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Abstract

Assessment of the formulation and implementation of science, technology and innovation
policy help to identify the effectiveness of STI policy and its Implementation . The scope of
the research study was restricted to see only the policy formulation and implementation
process in the MoST and the institutions or organizations that are accountable to MoST .To
carry out the assessment study , extensive literature review was carried out which formed the
background knowledge to the study as well as provided the necessary input to the discussion
of the findings from the study . The instrument for data collection was an interview and a
structured questionnaire that was designed on a 5-pOint Likert scale to be able to collect
guantitative data. The data were analyzed using SPSS version 20. The reliability was
determined 0.774 with Cronbach's alpha coefficient. Four dimensions, namely STI policy
formulation process, STI policy content, STI policy monitoring and evaluation and overall
effectiveness of STI policy formulation and implementation have been established. The
finding of the study indicated that the science technology and innovation policy making
process/formulation/ was effective where as its implementation was found ineffective. The
study recommended that the development of STI Policy implementation strategy , good
coordination mechanisms and monitoring and evaluation mechanisms should be

implemented.
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Chapter One

1. Introduction

1.1 Background of the Study

Science is part of almost every aspect of our lives. Its place in society, therefore, is not to
unfold quietly at the side lines but to become a fundamental part of the game (European

Science Foundation ,2013, p.156-165).

In contemporary society, science is no longer, an end in itself, but rather a requirement for
innovation; in turn, innovation is a decisive instrument for promoting and fostering social and
economic development (Pulido and Fontela, 2005, p. 5).

Science and technology policy is concerned with the use of scientific and technical

knowledge to enhance the nation's response to societal challenges (UNESCO ,2009, p.72).

Science, Technology and Innovation (STI) are playing a key role in the socio —economic
development of countries. Experiences of countries have shown that the government plays
the major role in building the required technological capability. The Ethiopian government
therefore been undertaking various activities aimed at guiding and effectively coordinating

scientific and technological activities in the country (MoST, 2010, p.1).

Many developed countries of the world today achieved their level of development through
the adaptation of technology and development of an efficient S&T capacity. There is no
doubt that the importance of S&T to national development has been recognized by nations

who currently are in the forefront of human development index.

Science, technology and innovation can be the game changer of the socio economic situation
of developing countries and economies in transition (Bokova 1., 2012 ,p.10). Development
of national STI capacities has been proven to be an important prerequisite for the social and
economic transformations that enable sustainable economic growth, human development and
poverty eradication (Report on UN Secretary, 2013). Policies to promote innovation lay the

foundation for future growth, productivity improvements, entrepreneurial and employment

1



opportunities. Success in innovation requires a holistic approach with all elements in the

innovation eco-system reinforcing one another.

The STI policy and Strategy, provides a frame work for harmonized and coordinated
approach to create a robust knowledge based economy that is centered on self reliance and
equitable development. Of course, while new developments can improve our quality of life
and understanding of the world, scientists and policy makers may not always properly assess
the potential risks or take full account of the public’s concerns. Opportunities must be created
for scientists and the general public to exchange views in a two-way dialogue of mutual
respect and trust. In order to compete in the global arena, with the pace that the world keeps
and the speed with which technology advances, an understanding of science is crucial part of

a rounded education ((European Science Foundation ,2013, p.156-165).

Policy has been defined as a “statement of the goals and objectives of an organization or a
state in relation to a particular subject matter as well as description of the strategies for
achieving those goals and objectivities (Salako,1999,p.43-49). Policy making therefore
covers everything relating to the preparation and taking of decisions of concern to the state,
together with the monitoring of their execution, evaluation of the results of government

activities and possible feedback from the decisions taken (UNESCO, 2009,p.72-79).

Policy formulation involves identifying and assessing possible solutions to policy problems
,weighing the pros and cons , and deciding which should be accepted and which rejected .
The relationship between government and social actors thus exerts a significant influence on

the formulation of public policies (GO-SPIN, p.8).

Policy formulation and implementation cannot be removed from the context in which they
take place. The social, political, and economic contexts influence what policies are developed

and whether and how those policies are put into practice (Grandle and Thomas, 1991,p.25)

It takes time for some outcomes to materialize; hence, it is a good idea to assess progress

along the way to ascertain what is or is not being achieved and why .Consequently, a one



way to think about policy implementation is to consider the extent and form in which
activities have been carried out and the nature of issues arising during implementation (
Bhuyan , A., etal . 2010, p.3).

PA Brynord ( 2006) cited the definition of policy implementation is regarded as the
accomplishment of policy objectives through the planning and programming is the
realization on application or execution of plan , idea and design . In general, implementation
is the act of providing a practical means for accomplishing something in to effect.
Implementation is the process of turning policy into practice. However, it is common to

observe a ‘gap’ between what was planned and what actually occurred as a result of a policy.

The key to the effectiveness and improvement of performance in science and technology is

the adoption and implementation of a properly designed national policy.

In general this study assess the effectiveness of STIP and its implementation in the case of

MoST of Ethiopia.

1.2 Statement of the Problem

Investment in Science Technology and Innovation (STI) is seen by African countries as an
essential element in responding to Africa’s socio-economic development needs and
challenges. Various platforms held at national, regional and continental level have echoed the
need for committed investment to STI. Notable among these is the Addis Ababa Declaration
on Science, Technology and Scientific Research for Development made at the African Union
(AU) Summit in January 2007 in which Heads of State and Government committed to
promote and support research and innovation activities and the development of the requisite
human and institutional capacities ( NEPAD/ASTII African Innovation Outlook Series
March, 2012).

Ethiopia has adopted a policy that focuses mainly on implementing the Agricultural

Development Led Industrialization (ADLI) strategy. ADLI aims to bring in an effective



economic growth and to build technological capability that enables the development of

micro, small, medium and large industries. (FDRE-STI, Feb, 2012).

A wide variety of different policies have to be pursued in Ethiopia in an effort to foster

technological development with the aim of accelerating the pace of economic development.

Furthermore, these development policies have to be formulated to guide the process of
development in relevant areas of the economy. The national sectors significant to
achievement of nation’s development targets are Agriculture, Health, Trade and Industry,
Human resource development, Infrastructure, Energy, Environment, and Information

Communication Technology.

