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Tämä tutkimus jatkaa viimeaikaista kehityspolitiikan suuntaa, jonka seurauksena 
yhteistyö on laajentunut kansallisen hallinnon kehittämisen piiriin. Osaltaan tämä 
tutkimus pyrkii kuvaamaan ja analysoimaan hyviä käytäntöjä. Tutkimuksen 
pääoletuksena on, että avunsaajamaiden paikallisten innovaatiosysteemien synnyn 
avustaminen osaltaan auttaa kehityksen edistymistä avunsaajamaissa.
 Tutkimuksen teoreettinen viitekehys rakentuu kirjallisuudessa esitettyjen 
innovaatiojärjestelmien synnyn mahdollistavien tekijöiden ympärille. Tutkimuksen 
keskeinen sisältö on tarkastella näitä tekijöitä sektorikohtaisten innovaatiojärjestelmien 
osalta kehittyvissä talouksissa. Tutkimusta ohjaavat seuraavat tutkimuskysymykset:

1)  Miten kansallinen innovaatioympäristö tukee sektorikohtaisten innovaatiojärjes- 
 telmien syntyä kehittyvissä talouksissa ja mitkä ovat innovaatiosysteemien  
 synnyn mahdollistajat?
2)  Millaiset ovat Suomen kehitysyhteistyön mahdollisuudet tukea innovaatiojärjes- 
 telmien syntymistä?
3)  Mitkä ovat kehityspolitiikan innovaatiosisältöjen kehittämisen keskeiset haasteet?
4)  Millaisia indikaattoreita voidaan käyttää innovaatiojärjestelmien kehittymisen  
 seurantaan?

Tutkimuksen taustatyövaihe vastaa ensisijassa kysymyksiin 1, 3 sekä 4. Projektin 
osana suoritettu tapaustutkimus puolestaan vastaa kysymyksiin 2 ja 3, erityisesti 
Tansanian sekä Vietnamin informaatioteknologia- ja energiasektoreiden kontekstissa. 
Tapaustutkimuksessa keskityttiin paikallisten sektoreiden kuvaamisen ohella 
nimenomaisesti tutkimaan mahdollisuuksia paikallisten innovaatiojärjestelmien 
kehittämiseen. Tutkimusaineisto kerättiin kenttätyön aikana viiteryhmähaastatteluiden, 
(osallistuvan) havainnoinnin ja vierailujen avulla. Aineistosta nousseet alustavat 
havainnot esiteltiin ja niitä kehitettiin työpajojen pohjalta.
 Tapaustutkimuksen päähavainto on, että ehdotetut innovaatiojärjestelmien synnyn 
mahdollistajat, jotka perustuvat kehittyneissä maissa tehtyyn tutkimukseen, ovat 
päteviä myös tutkimuksen kohteena olleiden kehittyvien talouksien ympäristössä. 
Aineiston analyysi tukee päätelmää, että ehdotetut ajurit tukevat innovaatiojärjestelmien 
syntyä myös havainnoiduissa konteksteissa. Tehdyt havainnot vahvistavat tutkimuksen 
pääväitettä siitä, että nämä ajurit myös edesauttavat taloudellista kehitystä. 
Havaintojen perusteella esitämme kuitenkin, että ehdotetut kuusi tekijää voidaan 
tiivistää kolmeen kehitysteemaan: 1) Resurssien kehittäminen, 2) Yrittäjyyden 
tukeminen ja 3) Hyvä hallinto.
 Havainnoista nousee esiin neljä aluetta, joiden kehittäminen tarjoaa 
mahdollisuuden parantaa innovaatiojärjestelmien syntyä ja toimintaa sekä 

Tiivistelmä
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Tansaniassa että Vietnamissa: 1) Koulutusinnovaatiot, 2) Resurssien käyttöönotto, 3) 
Uuden hyvinvoinnin luominen ja 4) Uutuuksien levittäminen. Nämä mahdollisuudet 
vertautuvat esitettyihin mahdollistajiin.
 Yhteisinä nimittäjinä kehittämisteemoissa ovat yhteistyön mahdollistaminen ja 
tukeminen kaikkien innovaationtoimintaan ja sen sääntelyyn osallistuvien tahojen 
kesken, sekä vakaiden hallinto-olojen luonti hyvän hallinnon periaatteiden mukaisesti. 
Kansallisen innovaatiojärjestelmän perspektiivistä nyt tarkastelluilla sektoreilla on 
oma asemansa, sillä informaatio- ja kommunikaatioteknologioihin perustuvat 
järjestelmät tekevät sektoreiden yhteistyöstä tehokasta ja energiasektori mahdollistaa 
järjestelmien toimivuuden.

