agricultural companies.
5.1.2 The deciding of the National Program
The stage of deciding of the National Programs was the stage for the congressmen of
the opposition party, Kuomintang, to authorize the policy proposals of the National
Programs to be formal policies. According to our discussion in section 2, the decision
making stage in the Taiwanese polity is deeply influenced by two independent
variables, the divided government and the involvement of external stakeholders. In
this section, we would especially focus on the influence of the two independent
variables on the consistencies and appropriateness of the National Program.
The congressmen of the opposition party, according to a congressman of Kuomintang
(Intleg1), had different policy preferences and priorities from the ruling party and had
high incentives to change the contents of the National Program; yet, there were two
reasons which reduced the oversight of the congressmen. First, biotechnology was too
technical to congressmen. Once the policy proposals of the National Programs were
full of professional terms, congressmen were unable to understand, to monitor the
policy proposals and to judge the consistency and the appropriateness. Second, the
congressmen should face the pressures from their districts. The majority of voters of
the opposition party supported economic development, and the development of
biotechnology was considered to be an important part of the economic development.
With the pressure from the voters, the congressmen of the opposition party hesitated
to change the policy contents and cut the budgets of the National Programs which
aimed to support the growth of biotechnology and related sectors. One further
congressman of Kuomintang (Intleg2) shared the same opinion that since his voters
had limited opposition to the development of biotechnology, he had no incentives to
cut but authorized the majority of the budgets of the National Program.
The external stakeholders, especially the agricultural companies, interacted with the
congressmen of the opposition party through the participation of congressional public
hearings. One of the agricultural representatives in the National Science and
Technology Program for Bio agriculture also once participated in the public hearings
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to express the general interests of the agricultural companies (Intcomag3). According
to his experiences, the public hearing was an effective mechanism to express the
interests of the agricultural companies to the congressmen. However, both the
individual companies and interests groups were involved in the public hearings. From
our perspective, these companies and interest groups did not necessarily present the
general interests of the agricultural sector to the congressmen but in many cases the
interests of particular companies and small groups of companies only. Therefore, the
external stakeholders involved in the congressional public hearings were in most of
the cases unable to help the congressmen to understand the dynamics of the modern
biotechnology, pharmaceutical and the agricultural sectors in Taiwan and authorized
the National Programs towards the direction which was appropriate to the
development of the agricultural innovation system.

However, according to the experiences of the congressman of the opposition party
(Intleg1), the involvement of the companies of the agriculture was not influential to
the judgment of the congressmen towards the National Programs. Therefore, the
involvement of the companies had limited impacts on the deciding process of the
National Programs.
The policy proposals of the National Program were smoothly authorized by the
congressmen of the opposition party; neither the policy objectives and policy
instruments nor the details of the policy proposals were changed while being
transformed to be formal policies. As described by the leader of the National Program
(Intex3), since many congressmen of the opposition party were elected by agricultural
counties, these congressmen easily understood the importance of bio-agriculture.
Some congressmen of the opposition party even suggested the leaders of the National
Program to do more research related to their counties.
While the National Program was decided by the congressmen of the opposition party,
the contents of the National Program remained the same. The divided government in
fact didn’t change the consistency and appropriateness of the National Program.
5.1.3 The implementation of the agricultural National Program
The Office of the National Science and Technology Program for Bio agriculture
played essential roles to coordinate the implementation bodies under the Ministry of
Economic Affairs (the Bureau of Industrial Development) and the Council of
Agriculture (Technology Department) (see Figure 5). Nevertheless, the Office
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encountered the problems of horizontal and vertical coordination and the involvement
of external stakeholders.
First, the Office encountered the problem of horizontal inter-departmental
coordination. As described by the leader of the National Program (Intex3), the
implementation bodies under different ministries were very difficult to coordinate
with each other. In the stage of agenda-setting, the three ministries have achieved the
inter-ministerial consensus for the detailed agendas of the National Program and
decided to coordinate the R&D funding derived from the 15% Mid-term Plans of the
three ministries to fund the targeted bio-agricultural research and agricultural products.