Though there are experiences of policy making, institution building, planning and
implementation of Science, Technology and Innovation policy in Ethiopia , these experiences
raise questions such as how successful they were , and whether or not they could be used as a
guide line or building blocks of more comprehensive national capabilities in technological

learning, adaptation and utilization.

This study intends to review the effectiveness of STIP and its implementation in MoST of

Ethiopia.

In order to address the causes of the present crisis in the world, both in the developed and
developing countries , it is important to look at knowledge , not only as a driver for the
economy but as the main driver for empowerment of the people in different societies . The
concept of knowledge societies is that it has a culture of science and use knowledge to act.

An effective science, Technology and Innovation system is required for country to harness
the potential offered by science and technology to its social and economic advantages.
Assessing the Science Technology and Innovation policy and its implementation process
provide greater understanding of why programs work or do not work and the factors that

contribute to program success” (Love , 2003,p.4).



This study therefore assess (review) the effectiveness of STI Policy and its implementation
in MOST of Ethiopia .i.e. the fundamental role of government and other actors in policy

making process and its implementation in Ministry of Science and Technology of Ethiopia.

1.3 Research questions

In regards to the problem statement , the following questions are drawn:

1. How is the Science, Technology and Innovation (STI ) policy of MoST formulated?

2. What are the main contents of current Science, Technology and Innovation (STI )
Policy of MoST?

3. How and to what extent is the Science Technology and Innovation (STI ) policy of
MoST implemented?

4. What factors are influencing the implementation of STI policy in MoST?

1.4 Objectives of the Study

1.4.1 General Objective

The general objective of the study is to assess (review) effectiveness of the current STI

Policy and examine its Implementation in MoST.
1.4.2 Specific Objectives

The specific objectives of the study are:
1. To assess the Science, Technology and Innovation policy making (formulation)
process.
2. To assess (review) the contents of current Science Technology and Innovation (STI )
Policy.
3. To examine the Science, Technology and Innovation (STI ) Policy Implementation

of MoST.



4. Identify the factors influencing implementation of Science, Technology and

Innovation (STI) policy in MoST.

1.5 Significance of the Study

The objective of the study is to assess (review) effectiveness of the current National (MoST)
STI Policy and examine its implementation. Hence the findings can be used to see the

effectiveness of the policy formulation implementation system of MoST.

The study will be greatly significant in various ways to the management, policy makers and
stakeholders. To policy makers and management the findings and results of this study would
provide invaluable insights and reliable guide to evaluate how far the policy is formulated,

implemented and monitored .

To stake holders like government, investors, employees, and others, the study will provide
the necessary information that allow them to further analyze and suggest ideas to improve the

quality of implementation.

Moreover, the study would serve as a preliminary work or a stepping stone for further study
on the issue.

The above issues underline the rationale for this study and it is expected that the outcome
will provide strategies for establishment of frameworks for short-term, medium-term and

long-term plan of action for operation of the current ST I policy.

1.6 Scope of the Study

Due to time and money constraint, the scope of the research study is restricted to see only the
policy formulation and implementation process in the MoST and the institutions or
organizations that are accountable to MoST which are located only at Addis Ababa where

majority of the respondents were concentrated.



1.7 Organization of the study

The project paper comprises of five chapters. The first chapter presents background of the
study, statement of the problem, research questions and objectives. The second Chapter
review the related literature focusing on science, technology and innovation (STI) Policy and
its implementation and Instruments related to literature. The third chapter discuss on the data
description which includes research design, sampling technique, and instrument of data
collection among others. The fourth chapter present Data interpretation and Analysis. The

last chapter summarizes the findings, make conclusions and recommendations.



Chapter Two

2. Literature Review

2.1 Introduction

Public policy, “broadly defined” is the relationship of governmental unit to its environment.
Political scientist Carl J. Freidrich regards policy as “a proposed course of action of a person,
group, or government within a given environment providing obstacles and opportunities
which the policy was proposed to utilize and overcome in an effort to reach a goal or realize

an objective or a purpose” (James E. Anderson, 1984, p.4).

Public policy is commonly embodied "in constitutions, legislative acts, and judicial

decisions” (Newman & White, 2012, p.5)

Policy making is the act or process of setting and directing the course of action to be pursued
by a government , business , etc... high-level development of policy , especially official
government policy (OECD , 2006 ; Metacalfe , 2005 ; Lundvall and Borras, 2004 ). Policy
making has its advantages like improving decision making in all macro level ; explaining
why things need to change ; helping us to focus on what is important ;informing judgments
and guide actions; managing risks and entitlements ; strengthening relationships and build
capacity (Lall S., 1995 ; Fagerberg and Srholec , 2008 ; Fagerberg et al ., 2007 ; Nelson and
Rosenborg, 1993).

Policy formulation involves identifying and/or crafting a set of policy alternatives to address
a problem, and narrowing that set of solutions in preparation for the final policy decision,

(Jack Rabin ,ed , 2007,p.79).

As Dye puts it, policy formulation takes place in government bureaucracies, in interest group
offices, in legislative committee rooms, in meetings of special commissions, in think tanks —
with details often formulated by staff (Day, 2002, p.40-42). The STI policy making process is
different from other policies. It requires very special expertise and knowledge. STI policies

need to be transversal, cross-cutting policies that support and build the structural pillars for



sustainable development and through dialogue, engage the wide range of development

stakeholders (J.C. Bolay et al.(eds) , 2014 , p.13).

The successful implementation of Science, Technology and Innovation policy has a very

important role in the prosperity of any nation in the global market.

The study therefore, assesses the effectiveness of STI policy and its implementation in
MoST of Ethiopia.

This chapter contains definitions and concepts of STI policies, conceptual, theoretical and
practical experience of STI issues and it includes the introductory remarks, historical
development of STI policy and legal frame work in Ethiopia, and STIP formulation and its

implementation in MoST of Ethiopia.

