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Abstract

part from “future-shaping” tools (such as forecasting,

scenario planning, etc.), many countries also use

~backward-looking” approaches to develop long-
term strategies for switching to a new economic model. A
retrospective assessment of accomplishments and failures
(or policy learning, PL) helps one learn lessons and improve
the effectiveness of innovation policy. Using the example
of Iran, this paper examines the use of PL to assess key
initiatives in the field of science, technology, and innovation
over the past two decades. Field research allowed the authors
to identify the main policy goals, analyze their evolution and
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the changes in the perception of previously made decisions
by politicians themselves. The active use of technical and
conceptual PL indicates relative progress made in adjusting
the policy vector. At the same time, partisan policy learning
remains common, applied to legitimize the current course,
which indicates the insufficient maturity of Iran’s political
system (as is the case in many other developing countries).
It was concluded that to make real progress and increase the
effectiveness of innovation policy, technical and conceptual
aspects should be applied, while keeping the use of partisan
policy learning to a minimum.
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Introduction

Shaping and implementing science, technology,
and innovation policy plays a key role in switch-
ing to a new economic model. Various tools are
applied to enrich national, corporate, and individ-
ual strategies, including retrospective analysis and
learning from previous accomplishments and fail-
ures (policy learning, PL). History is analyzed in
terms of the past choices’ impact on future scenar-
ios [Schoemaker, 2020]. PL sheds light on the pro-
cess of shaping science, technology, and innovation
policy, helps its developers and experts understand
the context in which strategic decisions were made,
learn lessons, grasp the essence of the learning pro-
cess itself, and change politicians’ views on the ap-
propriateness of particular steps.

The theoretical foundations of PL were consist-
ently developed in [Heclo, 1974; Sabatier, 1988;
Bennett, Howlett, 1992; May, 1992; Hall, 1993].
Since the 1980s its application was extended from
public administration to other areas. Over time PL
has become part of a systematic approach to in-
novation [Klochikhin, 2013] and innovation policy
[Biegelbauer, 2016; Borras, 2011; Braun, Benning-
hoff, 2003; Schwerin, Werker, 2003].

The use of PL for strategic planning in the context
of developing economies is not sufficiently covered
in the literature [Freeman, 1987; Kim, 1997]. Using
the example of Iran, this paper examines this pro-
cess in relation to the shaping of national science,
technology, and innovation policy in 2000-2021.

A retrospective review of Iran’s past development
plans provides an insight into how and why “look-
ing back” can help one “look forward”. Strategic
planning in Iran began in the middle of the last
century [Bostock, Jones, 2014]. So far 10 national
development plans have been consistently adopted:
five before the 1979 revolution and five after it. The
last four plans, implemented since the early 2000s,
included specific science and technology sections.
Some of the targets set there, such as increasing the
share of gross domestic expenditures on research
and development (GERD) in GDP, total factor pro-
ductivity (TFP), and protecting intellectual prop-
erty (IP) still remain relevant, while others were
transformed into other, new objectives.

Literature Review

Approaches to learning lessons for use in mak-
ing strategic decisions are being actively studied
in the scope of various research fields such as or-
ganizational studies [Argote, 2012], the theory of
the firm [Penrose, 1959], evolutionary economics
[Nelson, Winter, 1982], and technological capabili-
ties [Salisu, Bakar, 2019]. The concept of PL has
expanded from public administration [Sabatier,
1988] to other areas including science, technol-
ogy, and innovation policy studies [Murrall-Smith,

2011, Biegelbauer, 2016, Sanderson, 2002; McCann,
Ward, 2012]. Depending on the context, PL can be
collective [Hall, 1993] or individual [Heclo, 1974].
[Hall, 1993] presents a classification of PL types
applied to shape economic and innovation policy
in the UK. The author identified three types of
policy learning. The first one (technical PL) helps
to develop and improve policy tools; the second
(conceptual) implies adjusting policy goals and ob-
jectives, while the third (social) helps adjust the
strategic vector and basic attitudes. Examples of
the use of PL in different countries can be found in
[Murrall-Smith, 2011; Biegelbauer, 2016].

Lieu [Lieu, 2013] mentions technical PL aimed at
improving policy tools and programs and concep-
tual PL carried out to adjust strategic goals and
directions. The main PL mechanisms include sys-
temic study, observation, experimentation, and
collaboration. In Austria, a combination of five PL
types proved to be highly effective in innovation
policy shaping: social, reflexive, partisan, techni-
cal, and managerial PL [Biegelbauer, 2016]. The
European Commission used PL at the organiza-
tional and personal levels to assess the integration
of climate policies in member states. Factual policy
learning extended the understanding of the situa-
tion, constructivist PL revealed changes in norms,
values, and beliefs, while experimental PL helped
with solving specific problems, gaining experience,
and understanding the successes or failures of par-
ticular decisions [Rietig, Perkins, 2017].