Therefore, in the stage of implementation, the implementation bodies under different
ministries had no problem to horizontally cooperate with each other in funding the
innovation of bio-agricultural products. However, since there was no inter-ministerial
consensus formed for the agricultural regulation in the stage of agenda-setting, the
Bureau of Industrial Development and the Technology Department always competed
for the leadership of regulations of the agricultural sector. For example, the Bureau of
Industrial Development executed the ‘Factory Rules’ to regulate pesticide factories,
and the Bureau of Animal and Plant Health Inspection and Quarantine of the
Technology Department also executed ‘Agro-pesticides Management Act’ to regulate
the same factories. While the Bureau of Industrial Development considered some of
the factories not to be the pesticide factories and should only get one license from the
Bureau, the Technology Department insisted that all factories related to pesticide
should get the second license from the Department. Even though the
inter-departmental competition already delayed the technology transfer, especially the
technology transfer to the companies of bio-pesticides, the two bodies were still very
difficult to coordinate with each other.
The Office also encountered the problem of the vertical coordination. As described by
the leader of the National Program (Intex3), the Minister and the vice-Ministers of the
three ministries had severe difficulties to monitor the details for the implementation of
the National Program. As long as the implementation bodies were able to persuade
that the implementation was proper, the Minister and the vice-Ministers simply
believed the agencies and no longer supervised the implementation. Even when the
leaders discovered the direction of implementation was distorted and far from the
policy objectives, the leaders who only represented the National Science Council was
unable to fixed the distortion of the implementation of the implementation bodies of
the other two ministries from top-down.
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The Office also encountered problems to involve the external stakeholders in the
technology transfer. As described by the leader of the National Program (Intex3), the
larger agricultural companies were very indifferent to transfer biotechnologies from
the National Program, and it was the new small companies which were more willing
to transfer the biotechnologies. In fact, none of the agricultural representatives
transferred biotechnologies funded by the National Program. As described by one of
the agricultural representatives (Intcomag4), as he already knew that the government
was unable to solve the regulation problem of GMO, he hesitated to transfer
biotechnologies of GM. The new agricultural company of bio-pesticide and
agricultural trade company (Intcomag5, Intcomag6) transferred biotechnologies from
the universities funded by the National Program because the targets of the National
Program, as expressed by the Assistant Manager and the Vice president R&D of the
two companies, coincidently fitted to their business of bio-pesticide and GMO
ornamental fish. However, as described by the leader of the National Program
(Intex3), the National Program finally transferred the majority of technologies to
small companies.
After being implemented, as we described in section 4, the National Program did not
fully achieve its objectives. The inter–ministerial resources have been consistently
invested in the targeted bio-agricultural research and products and have encouraged
some academics and small agricultural companies to establish networks through
technology transfer. Yet, because of the three problems of implementation, the policy
had only limited participation and mobilization.
5.2 The policy-making process of the Act
5.21 The agenda-setting of the Act
The Director-General and other high level managers of the Bureau of Animal and
Plant Health Inspection were the most important elected politicians to decide the
agendas for the bills of the Act. As described by one of the high level managers of the
Bureau of Animal and Plant Health Inspection and Quarantine and the Agriculture
(Intad3), the Minister of the Council of Agriculture only gave the general directions to
the Bureau, and it was the high level managers of the Bureau to decide all the agendas
of the Act. As we have described in section 5.1.1, there was no inter-ministerial
consensus formed as to what should be the most appropriate objectives and
instruments of the Act and as to the consistency of the policy objectives and the policy
instruments between the Act and the National Program. Rather, it was indeed the
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involvement of external stakeholders that mainly influenced the selection of the
agendas of the Act.
The Bureau held regular public hearings to involve the interests of agricultural
companies, especially the pesticide companies. However, the companies participated
in these public hearings were not recommended by the agricultural associations but
were involved as individual companies. As individual companies, they were in fact
unable to represent the general interests of agricultural sector. As described by the
high level manager of the Bureau (Intad3), since some companies suggested that the
Act which adopted the policy instruments to regulate the manufacturing machines of
bio-pesticides in detail seriously reduced the flexibility of these companies, the
Bureau accepted the suggestions and then set up the agendas for the amendments of
the policy instruments of the Act to delete the detailed regulations for the
manufacturing machines.
Next to the pesticide companies, the congressmen of the opposition party also played
significant roles in the agenda-setting process of the Act. Yet, the congressmen merely
pushed the Bureau to amend policy instruments of the Act to stricter control the
safeties of the pesticides rather than to appropriately encourage the innovation of
bio-pesticide. As described by the high level manager of the Bureau (Intad3), since
the poisonous pesticide was frequently misused for commit suicide, in 2007, under the
suggestion of the congressmen, the Bureau initiated the new agendas for the
amendments of the Act and revealed the new policy instruments that only the farmers
were qualified to buy the poisonous pesticides.