2.2 Definitions and concepts of Science technology and innovation (STI)

and Policy Formulation and Implementation

2.2.1 Science Policy

According to A. Nadal (2005), science policy can be defined as a set of measures, decisions,
interventions or activities realized by a determined society’s distinct political powers, with
the main and ultimate objective of favoring, stimulating or inhibiting the progress of
research, as well as employing the results of this research in products with socioeconomic,
political, cultural or military ends (p. 95). S. E. Cozzens (2003), in turn, understands science
policy as government actions affecting the role of technology in the everyday life (p. 55). J.
Sebastian (2007), analyzing this subject, adopts a similar approach, highlighting the fact that
science policy is a “collection of strategies and instruments that permit the promotion of
scientific and technical research in order to achieve objectives, which range from the
production of the most relevant knowledge possible to its application in technological
developments that can further socio-economic progress and improve the quality of life of
citizens” (p.626). Perhaps the most important point to highlight from these definitions is that

the aims of science are not restricted to the generation of knowledge but also include



objectives of economic and social nature, which places science and technology activities in

the public arena as never before in history.
2.2.2 Technology Policy

Technology (from Greek techne, "art, skill, cunning of hand"; and - logia) is the collection of
techniques, methods or processes used in the production of goods or services or in the
accomplishment of objectives, such as scientific investigation. Technology can be the
knowledge of techniques, processes, etc. or it can be embedded in machines, computers,
devices and factories, which can be operated by individuals without detailed knowledge of
the workings of such things. (Tarr, J.A. (ed.) (1997).

Technology is often a consequence of science and engineering although technology as a
human activity precedes the two fields. The exact relations between science and technology
in particular have been debated by scientists, historians, and policymakers in part because the
debate can inform the funding of basic and applied science (UNESCO, 2009, p9). The issue
remains contentious though most analysts resist the model that technology simply is a result

of scientific research (Wise, 1985 and Guston, 2000).

Technologies are not usually exclusively products of science, because they have to satisfy

requirements such as utility, usability and safety (UNESCO, 2009, p9).
2.2.3 Innovation policy

Innovation is derived from the Latin word Novus, meaning new. It is defined as “introduction
of something new” or a new idea, method or device (Tornatzky and Fleischer, 1990). Among
the variety of definition, technological innovation is considered as a process which is science,
technology and system based. This process includes several factors affecting and affected by
the firm’s internal capabilities, its networking and its technological learning ability and
influenced by its environmental factors. It would mobilize all existing potential resources to
augment the firm’s innovation capacities, ending with the introduction of a new or better

product and/or production process.
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Technological innovation and the appropriate implementation of new technologies are a
fundamental part of development process of all nations.

Governments have traditionally played an important role in promoting technology,
sometimes by directly supporting the development of technologies (in space, defense, and the
like) or more indirectly by creating a climate favorable to innovation through various
incentives or laws. Every society has to find the ways and means to innovate that correspond
to its needs and capabilities. Its innovation climate is largely determined by its overall
macroeconomic, business, and governance conditions. Despite the nature of these conditions
in low- and medium-income countries, well-designed and well-implemented innovation
policies are very relevant. Moreover, they can be an efficient policy tool for triggering
change and improvement in the country’s overall framework conditions.

Figure 1. Innovation Policy in a Broad Perspective

Government efforts in the 1960s and 1970s were largely inspired by a linear model of

innovation and the idea that science and research needed to be pushed toward technological
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and industrial applications; many policy initiatives therefore aimed at supporting enterprises
in their R&D efforts or at improving university industry collaboration. Concomitant large-
scale space and defense programs facilitated the development of breakthrough technologies
that were later used in civilian applications.

Recognition of the importance of interactions in innovation processes led to the concept of
innovation systems, which was introduced in the literature in the late 1980s. This concept has
been particularly fertile and has been variously understood. Most often, it defines the sets of
interacting actors and institutions that provide the knowledge and financial resources
required for the successful development of innovations.

Therefore, the first generation of innovation policy was replaced by a second generation in
which innovation policy became more complex and aimed at facilitating interactions between
the various actors and institutions involved in innovation processes: universities, research
laboratories, banks for venture capital, and government agencies in charge of various sectors.
The boundaries of an innovation system legitimately include the “framework conditions”

that encompass elements as apparently distant from the innovation process as the educational
system or the macroeconomic environment. The OECD, for instance, explicitly includes
framework conditions in its reviews of innovation systems. Thus, a third generation of
innovation policy has appeared. It is inspired by a “whole-of government” approach, in

which all departments are potentially concerned.
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Figure 3: Science, Technology, and Innovation Policies

Science Policy: objective is the production of scientific knowledge

B To manage and fund the accumulation of knowledge in relation to natural
phenomenon by creation and support of appropriate organizations-research labs and
universities.

Technology Policy: objective is the commercialization of technical knowledge

B To manage and fund the accumulation and application of practical knowledge needed
for particular productive activities, including transfer of technology from overseas
and the transfer of scientific knowledge into wealth creation. Organizations are:
research laboratories, universities, and firms.

Innovation Policy: objective is improvements in the overall performance of the economy

B To foster the transfer of S&T knowledge into application by ensuring that necessary
complementary resources (capital finance) are available, by supporting
entrepreneurship and by protecting IPR. The focus of innovation policy is on the
interaction between actors and their in an institutional and policy context that
influences their innovative behaviour and performance.

source: Lundvall 2004

2.3 Theoretical frame work of policy formulation and implementation

2.3.1 The policy formulation

The policy formulation is the critical phase of the policy process which also an explicit
subject of policy design . The public policy formulation is pre-decision phase of policy
making including to craft the goals and priorities and options , costs and benefits of each
options , externalities of each option. The attention to policy formulation is also embedded in
work on policy communities , who dose the design ? (Howlett ,2003) . On the other words ,
the formulation process will need the motivation and participation of different actors with
their entrances of new actors and new ideas who will actually play their roles in the policy

design process .
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According to Hai Do (2010) , the dominant model of policy formulation in developing
countries is the bureaucratic politics amongst the interrupted equilibrium , organizational

process , and rational actor .
2.3.2 Policy Implementation

Top-down and Bottom-up Approaches within Implementation

There are three major theoretical models of policy formulation and implementation (Buse et
al, 2005).