Unlike other PL types, partisan policy learning does
not aim to improve policy [Oliver, Pemberton, 2004]
or focus on the long term. Its primary functions are
managing the current context and minimizing the
risks for the current authorities [May, 1992; Nilsoon,
2005; Baily, Compston, 2010]. A similar approach
was used in the 1970s in the UK to promote renew-
able energy sources (RES). Political declarations
have never produced any real results [Murrall-Smith,
2011]. Studies show that in more mature political
systems, the demand for technical, conceptual, and
social PL increases [Moyson et al., 2017].

Methodology

In the Iranian context, due to the lack of important
tacit information, case studies were seen as the best
approach to assessing policy learning’s contribu-
tion to strategic planning [Yin, 2013]. More impor-
tant science, technology, and innovation policy ar-
eas were identified, the corresponding sections of
the economic development plans approved in the
last two decades analyzed, and the main PL types,
mechanisms, and participants described. The tools
used to collect field data included semi-structured
interviews, expert publications, development plans,
and an analysis of the research and development
(R&D) sphere [Suurs et al., 2009]. Officials, experts,
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Table 1. Policy Learning Types

Categories of

Policy Learning Technical Conceptual Political Social
Subject/ contentof | n%fffig[;;ﬁrlﬁssof Defining problems, goals New strategies for Values, duties, relations and
learning instrum entys and strategies supporting specific goals multiple approaches

Adjustment in
instruments/
standards

Examples of

Adjustment of new
policy learning

problems and past goals

Collaboration with stakeholders
and testing new mechanisms of
cooperation

Symbolic (usually not stable)
adjustments over time

Referring and

Evidence of policy describing New systematic problems,
learning evaluations and goals, and descriptions
behaviors

New tactics in policy
discussions

Source: [Murrall-Smith, 2011].

scientists, and practitioners involved in the devel-
opment, approval, and implementation of the plans
were interviewed (Tables 2 and 3). The questions
asked during the interviews concerned changes
in the development goals and areas, visions of the
innovation policy vector, arguments used by sup-
porters and critics of various initiatives, ways to
obtain relevant competencies, and key participants
in the system. In the case of a contradiction in the
respondents’ assessments, the most common opin-
ion was taken into account. Sixteen innovation sys-
tem-related strategic goals were identified in the
resulting data array for further study (Box 1).

Implementation of Innovation Policy in
the Economic Development Plans

Iran started the systematic planning of economic
development in 1948, before most of its peers at
the time (such as China, the Republic of Korea, or
India) [Mc Leod, 1964; Baldwin, 1967]. Five eco-
nomic development plans were consistently put
into effect between 1948-1979 (the beginning of
the Islamic revolution), but the objectives were

fully implemented only in the case of the third
(and partly the fourth) plan. The last two plans
were focused on industrial development based on
technology transfer and import substitution. The
implementation of the sixth plan was cut short
with the onset of the revolution followed by the war
with Iraq. As a consequence, throughout the 1980s
support for higher education, science, technology,
and innovation was not present on the political
agenda. As the situation stabilized, the attitude to-
ward the content of economic plans changed. The
promotion of science, technology, and innova-
tion has been renewed since the late 1990s [UNC-
TAD, 2016]. The agency responsible for drafting
the plans (the Planning and Budget Organisation,
PBO) was restructured. The first two plans drawn
up in the new period were focused on developing
higher education and coordinating innovation ac-
tors’ efforts (respondents 2, 11, and 13). New, more
ambitious goals have been added to the previously
set ones, which reflects insufficient policy learning
in the R&D sphere. Since the 2000s (and the adop-
tion of the third plan), science, technology, and in-
novation were addressed in a separate section.

Box 1. Innovation Policy Goals Subjected to Policy Learning

. Formulation and implementation of industrial policy
. Coordination and coherence among STI policy actors

. Enforcing intellectual property rights (IPRs)
. Commercialization and trading IPRs

O 0N O\ Ul v W

. Improving local content and public procurement in favor of T&I development

. STI development policies and systematic approach to innovation policy

. Expanding international technological collaborations and absorbing foreign T&I investment
. Developing intermediaries for T&I development (such as S&T parks, incubators, and technology districts)
. Supporting SMEs, promoting their growth and linkages to large firms

10. Promoting private research and technology (R&T) funds as well as VC funds

11. Insurance of R&T activities

12. Supporting demand- and mission-based research and innovation

13. R&D share of GDP
14. Supporting R&D activities

15. Supporting the creation of technology-based firms affiliated with universities (university spin-offs)
16. Encouraging the development of high-tech technologies (both generally and thematically)