While the new agendas of the policy instruments of the Act were selected by the
Bureau, these new agendas strengthened the policy objective of the Act which tended
to control the food safeties. These agendas were selected without inter-ministerial
consensus and with unsuitable involvement of external stakeholders. Because of
lacking inter-ministerial consensus, the policy objective and the policy instruments of
the Act which didn’t tend to encourage the innovation of bio-pesticide was in fact
un-appropriate to the development of agricultural sector and horizontally inconsistent
with other interrelated policies, such as the National Program which tended to
encourage the innovation of bio-agricultural products. Furthermore, without the
suitable involvement, the participation of the pesticide companies in the public
hearing was very difficult to positively increase to the consistency between the Act
and the National Program, as well as the appropriateness of the Act.
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5.2.2 The deciding of the Act
The stage of deciding of the Act was the stage for the congressmen of the opposition
party to legislate the bills of the Act to be laws. Since we have assumed in section 2
that the stage of deciding is deeply influence by two independent variables, the
divided government and the involvement of external stakeholders, in this section, we
emphasize the influence of the two independent variables on the consistencies and
appropriateness of the Act.
The congressmen of the opposition party played important roles in the legislation of
the Act. As described by the high level manager of the Bureau of Animal and Plant
Health Inspection and Quarantine (Intad3), since it was the congressmen who
suggested to amend the policy instrument of the Act and to strictly control the status
of the buyers of the poisonous pesticide, the congressmen of the opposition party
smoothly legislated the bill to be law.
While the congressmen of the opposition party legislated the bills of the Act to be
laws, according to the discussions above, the policy objective and the policy
instruments of the Act remained un-appropriate and inconsistent with the National
Program. Since the policy preference of the congressmen of the opposition party was
involved in the agendas of the Act, the congressmen consistently authorized the bills
to be laws. Even if the executive branch and the legislative branch have established
high consensus, this consensus was established upon without the suitable involvement
of the external stakeholders (especially the agricultural companies of pesticide) and
without the clear understanding on the dynamics of modern biotechnology and the
agricultural sector. The consensus was in fact unable to positively increase the
appropriateness of the agricultural sector.
5.2.3 The implementation of the Act
The stage of implementation of the Act was the stage for the administrators of the
regulatory bodies to implement the clauses of the laws. The implementation body the
Act was the Bureau of Animal and Plant Health Inspection and Quarantine. Since we
assume in section 2 that the stage of implementation is deeply influenced by three
independent variables, the vertical coordination, the horizontal inter-departmental
coordination and the involvement of external stakeholders, in this section, we will
focus on the influence of these three variables on the consistencies and
appropriateness of the Act.
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The Bureau of Animal and Plant Health Inspection and Quarantine which
implemented the policy instruments of the Act also established no horizontal
inter-departmental coordination with other interrelated implementation bodies.
According to the description of the high level manager of the Bureau (Intad3), the
high level management of the Bureau has discovered that lots of the agricultural
companies of bio-pesticides which were funded by the National Program to transfer
single ingredients for fermentation were not able to get the license of manufacturing
bio- pesticides. The reason was that these companies of bio-pesticides were unable to
provide the Bureau sufficient documents of toxicology. From the Bureau’s
perspective, if the research organizations or the universities provided the documents
of toxicology to the companies while they transferred biotechnologies, the companies
should be easier to get the licenses. Yet, besides communicating with the research
organizations under the Council of Agriculture., the Bureau had no plan to coordinate
with the implementation bodies of other ministries, such as the implementation bodies
of the National Science Council or the Ministry of Economic Affairs.
The problem for vertical coordination increased the difficulties for the implementation
of the Act. As we have described in section 5.2.1, the vertical coordination between
the Minister of the Council of Agriculture and the Bureau was in fact very limited.
There was no inter-ministerial consensus to coordinate the policy objectives and the
policy instruments of the Act to be horizontally consistent with other policies, like the
National Program. Once being implemented, the implementation of the Act was
towards the direction which was neither vertically consistent with the general policy
objectives of the Promotion Plan nor horizontally consistent with the National
Program. Furthermore, there was no inter-ministerial consensus for the
appropriateness of the Act. After being implemented, the Act was difficult to
appropriately match the development of agricultural sector.