Top-down approach: This approach sees policy formation and policy execution as distinct
activities. Policies are set at higher levels in a political process and are then communicated to
subordinate levels which are then charged with the technical, managerial, and administrative
tasks of putting policy into practice. Political scientists have theorized that the top-down
approach requires that certain conditions be in place for policy implementation to be

effective including:

e Clear and logically consistent objectives

e Adequate causal theory (to how particular actions would lead to desired outcomes)
An implementation process structured to enhance compliance by implementers
(incentives and sanctions)

o Committed, skilful implementing officials

e Support from interest groups and legislature

e No changes in socio-economic conditions that undermine political support or the
causal theory underlying the policy

e Adequate time and sufficient resources available

e (Good coordination and communication

Participation of stakeholders affords opportunities for administers to contribute in the rational

planning model / top-down approach.
Problems associated with the top down approach:

e Itis very unlikely that all pre-conditions would be present at the same time
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e Only adopts perspective of those in higher levels of government and neglects the role
of other actors

e And therefore, it risks over-estimating the impact of government action (neglects
other factors)

o Difficult to apply where no single, dominant policy or agency is involved

o Policies change as they are being implemented

Bottom-up approach: This approach recognizes that individuals at subordinate levels are
likely to play an active part in implementation and may have some discretion to reshape
objectives of the policy and change the way it
is implemented. The bottom-up approach sees policy implementation is an interactive
process involving policy makers, implementers from various levels of government, and other

actors. Policy may change during implementation.

Problems of the bottom-up approach:

o Evaluating the effects of a policy becomes difficult
o Difficult to separate the influence of individuals and different levels of government

on policy decisions and consequences. (Important for bureaucratic accountability)

Principal-agent theory: In each situation there will be a relationship between principals
(those who define policy) and agents (those who implement policy), which may include
contracts or agreements that enable the
principal to specify what is provided and check that this has been accomplished. The amount
of discretion given to the agents and the complexity of the principal-agent relationship are

affected by:

e The nature of the policy problem- including scale of change required, size of affected
group, simple vs. complex intervention, ill-defined vs. clear policy, many cause vs.
single cause, degree of political sensitivity, length of time before changes become
apparent.

e The context or circumstances surrounding the problem- political and economic

climate, technological change
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o The organization of the machinery required to implement the policy- number of

formal and informal agencies, amount of skills and resources required

In practice

Whether policies are implemented from the top-down, bottom-up or according to the
principal agent theory, policy implementation involves 3 activities (Anderson and Sotir

Hussey, 2006):

Interpretation: translation of the policy into administrative directives

Organization: establishment of administrative units and methods necessary to put a program

into effect

Application: routine administering of the service

Interpretation of policy directives requires the translation of knowledge on interventions into
the particular local context. Factors to take into account when interpreting policy include

(Jenkin et al 2006):

e Local resources, including human resources and infrastructure

o Specific characteristics of the population

o Baseline incidence of the health problem

e The latency period before an effect of the intervention will be observed

e A balance between achieving targets that reflect process change and those that reflect
risk factor change

o Local variations in the likely effectiveness of particular interventions

Gunn (1978 in Hunter 2003) has identified some common barriers to effective policy

implementation:

1. The circumstances external to the implementing agency impose crippling constraints
2. Lack of adequate time and sufficient resources

3. The required combination of resources is not available
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4. The policy to be implemented is not based on a valid theory of cause and effect

5. The relationship between cause and effect is indirect and there are multiple

intervening links

Dependency relationships are multiple

Tasks are not fully specified in correct sequence

6
7. There is a poor understanding of, and disagreement on, objectives
8
9

There is imperfect communication and coordination

10. Those in authority are unable to demand or obtain perfect compliance

Table 2.1 The approach or the model used for the dimensions

Dimensions Explanation Approach
Science technology and innovation | The attention to policy formulation is also | (Howlett
policy making/formulation/ process | embedded in work on policy communities , | ,2003) the
-actors participation who dose the design ? (Howlett ,2003) . On | top-down

the other words , the formulation process
will need the motivation and participation of
different actors with their entrances of new
actors and new ideas who will actually play

their roles in the policy design process .

Political scientists have theorized that the
top-down approach requires that certain
conditions be in place for policy

implementation to be effective including:

e Committed, skilful implementing
officials
e Support from interest groups and

legislature
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Dimensions

Explanation

No involvement of stake holders in

the STI policy making process

According to Hai Do (2010) , the dominant
model of policy formulation in developing
bureaucratic

countries 1s the

the

politics
amongst interrupted  equilibrium

organizational process , and rational actor .

Poor understanding of the essential
characteristics of STIP among policy

makers

Adequate causal theory (to how particular

actions would lead to desired outcomes)

Poor knowledge of STI among

policy makers

No awareness creation prearranged

to STI policy makers

participation of different actors with their
entrances of new actors and new ideas who
will actually play their roles in the policy

design process

Science Technology and Innovation

policy content

Political scientists have theorized that the
top-down approach requires that certain
be in for

conditions place

policy

implementation to be effective including:

e Clear and logically consistent objectives

Adequate causal theory (to how particular

actions would lead to desired outcomes)

Approach

The policy indicates no Clear
communication strategy for
stakeholders

The policy indicates no clear
direction to promote innovation

The policy indicates no clear
direction about monitoring and

evaluation process

. Adequate time and sufficient
resources available
. Good coordination and
communication
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Dimensions Explanation Approach
The policy indicates no coordination
mechanism with other sectors
The policy indicates no | e Adequate causal theory (to how | Top -Down

implementation strategy

No clear guide line for collaboration

work with sectors (other than

science)

No clear influencing factors that

affect formulation and

implementation of STIP

Doesn't clearly identify sectors that

affect its implementation

particular actions would lead to desired
outcomes) An implementation process

structured to enhance compliance by

implementers (incentives and sanctions)

and Bottom

Up approach

Science Technology and Innovation

Policy monitoring and evaluation

o Jenkins 1978, p .203). There are
three distinct theoretical approaches to the
study of plan and implementation: . Top-
down models put their main emphasis on
the ability of decision makers’ to produce
unequivocal policy objectives and on
controlling the implementation stage./Top

planning stage/

2. Bottom —up critiques view local
bureaucrats as the main actors in policy
delivery and conceive of implementation as
negotiation processes within networks of

implementers./Implementation/

3. Hybrid theories try to overcome the

divide between the other two approaches by
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Dimensions Explanation Approach
incorporating elements of top-down, bottom theories
—up and other theoretical models (Jack
Rabin ,ed , 2007,p.89).
No monitoring and evaluation | e principal agent theory, policy
system created implementation  involves 3  activities

(Anderson and Sotir Hussey, 2006):

Interpretation: translation of the policy into

administrative directives

Organization: establishment of
administrative units and methods necessary

to put a program into effect

Application: routine administering of the

service

No clear performance indicators to

monitor and evaluate
implementation
No feedback mechanism from

private sector

No feedback from government

actors

No involvement of sectors in the

implementation process

There is a Strategic power of stakeholder in
determining the aims and objectives of an
organization in the setting of performance
criteria and in evaluating the performance .
There is operational power the stakeholder
has in determining what services to provide
... and how the services should be provided .