Source: authors.
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Table 2. Respondents Interviewed during the Study

Involvement into the
Ne Interviewee Date plan preparation
3rd | 4th | 5th | 6th

1 |Senior researcher, member of RTTG 12-03-2016 & o

2 | Senior expert at PBO, member of RTTG 07-03-2017, 12-04-2021 o & o &

3 | Senior civil servant at VPST & MIMT 26-01-2016 * *

4 | Senior policy consultant, member of RT'TG 15-02-2016 * *

5 | Senior civil servant at PBO 22-02-2016, 14-04-2021 * * * *

6 | Former minister 03-05-2016 * *

7 | Senior civil servant at VPST 17-05-2016 *

8 | Former vice-minister 24-05-2016 * *

9 | Former vice-president 05-06-2016 *

10 | Civil servant and policy expert 07-06-2016 * *

11 | Former senior civil servant at PBO 15-06-2016, 08-04-2021 * * * *
12 | Senior policy consultant and expert 23-06-2016 * * *

13 | Senior civil servant at PBO 29-06-2016 * *

14 | Policy researcher, faculty member 22-04-2017, 06-04-2021 * * * *
15 | Senior civil servant at parliament research center 09-05-2017, 10-04-2021 * * *
Note: The PBO is the lead agency responsible for drafting economic development plans to be approved by the government and parliament. Every five years
the PBO hosts an RTTG meeting; the latter group drafts the science, technology, and innovation sections of the plan over a period of about a year. The RTTG
comprises representatives of MSRT, VPST, MICT, MoD, MoE, MoA, MIMT, and ACECR. Please refer to Table 3 for explanations of the abbreviations.
Source: authors.

Iran, with its substantial oil and gas reserves, man-
aged to avoid “resource dependence”. Over the past
decade, industrial production has grown in scale
and diversity, so the national economy has become
the most diversified among the Middle Eastern
countries (the oil and gas sector’s share is less than
20% of GDP) [UNCTAD, 2016; McKinsey, 2016].

Three main stages can be identified in the develop-
ment of Iran’s science, technology and innovation
policy [Heshmati, Dibaji, 2019, UNCTAD, 2016].

e In the 1990s priority was given to transform-
ing and developing higher education infra-
structure.

e In the 2000s the focus shifted to promoting
R&D in areas such as bio-, nano-, information,
and cognitive technologies.

e In the 2010s the transition to a knowledge-
based economy, the commercialization of tech-
nologies, and supporting high-tech companies
came to the fore [Soofi, Ghazinoory, 2013, Sou-
zanchi, Kashani, 2020].

The main innovation policy areas are presented in
Table 4.

Systemic efforts to transform the national economy
by promoting the development of science, technol-
ogy, and innovation have improved statistical indi-
cators. In 2005-2019 significant progress was made
in the development of higher education, increas-

! https://www.scimagojr.com/countryrank.php, accessed on 30.03.2021.
2 https://statnano.com/report/s29, accessed on 30.03.2021.
? https://www3.wipo.int/ipstats/index.htm?tab=patent, accessed on 30.03.2021.

ing industrial product exports, and upgrading the
information and communication technology (ICT)
infrastructure. Though the share of GERD in Iran’s
GDP did not grow during that period, R&D was
actively conducted in new areas including nano-
and biotechnology and renewable energy sources.
In terms of the number of academic publications,
in 2005 Iran was 34™ and in 2019 it climbed to 15"
place'; in terms of the number of papers on nano-
technology it was 4™? The number of patent ap-
plications grew from 4,494 in 2005 (28" place) to
12,147 in 2019 (16%).3

In 2014-2019 Iran has moved up 59 places in the
Global Innovation Index, from 120" to 61 place
[Dutta et al., 2020]. The total capacity of power
plants operating on renewable energy sources in
2020 amounted to 920 MW (twice as much as in
2017) [Fartash et al., 2021]. The Iranian National
Innovation Fund* actively supports high-tech prod-
uct manufacturers; since 2001 it has financed over
5,870 companies with a total turnover of about 28.5
billion USD in 2020.