Avainsanat: 
innovaatiojärjestelmä, sektorikohtainen innovaatiojärjestelmä, innovaatiojärjestelmien 
synnyn ajurit, appreciative inquiry, kehitysyhteistyö, innovaatiopolitiikka
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This study build on the recent currents on development policy, where the focus 
has been put more strongly on policy learning and transfer of good practices. This 
study aims in its part to enable policy learning by describing and analyzing 
opportunities for development. The conceptual base of this study builds on the 
wealth of research that points to the elemental role science, technology and 
innovation has played in the economic development around the world. The main 
proposition is that development can be in its part aided by enabling development 
of local innovation systems.
 To this end this study builds on a set of drivers that are proposed to be the 
enablers of emergence of sectoral innovation systems. The overall objective of this 
research is to analyze key drivers for the development of innovation systems at 
sectoral level in the context of developing economies. The following research 
questions guide the course of this study. 

1)  How national innovation systems and policies in developing countries support  
 sectoral innovation systems and which are key drivers for the emergence of  
 those?; 
2)  Which are the opportunities for Finnish development cooperation to support  
 these key drivers currently and in the future?; 
3)  Which are the main policy issues and challenges in strengthening the  
 innovation instruments of development policy?; 
4)  Which types of indicators can measure the effectiveness of development  
 cooperation in influencing key drivers for sectoral innovation systems?

The desk study phase addressed mainly question 1, 4 and to some extent also 
number 3, the project included a comparative multi-case study approach 
elaborated in this report, where the research questions 2 and 3 in particular were 
addressed in the contexts of the application of ICT and energy sectors in Tanzania 
and Vietnam. Within the case study strategy, this study adopted an approach 
guided by appreciative inquiry principles, and the field study was focused on 
examining the drivers for innovation systems, with the distinct lens of indentifying 
opportunities for development. The data was collected through focus group 
interviews, (participant) observation as well as site visits, and the initial analysis 
and findings were validated and developed during policy workshops.
 The main finding that arises from the cross-case analysis is that the six key 
drivers, developed originally for high-income economies, have been essentially 
found to be valid also in the context of the emerging innovation systems of 
Tanzania and Vietnam. The evidence classified from different data sources does 

Excecutive Summary
Excecutive Summary
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support the view that initially the proposed drivers hold the emergence and 
development of sectoral innovation systems in the observed (noted) contexts. 
These findings also support the (implicit) argument of this study; that taking care 
of these drivers will create emerging sectoral innovation systems which in turn will 
(eventually) result in welfare accumulation. However, we propose that the drivers 
can be further grouped to three meta-drivers that provide opportunities for 
development. The three key opportunity areas are: 1) Resource development;  
2). Enhanced entrepreneurism; and 3) Good governance.
 From previous analysis we are able to move on to derive a series of practical 
opportunity areas that exist to support the innovation ecosystems in Vietnam and 
Tanzania. These can also be understood as possibilities to direct the current 
Finnish development practice towards an innovation/STI promotion mindset 1) 
Educating for innovation; 2) Making resources work; 3) Creating new wealth; and 
4) Diffusing novelty. These areas of opportunity roughly match the aggregate 
drivers discussed above. The common denominator that cuts across all of the four 
themes is the idea of collaboration across the stakeholder groups inside the 
innovation ecosystem, while good governance creates stable framework conditions 
for all activities. As for the sectors chosen for this study, ICT makes the 
collaboration effective, while energy makes it possible.

Keywords: 
innovation systems, sectoral innovation systems, drivers for innovation systems, 
appreciative inquiry, development cooperation, innovation policy
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ADB Asian Development Bank
AI Appreciative inquiry
B2B Business to business
B2G Business to government
C2C Coat to coast, submarine ICT cable system linking United States  
  and Asia
CIDA Canadian International Development Agency
COFISA Cooperation Framework in Innovation Systems Between Finland  
  and South Africa
DARD Department for Agriculture and Rural Development
DOST Department of Science and Technology
EASSy East Africa Submarine Cable System
ESIS An Analysis of the Drivers for Emerging Sectoral Innovation Systems  
  in Developing Economies: Cases Tanzania and Vietnam -project
EVN VietNam Electricity
EWURA Energy and Water Utilities Regulatory Authority
FDI Foreign direct investment
GDP Gross domestic production
GOV Government
GSO General Statistics Office of Vietnam
GWh Gigawatt hours, unit
ha Hectare, unit
HR Human resource
ICT Information and communication technology
ICT4D Information and communication technology for development
IPP Innovation Partnership Programme (Vietnam),  
  Independent power producer
IPR Intellectual Property Rights
ISI Import substitution industrialization policy
IT Information technology
JICA Japan International Cooperation Agency
KAM World Bank Knowledge Assessment Methodology
KEI Knowledge Economy Index
KI Knowledge Index
KOICA Korea International Development Agency
kV Kilovolt, unit
kWh Kilowatt hours, unit