( CAG consultants , p.4)

Overall effectiveness of Science

Technology and Innovation Policy
)and

making (formulation

Implementation
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Dimensions Explanation Approach
There were no effective | Hybrid theories try to overcome the divide | Hybrid
mechanisms in the policy making ( | between the other two approaches by theories(Ja
formulation ) process incorporating elements of top-down, bottom ck  Rabin
—up and other theoretical models. ed ,
In general key elements along the policy-to- 2007,p.89).
There were no effective mechanisms | action continuum, such as leadership, | Hybrid
to implement science technology | stakeholder engagement, the context, theories
and innovation policy resources, and operational issues, shape (Jack
decisions and actions at various levels ( Rabin ,ed ,
Bhuyan , A., etal . 2010, p.2). 2007,p.89).

2.4 Historical Development of STI Policy in Ethiopia and legal frame work

In the middle and late 1970s, ESTC established eight research councils to be responsible for

the following research sectors:
Food and agriculture

Industry and technology
Natural science

Natural resources

Health

Construction, housing and urban development

Education and manpower development

Science and technology popularization (Johann Mouton and Nelius Boshoff
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(Centre for Research on Science and Technology, Stellenbosch University)

In 1975, the Ethiopian Science and Technology Commission (ESTC) was created with the
mandate to plan, encourage, guide, coordinate, select, approve and support research programs
and projects of importance to national development. A key task was to distribute the very

limited national research funds.

In 1977 the Ethiopian Science and Technology Commission (ESTC) was first to evolve with
the plan to set up the National Scientific and Technological Information and Documentation
Center (NSTIDC). The institution was designed as an apex body and agency for initiating,
furthering, strengthening and coordinating various facilities and services concerning the
collection, organization and dissemination of scientific and technological information

(Seetharaman ,1988),

In the early 1990’s, the prevailing conditions for effective research and S&T management in
Ethiopia, and especially the lack of a clearly articulated S&T policy, prevented research from
contributing to national development. The then transitional government commissioned the
formulation of an S&T policy for Ethiopia that was finished in 1993. The specific goals listed

in this policy document were:

To build a national capability to generate, select, import, develop, disseminate and apply

appropriate technologies for the realization of the country’s socio-economic objectives.

To improve and develop the knowledge, culture and scientific and technological awareness

of the people of Ethiopia.

To make science and technology activities in Ethiopia more efficient and development

oriented.

Following the change in government in 1991 and with the issuance of the new economic
policy, the Commission was re-established in March 1994 by Proclamation No0.91/94. The
commission went into its 3rd phase of re-institution on the 24th of August 1995 by
Proclamation No.7/1995, following the establishment of Federal Democratic Republic of

Ethiopia as an Agency.

23



Later on, in 2008 the government upgraded the Agency as one of the Cabinet ministries
accountable to the prime minister and the council of ministers by the proclamation No.
604/2008 and re-established recently too in October 2010 according to definition of powers
and duties of the executive organs of the Federal Democratic Republic of Ethiopia
proclamation No. 691/2010. In 2010, the Ministry attached top priority to the task of
formulating a national STI policy. Review of the various national socioeconomic
development policies, strategies and the implementation plans was made by a specialized
team established by the Ministry to analyze the situation of the country. A benchmarking
study was also carried out to draw lessons from the experiences of countries which achieved
phenomenal economic growth in a short period of time. In the process, the STI situation of
twenty countries was reviewed with particular emphasis on their success and failures in
implementing policies and strategies. This was followed up by an in-depth analysis of the
factors for successful achievements in the technological capability building efforts of Chile,
China, India, Japan, Malaysia, Republic of Korea, South Africa and Tunisia (Green paper,
MOST, 2010 p.1).

The process also involved a study of the socio economic and STI situation of the country
through review of documents and interviews with heads of institutions, researchers, scientists
and technologists. Reading and review of a number of documents on Science, technology and
innovation produced over the last 50 years was also done to learn from countries’ and discern
extractable lessons. The policy drafting process was closely guided and supported by a
weekly meeting of the team with the Ministers. The results of all these efforts have been

synthesized in to the Green Paper (Green paper, MoST, 2010 p.1).

Subsequently to the introduction of the Growth and Transformation plan (GTP), aligning the
STI policy was a necessity, and the STIP was revised in 2012 to accommodate the changes in

strategy of the country.

The accountable organizations to MoST are: Science and Technology Information Centre ;
Ethiopian Intellectual Property Office; Ethiopian Conformity Assessment Enterprise;
Ethiopian National Accreditation Office; Ethiopian Radiation Protection Authority;
Ethiopian Standards Agency; National Metrology Institute of Ethiopia; and, recently in

addition to the above institutions other two Science and Technology universities are become
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part of MoST. These are Addis Ababa Science and Technology University and Adama

University .

2.5 Science, Technology and Innovation policy and its Implementation in

Ministry of Science and Technology of Ethiopia

The Ethiopian national economic policy core of attention is on implementing the Agricultural
Development Led Industrialization (ADLI) strategy. But there is no strong national
technological capability, which can sustain the country economic growth, (FDRE, STI
policy, Feb. 2012 p.1). Ethiopian STI policy mainly focuses on the creation of a national
frame work that will define and support how Ethiopia will in future search for, select, adapt,
and utilize appropriate and effective foreign technology as well as addressing the

establishment of national innovation system.

To address the establishment of national innovation system and select adapt and utilize
appropriate and effective foreign technology, Ethiopia formulate the STI policy. The vision
statement of the policy indicates about the capability of rapid learning, adaptation and

utilization of effective foreign technologies by the year 2022/23.