Third Economic Development Plan (2000-2004)

With the adoption of the law on “maximizing the
use of domestic capabilities”, the development of
an R&D strategy acquired a systemic basis and was
described in a separate section of the economic de-
velopment plan [UNCTAD, 2016]. While previous

* Established in 2001 with initial capital of 3 billion USD. For more see: https://pub.daneshbonyan.ir, accessed on 30.03.2021.
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Table 3. List of Organizations Mentioned in Table 2

Name Acronym
Planning and Budget Organization PBO
Research and Technology Task Group RTTG
Ministry of Science, Research and Technology | MSRT
Vice-Presidency for Science and Technology VPST
Ministry of ICT MICT
Ministry of Defense MoD
Ministry of Power MoP
Ministry of Agriculture MoA
Ministry of Industry, Mines and Trade MIMT
Iranian Academic Center for Education, Culture | ACECR
and Research
Source: authors.

programs did provide for developing new technol-
ogies and competencies, they were not sufficient-
ly consistent and specific. The authors of the law
set the goal to promote technological cooperation
with foreign companies (respondents 2 and 5). The
policy vector pursued in the late 1990s was recog-
nized as a mistake. To better coordinate the work,
the Ministry of Culture and Higher Education was
transformed into the Ministry of Science, Research,
and Technology and was given extended powers
(respondents 6, 8, and 11). However, this decision
is now also seen as unproductive.

Significant resources were allocated to support
private research foundations and companies. Pub-
licly funding half of the costs of demand-driven re-
search by universities was an initiative that counts
as a successful one and was renewed in subsequent
economic development plans (respondents 4, 11,

Fartash K., Elyasi M., Ghorbani A., Sadabadi A.A., pp. 81-92

13). Universities were allowed to establish high-
tech companies and own a controlling interest
in them. A radical change in the attitude toward
promoting R&D development was reducing the
role of the state and encouraging the private sec-
tor (respondent 2). Given that after the revolution
the nationalization of large enterprises and banks
was stepped up, this university reform was evi-
dence of active conceptual PL. The third plan was
implemented in the context of low oil and gas pric-
es and allowed the country to avoid an economic
downturn. Its overall implementation is estimated
at about 50% and the implementation of the R&D-
related sections was above average (respondents 2,
5,and 11).

The fourth, fifth, and sixth plans lacked clear, real-
istic goals. Their content was a rather chaotic med-
ley of diverse political objectives and tools, includ-
ing attracting foreign direct investment, promoting
the commercialization of R&D results and interna-
tional technological cooperation, and the develop-
ment of the national innovation system as a whole
(respondents 1, 2, and 11).

Fourth Economic Development Plan (2004-2009)

Unlike the previous one, the fourth plan was devel-
oped in the context of high energy prices. A wide
range of poorly coordinated ideas and initiatives
were proposed for inclusion, so their harmonious
integration into a five-year cycle turned out to be
problematic (respondent 9). The key goals and vi-
sions looked unrealistic and utopian. At the same
time, it was recognized that changing the econo-
my’s focus from natural resources to research and
knowledge could only be based on increasing TFP

Table 4. Main Innovation Policy Initiatives

Polic Year of . S
4 @ From Ratified by Objectives
2025 Vision: 20-year Vision Plan 2005 ilelgéeerrne ggcr)ivoiéling desired status of Iran, including STI, for a 20 year
The Law of Registration of Patents, . . . .
Industrial D es?gns, and Trademarks | 2007 Parliament Protection of intellectual property rights
Law for Supporting Knowledge- q - o
based Firms and Commercializing 2010 Parliament gggggg;ng KBFs to facilitate transition to a knowledge-based
Innovations
Supreme
National Master Plan for Science and 2011 Council for Presenting objectives, policies, strategies, structures, and
Education the Cultural | requirements for the development of T&I until 2025
Revolution
National Policy for S&T 2014 and e -~ . .
: : P Supreme Providing a holistic framework policy for supporting T&I
E?g;l);aﬁlypdlcy for a Resilient Al Leader development and industrialization
Gih ik The most comprehensive framework policy of Iran for a five-
Development plans (containing STI- | 7 rp ovedin | Parliament year period to fulfill the 2025 vision, overarching all other
related articles 285)7 national p(ilifiies, toTslpearhead the development of Iran in all
aspects including S

Act of Maximum Use of Production ] g q q .

; : ; 1996, revised ] Supporting local content and active role of domestic firms in
Ia\?e% gse ?ggeééﬁ fggsfﬁlte}:g gloﬁglt)rgris in 2012 & 2019 | Parliament international projects to enhance their capability
Source: authors basing on [Soofi, Ghazinoory, 2013; UNCTAD, 2016; Souzanchi, Kashani, 2020].
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through intensive innovation development (re-
spondents 5 and 9). The implementation of the
law on maximizing the use of national capabilities
remained a priority. Compared to previous plans,
the promotion of the “technological” vector and
improving the domestic value chains was consid-
erably stepped up, in line with the highly open
economic policy at the time. The focus was on
promoting the growth of small and medium-sized
enterprises (SMEs), strengthening their links with
big businesses, developing value chains in indus-
trial clusters, supporting technology parks, and
creating special technology zones. The national in-
novation system’s productivity was supposed to be
increased through the institutional modernization
of the R&D sphere, including strengthening intel-
lectual property protection, improving research in-
frastructure, stepping up commercialization, and
creating a technology brokers’ institution. Support
for private foundations and science and technol-
ogy projects aiming to meet actual demand was
expanded.