Moreover, the agricultural companies were only able to be involved in the
implementation of the Act as individual companies. As described by the Assistant
Manager of Advanced Green Biotechnology (Intcomag5), there was no association
formed by the companies of bio-pesticides. As individual companies, the interests of
these companies were difficult to be accepted by the Bureau. The point of view was
shared by the high level management (Intad3). For example, some companies once
suggested the Bureau to set up the agendas to initiate a new law especially to regulate
the bio-pesticide. Such suggestion was rejected by the Bureau. In short, as individual
companies, the companies of pesticides were unable to represent the general interests
24

of the agricultural sector to the Bureau and increase the Bureau’s understanding to the
dynamics of the agricultural sector. Therefore, these companies were unable to
increase the appropriateness of the Act. In addition, since these companies only
explained their situations to the Bureau, they were not able to contribute to the
consistency between the Act and the National Program.
To sum up, the policy objectives of the Act were inconsistent and inappropriate,
because they hampered the establishment of the network between different actors.
However, once being implemented, both policies were not complementary with the
National Program. The two policies were in fact difficult to appropriately match the
development of the agricultural innovation system. The vertical coordination,
horizontal coordination and involvement of external stakeholders, were the key
variables which shaped the stage.
6. Discussion
We analyze the influence of the four independent variables on the consistency and
appropriateness of agricultural RTDI policies through discussing the empirical cases
of Taiwan. While in section 2, we only recognize one conceptual framework for all
the policy-making process of agricultural RTDI policies within one government, as
shown in Figure 6 there were in fact multiple policy-making processes within one
government. Even if the two policies were both promoted towards the agricultural
innovation system, their policy-making processes were different. Since the actors
involved in the National Program had very limited connections to those involved in
the Act not only that the policy objectives of the two policies were not consistent with
each other, but once being implemented the appropriateness of the two policies also
was not thoroughly complementary to each other. After being implemented, the two
policies were limited to foster the development of agricultural innovation system in
Taiwan. In the following paragraphs, we discuss the four independent variables first
and reflect the conceptual framework later.
The unity of the government does influence the consistency and appropriateness of
agricultural RTDI policies; and the divided government as shown by both the cases of
the National Program and the Act is capable to make consistent and appropriate
agricultural RTDI policies. In the case of the National Program, once the elected
politicians have decided the policy proposals of the National Program to be consistent
and appropriate, the congressmen of the opposition party approved the policy
proposals and didn’t change the consistency and appropriateness of the National
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Program. In addition, in the case of the Act, the congressmen also authorized the bills
of the new clauses of the Act without change. Yet, the new clauses authorized by the
congressmen, as we describe in section 5.2.2, was un-appropriate to the development
of agricultural innovation system. According to the empirical cases of the National
Program and the Act, we consider that the congressmen of the opposition party under
the divided government did influence the consistency and appropriateness of
agricultural RTDI policies. Moreover, we recognize that there are two factors which
influence the extent for the congressmen of the opposition party to change the
consistency and appropriateness of the agricultural RTDI policies. First of all, the
extent for the elected politicians to persuade and to form the consensus with the
congressmen deeply influenced the judgments of the congressmen towards the
consistency and appropriateness of the agricultural RTDI policy proposals. While
many political scientists (Weatherford, 1994; Cox and McCubbins, 2000; Pfiffner,
1994) perceive that it is the president who needs to employ his/her leaderships to
persuade the congressmen of the opposition party to get approvals of policies, we find
that it is in fact the elected politicians rather than the president who need to form the
consensus with the congress. Moreover, even though Cirone and Urpelainens (2013)
describe that the unity of the government deeply influence the government’s response
to the social problems, they didn’t express that the persuasion of the elected
politicians towards the congressmen could facilitate the establishment of consensus
within the government and thus increase the government response to social needs. Yet,
in the case of the Act, as we have described in section 5.2.1, it was the high level
management of the Bureau of Animal and Plant Health Inspection and Quarantine, as
elected politicians, to form the consensus with the congressmen. As long as the policy
priorities and preference of the congressmen which tended to increase the controls of
the pesticide safeties through controlling the status of buyers was involved in the bills
of the new clauses of the Act in the stage of agenda-setting, in the stage of deciding,
the congressmen smoothly authorized the bills to be laws. However, as we have
described in section 5.2.1, even the new clauses of the Act was legislated, these new
clauses merely strengthened the policy objective of Act which was neither consistent
with other interrelated policies, such as the National Program, and was not appropriate
to the development of agricultural innovation system. Indeed only under the condition
that the consensus between the elected politicians and the congressmen is established
upon the understanding towards the dynamics of the agricultural innovation system,
the divided government is able to make consistent agricultural RTDI policies which
match the development of agricultural innovation system. Second, the pressures from
the voters and the involvement of external stakeholders facilitate the formation of the
consensus between the congressmen and the elected politicians. In the case of the
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National Program, because many congressmen of the opposition party were elected by
agricultural counties, all the budgets of the National Program were smoothly
authorized. The pressure from the voters is able to shape policy preferences of the
congressmen of the opposition party and the elected politicians to be similar to each
other and facilitate the executive and legislative branches to form a consensus for the
policy objectives and the policy instruments of agricultural RTDI policies.