The STI policy of Ethiopia has seven major objectives and it focus on establishment and
implementation governance frame work and National Technology Capability and Transfer
(TeCAT) system , Technology learning and adaptation , indigenous knowledge and
technologies , national science and technology landscape and actors in the national
innovation system , coordination of STI activities with other economic and social
development programs and plans , strengthening the role of private sector in technology

transfer .
2.5.1 Policy directions and strategies

Depending on main STI problem analysis and assessment eleven critical policy issues are

identified in the policy document. These are :

25



2.5.1.1 Technology transfer

In the policy it is indicated that most technology transfer activities in the country are not in
line with the envisaged technology demands of development programs (FDRE, STI policy,
Feb. 2012 p.5). So to fulfill the country economic national demand, the technology transfer
issue is formulated to devise a system of learning, adapting and utilizing as well as disposing
of imported technologies to support development needs.

There are five strategies to implement the technology transfer issue. The strategies indicate:

How to create capabilities of adaptation and utilization of manufacturing and service
providing enterprises by establishing and implementing a system to search ,select, import
effective technologies, adapt , utilize as well as dispose ;establishing and implementing a
system to use foreign direct investment (FDI) and other ways of supporting technology
transfer .Strengthen technology transfer and wide use of intellectual property ,standards and

other related information in support of technology transfer (FDRE, STI policy, Feb. 2012
p.6).

However it lacks clear statements about the social inclusive strategies that address the socio—
economic issues affecting the local community. It is indeed obvious that social inclusiveness

is an important aspect of development.

The Ministry of Science and Technology of Ethiopia (MoST) has designed various projects
for Technology Transfer and development .That is entitled enabling activities for the
establishment of Ethiopian National frame work on selection , import , utilization and
disposal of green technology; and ‘Re-enforcing Ethiopian ongoing science Technology and
innovation , activities that will advance the socioeconomic development’. To assist the
realization of the Growth and Transformation Plan (GTP), the Ministry has prepared a draft
strategy to address problems observed on the survey of technology transfer (Ethiopian year

Book, 2012-2013).

However, the STIP of Ethiopia implementation strategy is finalized in February 2015 (MoST
STIP implementation strategy, 2015) .This indicates that without implementation strategy

problems are not properly addressed.
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2.5.1.2 Human Resource Development

To use these selected imported technologies competent local human resources are needed .In
Ethiopia , the level of qualified manpower capable of transferring foreign technology is low
(FDRE, STI policy, Feb. 2012 p.6).So human resource is needed that is qualified in
understanding and utilizing appropriate technologies.

There are four strategies to implement this human development policy issue.

The strategies are i) develop science and technology institutions, ii) focus on modifying the
balance of enrollment numbers of higher education students in favor of the science and
technology human resource development need, iii) increase the number of females enrolling
in engineering, science and TVET institutions, iv) enable the establishment of work force
with the knowledge and skills necessary to learn, adapt and utilize technology.

The government of Ethiopia has set a priority of meeting 70 percent of the graduates to have
a background in the fields of natural science, engineering and technologies . This is supposed
fill the gap of capable human resource in science and technology .The government has also
set priorities in other related natural science fields, such as medicine and health sciences

(Ethiopia Science and Technology indicators report, 2014).

Figure 4 .Research and Development personnel by science background

source Science and Technology indicators Report, 2014 ,p.29
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Figure 5. science background of Researchers (head count as percentage)

source Science and Technology indicators Report, 2014, p.30

Keun (2012) argued capability and technological development as the most important
elements of South Korea’s success. Without a strengthened R&D capability, sustaining

economic growth is not possible.

Gender dimension of researcher qualification is one aspect that ought to be looked at
carefully to understand the level of capacity and qualification of women operating in R&D
activities. Women researchers represent around a quarter (23%) of the entire R&D personnel.
Based on the qualification that women’s have, most (38%) of them have first stage tertiary
education (ISCED 5A) qualification and very few numbers of women (3%) have a Phd
qualification (Ethiopia Science and Technology indicators report, 2014,p35).
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Figure 6. Research and Development personnel by qualification and gender

source Science and Technology indicators Report, 2014, p.36

2.5.1.3Manufacturing and Service proving Enterprises

This issue is formulated to conduct and support research and technology transfer activities in
manufacturing and service proving enterprise and implementing the policy frame work .The
enterprises have no clear value adding linkages between them and their role in advancing the

STI is not well defined in Ethiopia (FDRE, STI policy, Feb. 2012 p.8).

Hence, assistance will be provided to strengthen micro and small enterprises development to
serve as basis for the expansion of medium and large enterprises. The strategies are focused
on the provision of support and strength linkage between medium and large enterprises,
industries and TVET institutions in order to allow them to play a vital role in technology

transfer.
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2.5.1.4Research

In order to have effective national research system, research is being the critical issue of
effective learning, transfer, adaptation and utilization of technology in the STI policy.

In Ethiopia research is needed to address the resolution of major social and economical
problems; contribute to the achievement of national development objectives; and to meet
technology demand, (FDRE, STI policy, Feb. 2012 p.9).

Due to the identified gap between the research activities and focuses in higher education and
research institutions and the national development need, the national research system should
be strengthened and orientated to focus on the national technological demands for searching
for, learning about, adapting and utilizing effective foreign technologies.

The strategies to implement this policy issue focuses on supporting research institutes to
develop their capacity to search, learning, adapting and utilizing effective foreign
technologies; ensure research work in higher education and research institutions is in line
with the technological needs of national development programs; and lastly support joint
research activities among universities, research institutes and industries and medium and
large industries to establish research centers on technology adaptation.

The research focuses generally on expletive researches .The Gross Expenditure on Research
and development by research type shows that 56% of the Budget was spent on applied
research and 33% on experimental and the remaining on basic research which is consistent

with the priorities of government (MoST Critical Mass Training, 2014) .
2.5.1.5Financing and Incentive Schemes

Financing and incentive schemes need to be established to support activities on searching for,
learning about, adapting and utilizing of effective foreign technologies in line with national
development needs , (FDRE, STI policy, Feb. 2012 p.10).

The formulated strategies in Financing and Incentive Schemes issue to support activities of
STI policy are offer various incentives to medium and large enterprises and to award those

manufacturing and service providing enterprises which show high performance gains through
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technology transfer; Allocate resources for higher education and research institutes for their
contribution to technology transfer .