Fifth Economic Development Plan (2011-2017)

A local version of the US Bayh-Dole Act (1980)
was adopted. Priority was given to an integrated
industrial development strategy, strengthening
the country’s technological potential, and gaining
a competitive edge. The focus was on protecting
intellectual property and encouraging universi-
ties and research organizations to establish private
knowledge-intensive start-ups. Note that accord-
ing to previous plans, such companies could be ex-
clusively owned by universities.

Sixth Economic Development Plan (2017-2021)

As was the case with the previous plan, the parlia-
ment had to overcome the government’s reluctance
to approve it (respondents 2, 9 and 12). Initially
the government committed to fully implementing
the economic development plans, but then found
a way to get around this obligation (respondents 2
and 12). The provisions of the fifth and sixth plans
essentially coincide with the fourth one. They were
relatively proactive and endogenous, with the ex-
ception that the executive authorities were offi-
cially allowed to implement the initiatives speci-
fied in the plans selectively. Export promotion and
integration into global value chains were brought
to the fore, along with public procurement to pro-
mote R&D, support for small and medium-sized
businesses, and strengthening their ties with large
companies. Continuity has been maintained with
the fifth plan regarding intellectual property and
research-intensive university start-ups. The sixth
plan is mainly focused on promoting R&D poten-
tial through international cooperation and attract-
ing foreign direct investment. The effort to engage

the private sector in developing high-tech projects
was stepped up.

The Use of Policy Learnin% in Drafting
Economic Development Plans

Key aspects of innovation were identified through
a content analysis of the plans, policy documents,
drafts, and reports prepared by the Research and
Technology Task Group (RTTG). The R&D-related
development goals were identified using two main
criteria:

e feasibility of the science, technology, and inno-
vation objectives (assessed mainly on the basis
of the comments of the respondents directly in-
volved in drafting the plans, and partly by ana-
lyzing the wording of the documents)

e presence in at least two plans.

The goals of the last four plans presented in Tables
5-8 were identified primarily from their approved
versions, and the final RTTG report. Table 9 indi-
cates relevant PL types, the participants who con-
ducted it, and the mechanisms applied to adjust the
policies.

The fact that policy tools have been modified in-
dicates that technical policy learning took place,
while a change in benchmarks suggests the use of
conceptual PL. We learned about social and parti-
san policy learning mainly from the respondents’
comments. Changes in the nature of political dia-
logue on particular issues indicate social PL.

Partisan policy learning was confirmed by poli-
cymakers’ justifying and maintaining their legiti-
macy. PL of various types was carried out in rela-
tion to the 16 basic policy goals (see Box 1). The
only case of social PL was discovered, resulting in
a changed attitude toward the knowledge econo-
my and knowledge-intensive companies and the
emergence of a common position to provide com-
prehensive support for them. Six cases of partisan
policy learning were established with the objective
of strengthening legitimacy by making minor ad-
justments to strategies. Technical PL was revealed
in seven basic areas, leading to the development
of improved and diversified policy tools (the exact
opposite of partisan PL). The seven cases of con-
ceptual policy learning indicate a willingness to
align goals with the requirements of technological
and innovative development.

All in all, Iran has not been successful in accom-
plishing the targets set in the economic develop-
ment plans (respondents 1, 2, 8, and 11). The fact
that these targets were transferred into subsequent
plans essentially unchanged indicates an awareness
of their relevance and ongoing efforts (albeit un-
successful) to accomplish them. The frequency of
partisan learning indicates attempts to maintain le-
gitimacy by transferring unfulfilled tasks to the next

86 | FORESIGHT AND STI GOVERNANCE | Vol. 15 No 3 | 2021



Fartash K., Elyasi M., Ghorbani A., Sadabadi A.A., pp. 81-92

Table 5. Status of the Considered Policy Issues in the 3rd Plan (2000-2004)

l:gslil? Status in the 3rd plan

1 Abiding by MULC law (A5 88); minimum of 10% share of local content in international contracts (A 89)

2 No direct implication

3 Establishment of MSRT as the main coordinator among T&I policy actors (A 99)

4 No direct implication

5 Preparing bill of IPR law one year after approval of plan (executive solutions, 15 in S&T section)

6 No direct implication

7 No direct implication

8 No direct implication

9 No direct implication

10 Facilitating establishment of private R&T funds and supporting them (A 100)

11 Providing supportive insurance for R&T development activities of private research organizations (A 101)

12 Funding up to 60% of research projects that have demand from a governmental organization and are carried out by universities
and research organizations (A 102{

13 1.5% of which two thirds should be funded by government with a 15% share of basic research (A 102)

14 Providing the private sector with incentives to increase their engagement in R&D activities (A 102)

15 altl}ar)ization of universities to establish governmental R&T-intensive firms with up to 49% ownership held by university staff

16 Supporting establishment of firms involved in advanced technology development (A 171)

Note: In the tables 5-8, A means Article associated with each policy in development plans.
Source: authors.