List of Abbreviations
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LED Light-emitting diode
Mb Megabit, unit
MEM Ministry of Energy and Minerals, Tanzania
MFA Ministry for Foreign Affairs of Finland
MNE Multinational enterprise
MOF Ministry of Finance
MOST Ministry of Science and Technology
MPI Ministry of Planning
MW Megawatt
MWp Megawatt pear power, unit
NA National Assembly (of Vietnam)
NGO Non-governmental organization
NICTBB National ICT Backbone
NIS National innovation system
NW Megawatt, unit
ODA Official development assistance
OECD Organization for Economic Co-operation and Development
PPP Purchasing power parity
R&D Research and development
REA Rural Energy Agency
REB Rural Energy Board
REF Rural Energy Fund
S&T Science and technology
SAFIPA South African Finland Knowledge Partnership on Information and  
  Communications Technology
SAT Scholastic Aptitude Test, Scholastic Assessment Test
SATI State Agency for Technology Innovation Vietnam
SEA-ME South-East Asia - Middle East - Western Europe 3,   
-WE-3      submarine cable system
SIM Subscriber identity/identification module
SIS Sectoral Innovation System
SME Small and medium sized enterprises
SOE State-owned enterprise
STIq Science, technology and innovation
STI4D Science, technology and innovation for development
STIFIMO Science, Technology and Innovation for Mozambique
SWAP Sector-wide approach
TANESCO Tanzania Electric Supply Company Limited
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TANZICT Information Society and ICT Sector Development Project
TIS Technological innovation system
TRIP Trade Related Aspects of Intellectual Property Rights
TTCL Tanzanian Telecommunication Company
TZ Tanzania
UK The United Kingdom
UNDP United Nations Development Program
UNESCO  United Nations Educational, Scientific and Cultural Organization
UNICEF United Nations Children’s Fund
US The United States of America
USD United States Dollar, currency
V Volt, unit
VASS Vietnam Academy of Social Sciences
VAST Vietnam Academy of Science and Technology
VN Vietnam
VUSTA Vietnam Union of S&T Associations
WTO World Trade Organization
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1.0 Introduction
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1.1 Background

This study builds on recognition that the recent international development policies 
in the industrialized western countries converge towards a constructive nature and 
are largely based on participation and the key idea that the recipients of aid 
should retain control and ownership of their socio-economic development 
processes. This marks a shift from previous development approaches, 
characterized by unilateralism, toward ones that involve the idea of equitable 
cooperation between the donors and recipients, i.e. partnership and co-creation 
models. For the purposes of this study, development cooperation is understood to 
refer to a cooperative process that promotes human well-being across national 
boundaries, where human well-being is defined in a broad sense as encompassing 
e.g. good governance, accessible and appropriate healthcare and education, 
human rights, infrastructure and environmental concerns, economic opportunity, 
and resilience to natural and man-made disasters. (Ministry for Foreign Affairs of 
Finland [MFA], 2007; Koria et al., 2010).
 The fundamental revision of the approaches behind development cooperation 
in recent times is linked to two key observations. Firstly, development cooperation 
practices and approaches have often seem to have failed to achieve their desired 
aims (Easterly, 2006; Collier, 2008; Moyo, 2009), and secondly, it has been 
proposed that the private sector and specifically business enterprises should be 
key parties in any developmental initiatives (e.g. Prahalad, 2004; Wilson & Wilson 
2006).
 The shift towards a more cooperative mode of development policy (i.e. 
delivering aid through instruments such as budget support, sector-wide 
approaches [SWAPs] and partnership arrangements) has implied a greater 
emphasis on indigenous capability-building in recipient countries; it is evident that 
such an approach means that issues related to science, technology and innovation 
(STI) and development of the local innovation ecosystem have become more 
prominent. That being said, as an important commentary, Sen (1999) has argued 
that developmental initiatives should address the issues related to the removal of 
constraints that impede the use of local exiting and to-be-developed capabilities; 
in other words, capability development is not effective unless those capabilities/
capacities can be used to support.
 There is a wealth of experience and evidence from highly developed countries 
that point to the critical role that STI and innovation system can play for socio-
economic renewal, development and growth (see e.g. Lipsey et al., 2005). As the 
basic assumption of this study, it is proposed that developing countries may 
benefit from the learning of good practices in promoting STI-based developments 
in more developed countries; and furthermore that development cooperation can 
be one mechanism to facilitate policy learning and transfer.
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1.2 Policy context and policy challenges