The Gross Domestic Expenditure on R&D as share of GDP has reached 0.63% in 2013 from
0.24% in 2010 (MoST critical mass Training, 2014). About 97% of the source of fund for the
R&D comes from the state and revenues generated by its institutions. The contribution of the
private sector is meager. The government is the major funder of R&D and technology

transfer projects (Science and Technology indicators Report, 2014, p.55) .
2.5.1.6National Quality Infrastructure

This issue focuses on solve problems related to productivity and quality that arise due to lack
of implementing standards thereby creating competitive manufacturing and service providing
enterprises, capacitating the standardization, metrology, conformity assessment service
providers and accreditation bodies .

The strategies to implement National Quality Infrastructure are the ensure adoption of best
practices on productivity, quality and safety management systems in all manufacturing and
service providing enterprises and incorporate the issue on the curricula of higher education
and TVET colleges; Establish a credible and internationally recognized metrology system ,
national conformity assessment system and national accreditation system; Promote and
strengthen the use of standards and technical information as a tool ; Issue additional
mandatory standards to ensure creation of strong regulatory capacities to conduct proper

technical regulation.

2.5.1.7 Universities, Research Institutes, TVET Institutions and Industry
Linkage

Core actors in the national innovation system identified as universities, research institutes,
TVET institutions and industries and establishing linkages among these institutions is the
issue. As far as technology learning is concerned, the current situation of our country

confirms that universities are not taking the leading role and are lagging behind the
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industries, (FDRE, STI policy, Feb. 2012 p.13). The strategies are establish a system that
integrates and synergizes technology transfer issues; Create a conducive environment for
university academia and students; Create strong linkages among actors and establish a system
that enables universities to provide an advisory role to industry.

Universities are expected to be the pillars of the economy not only through training and
educating people but also through other means that enhance the role of academia in a society
such as establishing industrial internship, incubation centers , and science parks , university
affiliated enterprises, patent licensing , consultancy and soon.

All universities in Ethiopia have established knowledge and Technology Transfer (KTT)
offices to disseminate research outputs that had in the past were left ‘on the shelf”). A lot of
remains to be done in terms of commercializing of research findings .Besides , the industries
and the MSEs in the country are not ready to take on and exploit research and technology

outputs from the universities.
2.5.1.8 Intellectual Property System

Intellectual Property system is said to play a valuable role if it contributes to technology
transfer as well as to technology capability building through FDI and technology licensing.
Nevertheless, intellectual property system as a whole in Ethiopia is not playing a substantial
role in accelerating technology transfer and expansion of local innovation activities. Hence,
the Ethiopian IP system needs to be designed in such a way as to support the Endeavour of
technology learning and adaptation as well as to protect the rights of inventors and creators
and support the augmentation and application of indigenous knowledge, (FDRE, STI policy,
Feb. 2012 p.14).

The strategies are formulate IP system are use IP information to build national technology
capability ; Establish and implement a system that ensures effective protection of indigenous
genetic resources and IP assets of the nation besides bringing benefit out of them; Develop
and implement the application of IPR systems at national and institutional level; Strengthen
and implement copyright protection in such a way to encourage and promote creative works;
Strengthen trademark protection to create a healthy and competitive environment among

manufacturing and service providing enterprises.
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2.5.1.9Science and Technology Information

Collecting, organizing, analyzing, disseminating, and using information related to science

and technology is of significant importance for successful technology transfer. In Ethiopia

there was no well organized science and technology information source or system as required

by manufacturing and service providing enterprises, higher education, researcher institutes

and other entity.

Despite the fact that there are certain types of information which are prepared and kept in the

form of statistics, databases, indicators and bibliography, there are no mechanisms to publish

and update them regularly. Therefore, it is imperative to develop and establish a national

science and technology information system to fill the gaps and bring expected results,

including the acceleration of technology transfer.

Establishing and strengthen such a system will create a capacity that accelerates technology

transfer through identifying, gathering, organizing, analyzing, disseminating and proper

utilization of science and technology information.

1. Establish a National Science and technology information centre;

2. Support technology transfer through gathering, organizing, analyzing, and disseminating
of Science and technology information;

3. Establish and implement up-to-date systems to link and exchange Science and technology
information among national, regional and international information centers

4. Support research activities with respect to strategies and methodologies of gathering,
analyzing, management and dissemination of Science and technology information (STIP,
2012).

Ethiopian Science and Information center (STIC) established in 2013, which was mandated

to serve as an information hub for the country (S&T indicators report, 2014).

2.5.1.10Environmental Protection and Development
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Environmental protection and development is crucial to maintain continual and sustainable
economic growth. The major issues of the environment in Ethiopia are desertification,
deforestation and soil erosion. In big cities lack of solid waste disposal and sewerage system
are critical environmental challenges. Therefore, to address these and other environmental
problems prevailing in the country, appropriate technologies will be applied in the course of
natural resource utilization and implementation of various development activities. The
strategies for this issue are : Establish a system that allows technology importation,
adaptation, utilization, and disposal activities without polluting the environment; Create local
capabilities to learn about, adapt and adopt green technologies; Establish and implement a
system that addresses the safety of the environment and of society in relation to the use of
equipment emitting radiation, the use of actually or potentially non ecologically-friendly

chemicals and other industrial inputs actually or potentially threatening to the environment

(STIP,2012).

2.5.1.11International Cooperation

International cooperation in the areas of science and technology is crucial for information
sourcing, manpower training, expert assistance, scientific visits, collaborative research, joint
ventures in technology transfer and funding of scientific and technological projects.
However, the current cooperation practice of our country lacks focus, particularly on STI
information sourcing, and exchange of scientists and engineers, thereby highlighting certain
particular needs for cooperation to strengthen national technology capabilities. Therefore, the
prime focus of international relations should be to encourage cooperation with developed and
developing countries as well as with various international and regional organizations with the
objective of building national technological capabilities. The strategies for this issue are:
Ensure incorporation of STI capacity building elements in bilateral and multilateral
agreements; Strengthen exchange of professionals and scientists through South- South and
North-South cooperation initiatives; Initiate joint research programs with international

partners, within Ethiopia, that have direct contribution to the national development agenda.

The governance structure of the national innovation system is being implemented in a way to

lead, support and monitor the implementation of the policy. The main actors of innovation
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system are: National Science, Technology and Innovation Council; Ministry of Science and
Technology (MoST); and other related ministries and Innovation Support and Research

System (STIP, 2012).