The horizontal coordination deeply influences the consistency and appropriateness of
agricultural RTDI policies. The two cases not only confirm but extend the analysis of
political science literature to the field of agricultural RTDI policies (Laver and
Sheples, 1996; Elmore, 1997) that departmental egoism is one of the most important
factors which makes the horizontal coordination of agricultural RTDI policies
difficult. In the case of the National Program, although the National Science Council
played the role to coordinate other ministries, the Steering Committee involved the
vice-Ministers of the other two ministries, and the Project Committee was co-chaired
by the vice-Minister of the National Science Council and the vice-Minister of the
Council of Agriculture. None of the ministries lost interests because of the
participation of the National Program, and in fact all ministries shared the authority to
decide the policy objectives and policy instrument of the National Program. The
policy objectives and policy instrument of the National Program which were decided
through inter-ministerial coordination were consistent and appropriate. However, the
National Program was implemented without full inter-departmental coordination.
Since the implementation bodies of the Ministry of Economic Affairs and the Council
of Agriculture both considered their missions towards the regulations of bio-pesticide,
they were competing for the leadership. With insufficient inter-departmental
coordination, the National Program was not consistently and appropriately
implemented. Besides, the Council of Agriculture was the single ministry to execute
the Act, and the Bureau was the single implementation body of the Act. If the Minister
and the Bureau coordinated with other ministries or other implementation bodies for
the promotion of the Act, they may loose their authority to be the single ministry.
Under the condition that there was no benefit, such as increasing resources or
authority for horizontal coordination, we are not surprised that the Minister and the
Bureau had no incentives to form inter-ministerial consensus for the Act and
implement it through horizontal inter-departmental coordination. As a result, the
policy objective and policy instruments of the Act were not fully consistent with the
National Program, and after implementation the appropriateness of the Act was not
complementary to the National Program. According to the empirical cases, we agree
with Prince (2000) that the departments which set up the agendas and implement
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agricultural RTDI policies are full of autonomy. We also agree with the perspective of
Braun (2008) and extend his perspective to the field of agricultural RTDI policies
unless the elected politicians and administrators could gain or at least secure their
benefits through coordination, they have no incentives to horizontally coordinate with
each other.
Vertical coordination also deeply influences the consistency and appropriateness of
agricultural RTDI policies. Both the National Program and the Act encountered
difficulties of vertical coordination. In the case of the National Program, the elected
politicians have coordinated the policy objectives and policy instruments of the
National Program to be consistent and appropriate. Yet, because of the problem of
vertical coordination even though the implementation bodies of different ministries
didn’t consistently and appropriately implement the National Program, none of the
elected politicians were able to amend the distortion. Moreover, in the case of the Act
even though the implementation was neither consistent nor appropriate, the Minister
didn’t fix the distorted implementation. From our perspective, the administrators who
worked for the National Program and the Act everyday in the reality were in the much
better positions to observe what was going on in the field and had their own
judgments for the implementation of the two policies. Since the National Program and
the Act were just a small part of the policies which were promoted by the Ministers or
the vice-Ministers and in practice each of the Ministers and vice-Ministers had too
many policies to monitor, it was almost impossible for them to scrutinize the
implementation of the two policies. However, according to the empirical case of the
National Program we also find that the improvement of institutions is one of the
possible ways to overcome the limitation of Ministers and therefore to improve
vertical coordination. If the leaders were nominated by the Ministers of the three
ministries, rather than the Minister of the National Science Council, they should be
able to supervise and fix the distortion of the implementation of the National Program.
Thus, we agree with Moar (2010) that the autonomy of agricultural administrative
agencies is high and lots of the administrative adjustment may even against the
directions of elected politicians. We also agree with Lindblom and Woodhouse (1993)
and extend their perspective to the field of agricultural RTDI policies that the
limitation of the elected politicians to supervise implementation is one of the reasons
for the difficulties of vertical coordination. Nevertheless, we also consider that the
improvement of institutions is one of the possible ways to improve the vertical
coordination.