Table 6. Status of the Considered Policy Issues in the 4th Plan (2004-2009)

Policy

issue

Status in the 4th plan

Abiding by MULC law (A 42); abiding MULC in all international contracts (A 13); public procurement directed toward
technology development (A 37)

2 Formulating an industrial policy to improve technological capabilities and spillovers (A 21)

3 No direct implication

4 Formulation and implementation of NIS (A 46); formulating a holistic research and technology development system (A 43)

5 Design and implementation of a comprehensive IPRs system (A 45)

6 Putting into effect mechanisms for IP valuation and trade (A 45)

7 Developing effective international technological collaboration supports and mechanisms (A 46); developing incentives to
encourage foreign investment directed toward T&I development (A 48)

8 Developing institutional infrastructures for promoting knowledge-based activities such as S&T parks and incubators (A 45);
extending incentives provided to free economic zones to firms located in S&T parks (A 47)

9 Enhancing linkages between SMEs and big firms (A 39); removing barriers impeding the growth of big firms (A 39); developing
industrial networks and clusters to boost manufacturing (A 39)

10 Supporting the establishment and growth of private R&T funds (A 45); support the creation and development of technology
financing mechanisms such as VC tunds (A 40)

11 Designing proper mechanisms for insuring T&I development activities (A 50)

12 Funding up to 60% of research projects that have private sector demand and are carried out bX universities and research
organizations (A 45); directing R&D activities toward demand- and mission-based projects (A 46)

13 2% funded entirely by the government (A 46);

14 Providing financial and non-financial incentives to increase the involvement of SMEs in R&D activities (A 45)

15 f&uth(;fization of universities to establish governmental R&T-intensive firms with up to 49% ownership held by university staff

A 51
16

Taking measures to improve domestic absorp[tive capacity in advanced technologies (A 40); adopt a plan to improve technology
development in areas such biotech; nano, ICT, nuclear, and environment (A 43)

Source: authors.
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Table 7. Status of the Considered Policy Issues in the 5th Plan (2010-2015)

Policy .
issue Status in the 5th plan

1 Abiding by MULC law (A 150); priority of public procurement from local firms (A 78); facilitation of local content (A 150)

2 Formulating an industrial policy supporting enhanced industrial manufacturing and value added (A 150)

3 Coordination among T&I policy actors in policymaking and supervision by MSRT and SCSRT6 (A 16)

4 %mpl)ementation of national master plan for science and education (A 6); formulating an Islamic-Iranian development model

Al

5 Changing IPR evaluation system from declarative to assessment-based (A 17)
Establishment of IP stock market (A 17); supporting manufacturers to acquire IP (A 17); transferring ownership of IP in
projects funded by government to universities and research organizations (A 17)

7 Promoting technological international collaboration to acquire know-how and encourage foreign firms to bring some of their
R&D facilities to Iran (A 17)

8 Supporting the establishment of private S&T parks & incubators (A 17)

9 Supporting the creation of technolo%ical startups (A 17); developing brokers to link SMEs and big firms and facilitate
commercialization by startups and their acquisition by big firms (A 17 & 80); improving linkages of SMEs and big firms which
aids in the development of industrial networks, clusters, and local content (A 80)

10 Support VC funds by providing them with managed funds annually (A 151)

11 No direct implication

12 Funding up to 50% of research projects that have demand from a non-governmental organization and are carried out by
universities and research organizations (A 102)

13 3% with annual increase of at least 0.5% (A 16)

14 Facilitate access of private technology-based firms to research labs and R&D facilities (A 17)

15 Faculty members at universities are authorized to establish R&T-intensive firms with the approval of university boards of
trustees (A 17)

16 Leveraging advanced technology development to improve industrial competitiveness and added value (A 150); acquiring
know-how in areas such as petrochemical; biotech, nano, ICT and microelectronics (A 129 & 197)

Source: authors.