The science and Technology Bilateral Agreement is signed with different countries. From
these agreements , the office (MoST) has gained benefits from bilateral research projects,
scientific meetings ,symposiums , panel and short —term training and information exchange

on the basis of science and Technology(Ethiopia year Book , 2013-2014 p.236).
2.5.2 Science and technology indicators

Science and technology Indicators are defined as a series of data designed to answer
questions about S&T system, its internal structure, its relation with the economy and society
and the degree to which it is meeting the goals of those who manage it, work within it,
affected by its impacts. This is a reflection of the fact that changes in the National STI
systems affect citizens who are industrialists, policy makers, researchers, government
agencies, stakeholders involved in the understanding, as well as processing such as
internalization and integration of public research, higher education, and other knowledge
production nodes in the economy( science and technology information centre of

Ethiopia,2014 ).

Anandakrishnan and Moritalou (1988) observed that in policy-making and planning in S&T,
decisions are made based on past performance and on perceptions of emerging trends of

importance to a country’s overall development process.

Consequently, policy and planning decision for S&T are either based on experience of other
developing countries.

Anandakrishnan and Moritalou (1988) stated that there is no single indicator representing all
aspects of social or economic development. They averred that there is no such thing as a
unique social and economic indicator and as such, a unique indicator for S&T does not have
any real value. Indicators can be comparative among countries either with respect to other

indicators such as productivity over given acre of land or with respect to time.
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2.5.2.1 Research and experimental development

R&D is one of the science and technology indicators. It comprises creative work undertaken
on a systematic basis in order to increase the stock of knowledge, including knowledge of
man, culture and society, and the use of this stock of knowledge to devise new applications.
The term R&D covers three activities: basic research, applied research and experimental
development (science and technology information centre of Ethiopia). In Ethiopia, the first
national survey of R&D was undertaken by Ministry of Science and Technology in
2010(science and technology information centre of Ethiopia).In 2013 STIC was mandated to

conduct this survey and also conducted the second national survey of R&D in 2014.

The survey covered areas which shows the country’s investment & human resource on R&D
in four sectors; namely in government, higher education, business enterprises and private
non-profits (PNP). The 2014 survey indicates that the share of gross domestic expenditure on
research and experimental development (GERD) to the GDP, or R&D intensity of the
country is 0.61%. This result is not far from the continental target of 1% and shows a

threefold surge compared to that of 2010 R&D intensity 0.24%.
2.5.2.2 Innovation survey

Innovation is also one of the science and technology indicators. It is defined as
implementation of a new or significantly improved: product (good or service), process, a new
marketing method, a new organizational method in business practices, workplace
organization, external relations. Innovations are fundamental to economic growth,
development and the well-being of nations. There are four types of innovations: product

innovations, process innovations, marketing innovations and organizational innovations.

In Ethiopia, national survey of innovation has not been conducted. But, since the Science and
Technology Information centre (STIC) is mandated in 2013 to conduct this survey , the
survey conducted in 2015. The national innovation survey collects information about product
and process innovation as well as organizational innovation and marketing innovation during
a three year reference period. The principal variables collected relate to: product innovation,

turnover from new market and new to firm product innovation, process innovation, ongoing
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and abandoned innovation, innovation expenditure, innovation co-operation, innovation
hampering factors, innovation objectives, organizational innovation, marketing innovation

and creativity and skills .
2.5.3 Policy implementation and principles

Policy Implementation is the set of activities and operations undertaken by various
stakeholders toward the achievement of goals and objectives defined in and authorized policy

(Bhuyan, A., etal, 2010, p.2).

This policy is an enabling framework for the establishment of a national innovation system as

well as to bring in stakeholders as core actors contributing to its implementation.

The primary focuses in the implementation of the policy should be the establishment of a

clear and effective STI governance structure, building technological capacity in learning

about, adapting, and utilizing effective foreign technologies, as well as producing well

trained technicians, engineers and scientists.

The policy will be led by the national STI council and the respective ministries will be

responsible for its implementation.

The policy implementation will be based on the principles that can assure the competency

and effectiveness of the national innovation system. The major principles are:

a) The government will lead the national STI capacity building process;

b) STI activities will be performed in an integrated manner with other social and economical
activities;

¢) Increase the inclusion and participation of the private sector in innovation activities by
providing support which leads to competitiveness in learning about and utilization of
technology;

d) Establish an effective, accountable and transparent system of allocation and utilization of
resources for STI programs, projects and activities;

e) Promotion and encouragement of strong integration and cooperation among national and
international stakeholders to utilize science and technology infrastructure as well as to use

resources effectively and efficiently;
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f) Compilation of other countries’ relevant best practices and adapting them as appropriate to

be compatible with the Ethiopian context (STIP,2012).

The major challenges of the STIP implementation issues are shared by most developing
countries are as described by Padilla and Gaudin (2014). There is a common saying that “a
policy is as good as its implementation” .One of the important challenges is found to be

failure to effectively translate he policy into

Most policies that come from the top to the bottom have implementation issues . The “Top-
Down” approach to policy formulation coupled with limited public awareness of the
significances of STI has curtained efforts in effectively implementing the policy. Similarly
the absence of programs that translate STI policy objectives in to action contributes to

inefficiencies in the implementing processes practice.
2.5.4 Governance of National Innovation System

A National Innovation System (NIS) is defined as the various government and business
institutions that make up the scientific and technological apparatus and the way in which
each of these agents interacts to create, spread and use their knowledge It is a question of
institutions in the broadest sense; in other words, the norms, practices and incentives that
occur in these processes. That means that they include the market’s existing incentives,
competencies and shortcomings (Patel and Pavitt 1994).

The governance structure of the national innovation system will be implemented in a way to
lead, support and monitor the implementation of the policy. The main actors of innovation
system are: National Science, Technology and Innovation Council; Ministry of Science and
Technology (MoST); and other related ministries and Innovation Support and Research
System.

The national innovation support and research system comprises universities, government
research institutions, national laboratories, TVET institutions, financial support service
providers, science and technology parks, intellectual property office, manufacturing and
service providing enterprises and the agencies of the national quality infrastructure. As the

aforementioned bodies are main actors in technology transfer, dissemination and research
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activities, they will be expected to provide financial, technical, legal and infrastructure

development support for the national innovation system (STIP,2012).
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Figure 7. National Innovation System of Ethiopia
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