It is observed that policy learning and the transfer of good practices is often 
hampered by a lack of an evidence-based and holistic view on the role that the 
innovation system can play in developing countries, in particular with respect to 
poverty reduction and various sharp divides that often exist in these countries 
(e.g. gender, geographical, educational, societal). Developing countries may have 
potentials to leapfrog over redundant generations of innovation ecosystems, but 
old-fashioned institutional and economic structures typically also constitute 
significant barriers for effective development cooperation. In other words, 
enhancing STI capabilities involves clearly also addressing structural and societal 
constraints that may hamper development of the national innovation (eco-) system.
 The academic literature on STI, innovation systems and policy has recently 
paid increasing attention to the applicability of experiences in developed countries 
to developing countries, and international organizations such as the World Bank, 
the OECD and UNESCO are also heavily engaged.1 Concepts such as ‘research 
for development’, ‘pro-poor innovation’, ‘bottom of the pyramid’, and ‘STI-/ICT4D’, 
all reflect mounting enthusiasm about opportunities of STI-oriented development 
polices. However, concern is also raised about the applicability of such policies in 
developing countries. ICT and information society developments in developing 
countries is probably the area that has received best coverage in literature and 
there now exists an expanding evidence-base also in terms of quantitative 
indicators in this area.2 At the same time it is important to realize that a shift 
towards STI-oriented development policies implies that donor-recipient cooperation 
is, and has the potential to, extend to various areas outside of the ICT. Various 
applications of ICT can be a key enabling technology for entrepreneurship, socio-
economic renewal, growth and poverty reduction in developing countries and thus 
investments on ICT-development and capacity building are often expected to 
produce positive spill-over effects in other societal arenas.
 Many of the concepts, approaches and initiatives linked to STI, innovation 
systems, business development, public-private partnerships and like initiatives are 
essentially linked to the idea of promoting innovation in society. The second 
assumption underpinning this study is that innovation, driven by the private sector 
and enabled by the public structures and knowledge creators, is the key wealth 
creating mechanism also in developing countries, just as it is in the industrialized 
countries. That being said, the key building blocks of innovation (novelty, utility 

1  See also http://www.globelics.org/ for a network of scholars that applies innovation system  
 thinking to developing country contexts.
2  See e.g. http://www.itu.int/ITU-D/ict/partnership/ for a good gateway for access to   
 ICT-related indicators in developing countries.
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and successful diffusion) are usually not explicitly taken into account in 
development cooperation to date.
 There are positive trends, however, and the recent Finnish development policy 
and practice has followed international cooperative trends, including focus on the 
UN Millennium Development Goals (MDGs) and the Paris declaration that builds 
on the five pillars of ownership, alignment, harmonization, managing for results and 
mutual accountability (OECD, 2005/2008) with a general aim of strengthening the 
national institutions and governance. The recent Finnish Development Policy 
Programme (MFA, 2012) adheres to the said principles, while setting three specific 
cross-cutting goals of lessening inequalities in the society in general and between 
genders in specific, as well as improving (climate) sustainability. These goals are 
achieved through focus on developing society towards democracy, respecting 
human rights and accountability; for creating employment in inclusive and green 
economy; sustainable management of natural resources and conservation of the 
environment; and human development.
 Already during the previous programming periods of development policy, the 
STI and innovation system elements have been included implicitly or explicitly in 
various projects and programmes related e.g. to education, water, forestry and 
agriculture as well as environmental sectors. An STI-oriented approach has also 
explicitly been/is being realized in some recent, or planned, programmes and 
projects, including The Cooperation Framework in Innovation Systems Between 
Finland and South Africa (COFISA), South African Finland Knowledge Partnership 
on Information and Communications Technology (SAFIPA), Science, Technology 
and Innovation for Mozambique (STIFIMO), the Information Society and ICT Sector 
Development Project (TANZICT), and the Innovation Partnership Programme (IPP) 
in Vietnam provide good examples of this. Such programs and projects are 
breaking new ground in Finnish development policy while also introducing new 
challenges.

1.3 Scope, aims and their policy relevance

The shift towards more innovative and cooperative development policies and 
practice in the Finnish development cooperation raises a number of issues which 
are of key importance for the design, implementation and evaluation of effective 
development projects and programmes. It calls for further understanding of the 
key drivers for the emergence of innovation systems in developing countries at 
national and sectoral level in particular (where most projects and programmes are 
implemented). The shift calls for a more systematic identification of these key 
drivers in order to act upon both opportunities and challenges of supporting 
emergence of local innovation ecosystems through development policies. It also 
requires the development of a robust framework for indicators to capture the state 
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and evolution of these key drivers to enhance both the evaluation of past and 
ongoing projects and programmes, as well as the planning of future ones.
 There is also a need to widen the scope of planning, monitoring and evaluation 
of initiatives. In addition to addressing the wide topics of coherence, 
complementarity and effectiveness in development cooperation, initiatives should 
also plan for, implement, and monitor specifically the factors of the introduction 
and use of novelty, transferability/replication, and the use of knowledge 
management tools. It is necessary to understand how fundamental change, 
significant improvement, creative leaps and new business models could be and 
are planned and executed. Concurrently it is pertinent to ask how the diffusion of 
best practices and models, through replication in other jurisdictions, contexts, and 
disciplinary areas could be best achieved. Finally, the drive for developing 
countries to become knowledge based economies requires that there is wide 
diffusion of the use of (often ICT based) innovative tools for monitoring, mapping, 
document management, information analysis, decision support, and knowledge 
distribution and management, to name a few.
 As suggested above these issues concern STI-oriented development policies 
in a broader sense, of which the promotion of ICT and information societies is an 
important although not the only element. While some of the issues have been 
addressed already by the extant literature on innovation systems and policy on a 
conceptual level, there is a noticeable lack of qualitative case-studies in recipient 
countries. Against this backdrop the overall objective of this project is to identify 
and analyze key drivers for the development of innovation systems at sectoral level 
with an eye to support evidence-based and innovation-oriented Finnish 
development policy. The following research questions will be addressed:

1. How national innovation system and policies in developing countries 
support sectoral innovation systems and which are key drivers for the 
emergence of those?
2. Which are the opportunities for Finnish development cooperation to 
support these key drivers currently and in the future?
3. Which are the main policy issues and challenges in strengthening the 
innovation instruments of development policy?
4. Which types of indicators can measure the effectiveness of development 
cooperation in influencing key drivers for sectoral innovation systems?

While the desk study phase addressed mainly question 1, 4 and to some extent 
also number 3, the project included a comparative multi-case study approach 
elaborated in this report where the research questions, 2 and 3 in particular, were 
addressed in the contexts of the application of ICT and energy technologies in 
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specific sectors in Tanzania and Vietnam.
 The research is focused the work through a sectoral approach; this involves 
consideration for the national, regional and local levels. This crosscutting approach 
is expected to include both the top-down and bottom-up perspectives, something 
that is usually missing STI studies. On the other hand, ICT and energy technologies 
have been chosen as the key focus sectors of the study. It should be noted that 
the boundaries of these sectors are not precise, and the approach of the study is 
to consider the sectors widely, as focal themes of the study.
 The framework of drivers has been chosen from the latest literature as a 
construct that underpins the field study. It is expected that these drivers will be 
validated through the field research, and it is possible that there are additional 
ones that emerge from the empirical evidence. The validation and possible 
extension of the set of drivers is expected to instruct STI related policymaking in 
the context of Finnish development cooperation. The validation of the drivers is 
also expected to give indication of the potential effectiveness and impact that 
interventions could have in the context of development cooperation.
 The selection of Tanzania and Vietnam is motivated by their status as long-term 
partner countries in Finnish development policy where STI-oriented programs and 
projects – which are familiar to the partners of the consortia – are in the pipeline 
(TANZICT in Tanzania) or have recently been initiated (the IPP program in Vietnam). 
Both of these countries are moving away from a socialist towards a market-
oriented economy although in different ways. They represent different regions of 
the world while also being countries which differ by their stage of development 
(Vietnam ranks higher by STI-indicators compared with Tanzania) (see e.g. 
Godinho et al. [2006] and World Bank [2010]). The selection of ICT and energy 
technologies, applied in specific sectors, is motivated both by the relevancy of 
these technologies to Tanzania and Vietnam as well as by the attention that they 
have received in recent Finnish development policy.
 This report is structured as follows: the second section discusses the 
conceptual background of the study, particularly the drivers for emergence for 
emerging sectoral innovation systems, and builds an indicative indicator framework 
for sectoral innovation systems. The third section describes the empirical domain, 
where the drivers and indicators are evaluated, following the field study 
methodology described in the fourth section. The fifth section describes the 
administrative plan for the rest of the study and the sixth section concludes the 
report by summarizing the preceding sections.
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2.0 Conceptual Background
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2.1 Innovation systems

The concept ‘innovation systems’ has gained prominence in policymaking since 
the 1990s as it provides a qualitative explanation (as an alternative to mainstream 
economic growth theories) for the sources of innovation and economic growth that 
also more clearly covers the role of policies and other institutions (Romer, 1993). 
National innovation systems (NIS) are often defined in quite broad terms as “the 
set of institutions whose interactions determine the innovative performance of ... 
national firms” (Nelson, 1993, p. 4). Accordingly NIS are studied and measured as 
a whole bundle of institutions, organizations and their linkages that make up the 
nations research, development and innovation system and its governance. An 
innovation systems approach emphasizes interactions between institutions and 
organizations in the private and public sectors (companies, research organizations, 
intermediaries and individuals) that contribute to the development, application, 
commercialization and diffusion of new technologies, processes and ways or 
organizing. As with innovation studies in a wider way, innovation systems also 
involve social and cultural systems in which technology is applied.
 The current use of the concept can be identified in Freeman (1987) who 
analyzed the post-war transformation of the Japanese economy and the role that 
national policies and institutions played. In the 1990s concept has been used to 
study and compare the emergence of innovative capacity in a number of countries 
(Lundvall, 1992; Nelson, 1993; OECD, 1999; Edquist, 2007; OECD, 2005; OECD, 
2009). However, much of this work has focused on highly developed countries 
while the use of the innovation system concept in studying developing countries is 
quite recent (see e.g. Intrakumred [2004] for Thailand, OECD [2008] for the case 
of China, Sinh [2004] for Vietnam, Cassiolato et al. [2003] for Brazil, Cimoli [2000] 
and OECD [2009] for Mexico, OECD [2007] for South Africa).
 Innovation systems have been identified at both national and sectoral levels, 
the latter of which will be the level of analysis in this project (for a review, see 
Edquist, 2007). The innovation systems thinking has recently evolved in the 
direction of innovation ecosystems, where business enterprise networks play a 
large role in shaping the operational dynamic context (Koria et al., 2010). In this 
project, we approach the subject through innovation systems perspective in 
general, and particularly through sectoral innovation system lens (see e.g. Malerba, 
2002), where the level of analysis moves from the holistic cultural, policy and 
institutional context of a whole country to an industry or sector, to analyze the 
production systems and the actors as well as their interactions within a particular 
industry. This approach is elaborated in the following discussion.