Table 8. Status of the Considered Policy Issues in the 6th Plan (2016-2021)

I:;)Sllllce” Status in the 6th plan
1 Maximum utilization of local content to strengthen technological learning and capability (A 51)
2 Enhancing domestic industrial capabilities through entering GVCs (A 4)
3 No direct implication
4 Achieving one fourth of national productivity by improving TFP (A4)
5 Enhancing IPR enforcement at the firm level (A 4)
6 Supporting research commercialization (A 4)
7 Leveraging foreign investment and projects managed by MNCs to enhance domestic technological capability (A 4; A 51; A64)
8 Improving STI diplomacy (A 105)
9 Supporting the establishment of private technology towns (A 74)
10 Supporting and empowering knowledge-intensive firms in production and export (A 51)
11 Establishment of high-tech fund under the MIMT (A 69)
12 No direct implication
13 Funding up to 50% of research projects that have demand from and are done by universities and research organizations (A 64);
Creation and stimulation of demand for knowledge-intensive products (A 51)
14 3% by 2021
15 ﬁ}gl( ozrlirgir)lental organizations and firms should spend at least 1% and 3% of their annual budget and income, respectively, on
16 Faculty members at universities are authorized to establish private R&T-intensive firms (A 1)
Source: authors.
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Table 9. Findings on Technology and Innovation Policy Issues and their Associated Policy Learning

s : Actors Learning
No. Policy issue Type oflearning |, v ho q | mechanisms
1 | Improving local content and public procurement in favor of T&I development TPL; PPL CS;IEE)&C; E,IIP8}:I’JBI’
2 | Formulation and implementation of industrial policy TPL; PPL CS;gFé&C; T&LD; DI
CS; HO; . :
3 | Coordination and coherence among STI policy actors PPL PE&C; T&L%IEIPP’
RTTG
CS; HO;
4 | STI development policies and systematic approach to innovation policy SPL; PPL PI%‘S{C; T&LD; DI
RTTG
5 | Enforcing IPRs TPL RITGCS | EIpp; DI
Tt . RTTG; CS; | EIPP; T&LD;
6 |Commercialization and trading IPRs TPL MoA DI
- | Expanding international technological collaboration and absorbing foreign T&I CPL RTTG; CS | EIPP; T&LD
investment
Developing intermediaries for T&I development (such as S&T parks, RTTG; PA; .
8 incubators, and technology districts) CPL CS; HO EIPP; T&LD
9 |Supporting SMEs, promoting their growth and linkages with big firms TPL; CPL CS; PE&C EIPP; PPE
10 | Promoting private research and technology (R&T) funds as well as VC funds TPL; CPL RTP'II::%(;CC S EIPP; T&LD
11 | Insurance of R&T activities CPL RTTG; CS T&LD;
12 | Supporting demand- and mission-based research and innovation CPL RTPTI::%(;S S EIPP;
13 | R&D share of GDP PPL RTTG; CS | EIPP; T&LD
14 | Supporting R&D activities PPL RTTG; CS EIPP;
Supporting the creation of technology-based firms affiliated with universities . RTTG; PA: .
15 (umI\,/ersity spin-offs) CPL; SPL HO: EIPP; DI
Encouraging the development of high-tech technologies (both generally and . RTTG: CS; .
lie thematicallyg) 1AL HO UteaLIDR DIl
Legend:
TPL: Technical policy learning
CPL: Conceptual policy learning
PPL: Political policy learning
SPL: Social policy learning
RTTG, MoA — see description at Table 3
CS: Civil servants at member organizations in RTTG
PE&C: Policy experts and wider policy communities including media, academics, consultants, and policy entrepreneurs
PA: Public authorities beyond government including judiciary, parliament, and public organizations
HO: High level officials at least at vice-ministerial level
T&LD: Systemic practical and academic training as well as lesson drawing from other countries
PPE: Previous related policy experience
EIPP: Evaluation and implementation of previous plans
DI: Discussions and interactions among policy actors.
Source: authors.

plans intact or in an even more ambitious format.
This issue is typical for developing countries and
without dealing with it, achieving tangible science,
technology, and innovation policy results would be
impossible [Compston, 2010, Casady, Parra, 2020].

Discussion

Now we will discuss the similarities and differences
between our results and the practices described in the
literature as well as their applicability to other devel-
oping countries. Iran’s situation is similar to the one
described in [May, 1992]: policymakers do not see
the pragmatic adjustment of policy goals and tools as
a priority, but focus on strengthening their own legit-
imacy through rhetoric and declarations of commit-
ment to the set goals [Murrall-Smith, 2011]. A similar
situation is also observed in certain African coun-

2021

tries which also update their national development
plans every few years. Despite the declared goals to
increase the share of GERD in GDP, sufficient funds
to promote R&D are not actually allocated, while rel-
evant official statistics are not published [Siyanbola et
al., 2016; Oladeji, Adegboye, 2019].

In contrast to partisan PL, social policy learning is
much less common in Iran. Our study revealed its ap-
plication in relation to only two policy goals, which
is again typical for other countries. For example, in
Lebanon the government has implemented at least
five science, technology, and innovation development
plans, but the situation remains largely unchanged
[Gaillard, 2010].