The involvement of external stakeholders is another variable which has deep
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influence on the consistency and appropriateness of agricultural RTDI policies. Both
cases confirm that only the suitable involvement of external stakeholders has positive
contributions to agricultural RTDI policies. The National Program didn’t suitably
involved the general interests of agricultural academics and companies. After being
implemented, the National Program didn’t generate sufficient appropriate supports to
the development of agricultural innovation system. Moreover, in the case of the Act
since the agricultural companies, especially the companies of pesticides, were unable
to suitably present their general interests to the actors inside the government, they
were very difficult to help the government to make the Act consistent with the
National Program and appropriate to match the development of agricultural
innovation system. Furthermore, we find two points which extensively deepen the
analysis of external stakeholders.
First, the organizations of government deeply influence the capabilities of external
stakeholders to influence the consistency and the appropriateness of the agricultural
RTDI policies. Various authors in the existing literature (Steinmo and Watts, 1995;
May et al, 2005; Rich, 2005) have noticed that presidential polity shapes the
organization of government and gives external stakeholders opportunity to influence
policies through lobbying the congressmen. Yet, the case of the National Program
shows that the presidential polity is not the only factor but the political institution also
shapes the organization of the government and gives some external stakeholders more
access than others. The institutions of the Steering Committee and Project Committee
gave the academic and agricultural representatives special status to influence the
agendas of the National Program. Thus, we recognize that it is not only the
presidential polity but the political institutions which shape the organizations of the
government and the influence of external stakeholders on the consistency and
appropriateness of agricultural RTDI policies.
Second, the same external stakeholders have different participation in the different
policies. The existing literature, such as Chubb (1983), Bennedsen and Feldmann
(2002) and Scott and Cornelius (2005), only depicts that interest groups participate in
the policy-making process out of self interests, and Newell (2009) and Fuchs and
Glaab (2011) have described how external stakeholders could influence the
agricultural RTDI policies. However, this literature doesn’t discuss the reasons why
the same interest groups have different participation in different policies. In our
empirical cases, the agricultural representatives who were active in the policy-making
process of the National Program didn’t participate in the policy-making of the Act.
The agricultural representatives of the National Program didn’t participate in the
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policy-making process of the Act, because they didn’t recognize the interests of the
Act. From our point of view, it is the different levels of awareness which influence the
different participation of the same external stakeholders. Yet, what are the underlying
factors which influence the different levels of awareness of the same external
stakeholders? We need more research in the future to fulfill the gap.
To sum up, we confirm and sharpen the conceptual framework by the analysis of our
empirical cases by two points. Above all, while our conceptual framework only
assumes that the interactions between actors inside the government and external
stakeholders would influence the consistency and appropriateness of agricultural
RTDI policies, in Figure 6 it is shown by the empirical cases that the networks
between the actors inside the government also deeply influence the consistency and
appropriateness of agricultural RTDI policies. Second, we confirm the value of the
conceptual framework that agricultural RTDI policy-making process is under the
context of agricultural innovation system (say agricultural NSTIS). As shown in
Figure 6, the Taiwanese government interacted with the external stakeholders in the
agricultural innovation system. The interactions deeply influence the consistency and
appropriateness of the two policies which further influence the development of
agricultural innovation system.
7. Conclusion
This article makes one of the first attempts to open the black-box of agricultural RTDI
policy-making process. We judge the roles of the government and the agricultural
RTDI policies from the perspective of innovation system and provide the conceptual
framework which shows the process to make consistent and appropriate agricultural
RTDI policies to foster the development of the agricultural innovation system. The
government should thoroughly understand the uniqueness and dynamics of particular
agricultural innovation system before making policies. Agricultural RTDI policies
copied from foreign countries or another national sector and technology are very
difficult to be effective and generate appropriate supports.
However, we also acknowledge two limitations which need to be addressed by future
research. First, we only apply the conceptual framework for the analysis of the
Taiwanese pharmaceutical biotechnology, and we adopt the qualitative method. We
actually need more international comparative studies with broader methodologies to
further explore the conceptual framework and analyze how RTDI policies are shaped
by different polity and actors’ interactions. Second, we are only able to analyze the
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influence of RTDI policy-making process on the appropriateness of RTDI policies.
Yet, we are unable to at this moment analyze how the policy-making process of the
two policies influences their effects and effectiveness in the long-term. The influence
of policy-making process in the long-term needs the research in the future to explore
it.
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