3 However, not necessarily only to ‘clusters’ in the strict sense of the word launched  
 by Porter (1990) used in Industrial/Organizational Economics 
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2.1.1 Regional and Sectoral level systems

Regional innovation systems are similar to national, in the fact that they are defined 
typically as “a set of interacting private and public interests, formal institutions, 
and other organizations that function according to organizational and institutional 
arrangements and relationships conducive to the generation, use and dissemination 
of knowledge” (Doloreux and Parto, 2005, p. 134) In the context of this study we 
propose that regional level mirrors the national, while depending on level of 
regional self governance and autonomy, together with local resources, regional 
systems may give rise to slightly different systemic effects and specialization.
 However, in sectoral innovation systems the attention turns to industry clusters3 
and individual industrial organizations. While (the definitions of) these systems 
clearly overlap, sectoral innovation systems (SIS) are defined on closer terms with 
the industry. “A sectoral system of innovation and production is a set of ... products 
for specific uses and the set of agents carrying out market and non-market 
interactions for the creation, production and sale of those products. A sectoral 
system has a knowledge base, technologies, inputs and an existing, emergent and 
potential demand. The agents composing the sectoral system are organizations 
and individuals ... Agents ... interact through processes of communication, 
exchange, co-operation, competition and command, and their interactions are 
shaped by institutions (rules and regulations).” (Malerba, 2002, p. 250).
 While the study of regional innovation systems is in many instances associated 
with the study of industry clusters, that is, localized/regionalized groups of 
interconnected firms that work in the same industry and develop co-operative 
relationships (Doloreux and Parto, 2005). Thus, differing from the lenses of 
National and Regional innovation systems, the attention turns more toward the 
individual industrial organization, as the systemic behavior of sectoral innovation 
system is created foremost through the interplay of the firms and research 
organizations, working together or against each other within the framework 
conditions set by national and regional innovation systems.
 Malerba (2002) proposes that the construct of sectoral innovation system 
complements the other innovation systems lenses. Nevertheless Geels (2004) 
criticizes the existing literature for taking the output and impact of innovation for 
granted, as passive stores for new products and services as it were. In the context 
of this study, we assume that the national, regional and sectoral systems are 
interconnected and to some extent hierarchical, the national systems sets the 
framework and playing field, while regional systems may specialize within the 
national system in the limits of their autonomy and local resources, and sectoral 
systems may cut across regions or reside within them. However, in every level, the 
behavior of the systems is the aggregate of the performance and behavior of the 
firms within the drawn boundaries of the system.
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 In this context, it is useful to also consider ecosystems of innovation, in the 
sense of the complex, fluid environments that business enterprise networks create 
around themselves. These ecosystems are the building blocks of industrial clusters 
and, while industrial sectors tend to be formed from clusters, these ecosystems 
can and do transcend the traditional industry boundaries (Koria et al. 2010). The 
key observation linked to ecosystems, which distinguishes them from other 
innovation systems thinking, is related to their comprehensive nature. They are 
both top-down and bottom-up at the same time, joining small and large actors in a 
fluid and complex network.
 As shown by Gradl et al. (2008) with Koria et al. (2011), the innovation 
ecosystem needs to involve the regulatory environment, access to finance, physical 
infrastructure, knowledge and skills and market information. In other words, much 
the same drivers as are involved in the STI. Furthermore, the ecosystem thinking 
involves the idea of deep collaboration, in addition to leveraging one’s own 
capabilities through adaptation and investment. In a parallel discussion, dynamic 
capabilities (Teece et al., 1997; Helfat et al., 2007) are understood as the capacity 
of an organization to purposefully create, extend, or modify its resource base 
(Helfat, 2007) in order to pursue alternate strategic options. Adding to this top-
down view, Sen (1999) proposes a bottom-up view of capabilities. These can be 
joined together within the innovation ecosystem perspective o understand the 
overall the operational capability issues of firms.
 At sectoral level the literature on technological innovation systems (TIS) is also 
relevant from a development policy viewpoint. A TIS can briefly be defined as a ”...
socio-technical system focused on the development diffusion and use of a 
particular technology...” (Bergek et al. 2008). It should be understood broadly as 
encompassing all components that influence technology development and 
innovation processes towards applications and commercialization at sectoral a 
level. The key interest in the TIS thinking for international development is derived 
from fact that technology underpins human development in multiple ways. It is one 
of the key drivers for innovative global business models, which are the key sources 
of new wealth in societies. A well-functioning TIS facilitates the use of STI and 
creates positive externalities, and thereby contributes to economic growth at 
macro level, allowing an economic development that is not based on redistributive 
strategies only.
 The TIS approach focuses on key drivers for the emergence of innovation 
systems rather than their structural composition (e.g. organizational structures). It 
is therefore geared towards comparative country analysis under the assumption 
that these key drivers are generally valid for any innovation system. The TIS 
approach explicitly focuses on sectors and can thereby generate specific and 
practical policy recommendations through having a cross-cutting perspective 
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(national, regional and local levels of the sector). Further, this approach focuses 
on emerging sectoral innovation systems. A TIS approach enables the buildup of 
the theoretical construct (i.e. the set of drivers that are to be validated and 
potentially expanded) and uncovering some generic, country neutral, mechanisms, 
which are tested through fieldwork. The evidence and the validation process from 
the fieldwork make the case studies highly contextual to Tanzania and Vietnam.