Nevertheless, positive changes have also been not-
ed in Iran. Over the past five years the dialogue
on the relevance of creating innovations domestically
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has been strengthening and is being taken very se-
riously; concerns about the transition to a new eco-
nomic model are growing. These issues are discussed
by the general public and taken into account through
social policy learning.

Since 2010 the attention paid to science, technol-
ogy, and innovation has grown significantly. After
the lifting of the sanctions imposed on Iran in 2016,
the government introduced special requirements for
the “technology section” of the plans, including the
requirement to conduct R&D in the scope of all in-
ternational contracts. An example of a systemic ap-
proach is encouraging the innovation-based develop-
ment of universities. Technical and conceptual policy
learning were applied more often than other types
(seven times each). Technical PL did not imply chang-
ing policy goals but helped to improve the tools for
their implementation. There are known examples of
its application in shaping innovation policy in Ma-
laysia, Singapore [Lim, 2018, Narayanan, Yew-Wah,
2018], and other countries [Smits, Kuhlmann, 2004;
Boekholt, 2010]. Conceptual policy learning changes
policy vision, its scope, and target groups. Priority
was given to international cooperation, providing
support for R&D projects in various forms, linking
them to actual demand, and focusing on accomplish-
ing the set goals. Over the past two decades, this type
of policy learning has led to a shift in political empha-
sis from research to technology development, and in
the past six years, to innovation (including the aban-
donment of a linear approach to creating innovations
in favor of building an innovation system). The fo-
cus on increasing supply is giving way to initiatives
to promote demand. There were important changes
in approaches to supporting commercialization, at-
tracting foreign investment, and encouraging inter-
national partnerships in the R&D sphere. Conceptual
PL has also been actively applied in Indonesia and the
Philippines [Damuri et al., 2018; Quimba et al., 2018].

PL was most actively carried out by the RTTG and
officials at different levels. A similar situation was
observed in Thailand, where the National Science,
Technology, and Innovation Committee (NSTIC) and
the National Research Council (NRC) made key con-
tributions to the development of innovation policy
[UNCTAD, 2015].

The role of experts is increasing: they participated
in PL for eight of the 16 objectives under considera-
tion. As to the PL mechanisms, the most common
ones are learning from past experience and evaluat-
ing the implementation of previous plans (applied in
11 and 12 cases, respectively). This means that R&D
policy in Iran is increasingly shaped using a scien-
tific, evidence-based approach. Given the growing
involvement in PL of various kinds of actors, primar-
ily experts, establishing a dialogue between them is
becoming increasingly important.

Conclusion

This paper presents a case study of the practical ap-
plication of PL in shaping Irans science, technol-
ogy, and innovation policy. Based on the survey re-
sults and strategy analysis, different policy learning
types and mechanisms have been identified. The
findings can be useful for shaping appropriate
policies in other countries, primarily developing
ones.

1. To accomplish real shifts and increase the effec-
tiveness of innovation policy, technical, conceptual,
and social PL should be used, while keeping the
use of partisan PL to a minimum. This would be
possible only if a wide range of stakeholders are
involved in policy shaping, with a sufficiently deep
dialogue between them. The economic effect will
be achieved if innovation development is consist-
ent with other policy areas (educational, industrial,
policies and so on).

2. Pragmatic short- and medium-term goals should
be set, for example, to increase businesses’ contri-
bution to R&D by introducing relevant incentives.

3. PL procedures should be improved upon by ex-
perimenting with the innovation system in line
with evidence-based principles. Not only formal
quantitative indicators should be taken into ac-
count (e.g., the export of new products), but also
its contribution to economic growth [Albert et al.,
2013]. Policy evaluation allows one to determine
whether the goals and the tools applied to achieve
them were adequate [Dawkins, Colebatch, 2006].
Regular foresight studies can provide information-
al context, describing the mainstream and emerg-
ing technology landscape.

4. Previous results must be evaluated prior to de-
veloping new strategies; a limited number of basic
issues should be identified to focus on.

5. The importance of emerging windows of oppor-
tunity for the R&D sphere should be demonstrated
to the government in a sufficiently clear way [Lee,
2005]. Gaining political support for making use of
such windows will help build up the technological
potential in the short or medium term already.

6. An efficient transition to the knowledge econo-
my would not be possible without the involvement
of politicians. To form such a commitment, the po-
tential contribution of R&D to accomplishing vari-
ous economic, social, and environmental objec-
tives should be demonstrated [Mazzucato, 2021].

Other important factors contributing to the in-
creased maturity and stability of the innovation
system are introducing effective mechanisms to
protect domestic high-technology markets, pro-
moting demand for relevant products, and involv-
ing businesses in policy-making and the creation
of development institutions.
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