2.1.2 SIS perspective and its linkages with national and local innovation systems

We adopt a Sectoral Innovation System (SIS) perspective (Malerba, 2002), while 
using the detailed drivers developed within the TIS approach. The SIS is seen to 
cover a wider conceptual base than TIS, while the latter is an established 
theoretical framework that has already has been applied in several empirical 
studies (see Negro [2007], Hekkert et al. [2007], Suurs [2009] and the references 

Key Drivers Description

1. Resource  
    mobilization 

Mobilization of STI-relevant human, financial capital 
and other resources, including the availability of 
relevant skills and training

2. Prioritization  
    mechanisms

Incentives of stakeholders to set priorities; 
capabilities to prioritize across competing 
technologies, applications, markets etc. within a 
sectoral innovation system

3. Capacity  
   development  
   and diffusion

Opportunities to develop and expand both the 
breadth and depth of the knowledge base of 
relevance to technology and application sectors

4. Entrepreneurial    
    experimentation

Availability and development of a institutional 
infrastructure favorable for entrepreneurial activity, 
firm establishment and growth

5. Market formation Development of market places, identification of 
customers and users, emergence of viable business 
models, possibilities for exports

6. Legitimation  
    and governance

Level of social acceptance of technology and 
applications including mechanisms for influencing 
this, compliance with relevant institutions

Table 1. Key drivers for the emergence of sectoral innovation systems
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therein). Through these studies six key drivers of emerging sectoral innovation 
systems have been identified (resource mobilization, prioritization mechanisms, 
capacity development and diffusion, entrepreneurial experimentation, market 
formation and legitimation). These will be taken as a point of departure for 
elaborating the SIS approach to a developing country context, for developing a 
case study template to be used in the fieldwork in Tanzania and Vietnam, for 
suggesting indicators, and for developing practical policy recommendations. These 
six key drivers are summarized in Table 1 (see Bergek et al. [2008] for details).
 These key drivers appear highly relevant also to developing countries but some 
elaborations may be needed. It has been argued, for example, that while formal 
institutions are important elements of innovation systems, knowledge and linkages 
between the actors that enable learning and capability development play a 
relatively important role in the innovation systems in the developing countries, 
especially as the institutional framework is not often as strong and well established 
as in developed countries (e.g. World Bank, 2010; Kraemer-Mbula and Wamae, 
2010a).  The shift towards participatory policies, where cooperation plays a key 
role, implies that donor countries (in this case Finland) can play a more significant 
role in e.g. mobilizing resources and contributing to capacity-building compared 
with STI policies in highly developed countries. Further, the nature of 
entrepreneurial experimentation and business models can be quite different in a 
developing country, for example due to the role of the informal economy and 
micro-enterprises, weaker rule of law, and by the observation that property, 
collateral and financing arrangements do not operate in the same way there (see 
e.g. Szogs, 2010).
 The following figure illustrates the placement of sectoral innovation systems to 
the framework of national and regional innovation systems. The SIS approach can 
be elaborated in different directions without significant loss of its main thrust. It is 
a broad-based theoretical framework which draws on numerous streams of 
literature within management, economic and organizational sciences. A particularly 
relevant and very complementary – although less well-established – approach is 
that of innovation eco-systems, which can be understood as an extension of SIS 
whereby more attention is given to interrelationships between local and global 
contexts that influence the activities of companies in particular (Koria et al., 2010). 
It is useful to relate the key drivers of the STIs to the conventional development 
support. Recently, development aid has been directed towards capacity 
development of the organizations and actors that receive aid, with the 
understanding that they would be able to direct their affairs better with the new 
competence and skills that have been acquired. The SIS lens to STI policy is 
consistent with local capability building, as it offers a perspective to understand 
the conditions necessary for the emergence of SIS, and thus can contribute to 
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poverty reduction and sustainable developments but the causalities also need 
further clarification. While this still holds, and is valid as a part of the equation, it 
does not address the removal of constraints that inhibit the use of said capabilities, 
or in this case, understanding the drivers for emergence of SIS does not 
necessarily suggest a clear action plan to aid this emergence or lead to a policy 
mix that does.
 Considering the state of the art in development cooperation, develop aid has 
also addressed legitimation processes through institutional development and 
support to local administrative structures, especially in the social sector, but also 
within the context of rule-of-law and human rights. Resource mobilization has been 
partly addressed through capacity development, and through extending financial 
aid tied to the development of robust governance systems. One could also 
stipulate that support to good governance would imply the development of robust 
mechanisms of planning and prioritization.
 What is also clear is that traditionally development aid emanating from Finland 
and many other industrialized countries has not fully addressed the needs of 
entrepreneurial experimentation or market formulation. Support to the private 
sector has been seen to be problematic, leading to market distortions, nepotism 

LOCAL 
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Figure 1. Overview of the research setting
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and potential graft. The support to business enterprise and thus local innovation 
has anly recently come up the agenda of donors’ activities. The realization that 
business enterprise creates innovation and thus new wealth is a fundamental 
change in the policy environment of development cooperation. This allows a move 
away from policies directed at redistribution.
 Thus two main drivers out of the six have not been widely addressed in 
development cooperation to date. This implies that the key developmental 
indicators of coherence, complementarity and effectiveness would have to be 
revised to include elements that take into account innovation in business 
enterprise.

2.2 Performance of sectoral innovation systems

In the measurement of NIS or SIS we have a distinct challenge of finding the right 
level of analysis. If we look at innovation systems from the ‘systemic’ perspective, 
measurement of a system includes measurement of inputs, processes, outputs as 
well as impacts. If we extend this idea to SIS, we can construct a framework of 
indicators following the input-process-output-impact schema (Figure below). The 
simplified view proposes that an innovation system includes a process of Research 
and Development undertaken by the higher education sector and research 
institutes, which trickles down to industrial research and technology development, 
and toward new product and service development. The outputs in this view are 
products and services, but also IPRs, such as patents, inventions, technologies 
etc. These outputs have an impact through markets where they create income for 
the company, boost Gross Domestic Production (GDP), taxes and thus create 
welfare directly to the constituents of the sector and organizations within and 
indirectly through taxes and other welfare distribution mechanisms, should they 
exist.
 The shift towards a more cooperative mode of development policy has also 
implied that greater emphasis is being given to indigenous capability-building in 
recipient countries, whereby issues related to science, technology and innovation 
(STI) have become more prominent. There is a wealth of experience and evidence 
from highly developed countries that point to the critical role that STI can play for 
socio-economic renewal, development and growth (see e.g. Lipsey et al., 2005). 
The idea of organic/indigenous capability building is supported by both NIS 
research (e.g. Carlsson 2006) as well as modern economics and theory of the firm 
(e.g. Nelson and Winter, 1982; Kortelainen, 2011). Geels (2004) has discussed the 
question how a sectoral innovation system does emerge, and proposes that the 
same way as a technology is developed gradually, also the market evolves 
gradually, becoming more receptive to new technologies and ideas through a 
process of learning and integration of new ideas. The theory of the firm proposes 
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Figure 2. Simplified input and output schema of an innovation system

•	 labor
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that while knowledge can be bought/transferred to some extent, an industrial 
organization cannot develop innovation capability just by buying knowledge, but 
through a path of cumulative learning (e.g. Dierickx and Cool, 1989; Helfat and 
Peteraf 2003). Furthermore, the ability to rapidly reconfigure assets, processes 
and human resources due to a changing environment needs to be embedded in 
the management capabilities of the firm.
 The role of national innovation system within this view is to offer stable 
framework conditions and incentives to invest into capability building, enabling 
steady development of capabilities. However, national innovation systems are not 
completely impassive, but the speed of change is different between national, 
regional and sectoral systems. Generally national systems move the slowest as 
national cultural attitudes as well as institutes and legislation tend to develop 
steadily and relatively slowly, whereas industrial clusters emerge and develop with 

National Framework 
Conditions
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a faster pace. Within the business network ecosystems that exist inside industrial 
clusters the change can be quite rapid, responding to environmental pressures. 
There is a co-evolutionary relationship between the levels, as the local changes 
and actors give feedback to national level and on the other hand national 
framework conditions steer the path of development on the grass roots level. 

Figure 3. An innovation measurement framework (adapted from OECD, 2005, p. 34)

Infrastructure and institutional 
framework

Market demand

Education and public research system

Sector (Other firms)

Industrial Firm

Product 
Innovations

Marketing
Innovations

Organizational
Innovations

Process
Innovations

Innovation policies

Following the discussion presented above, the main focus in measuring sectoral 
innovation systems with a view to development policy should be related to the 
drivers that contribute to emergence and working of these systems.
 The OECD (2005) Oslo Manual Illustrates the relationships within an innovation 
system (Figure 3), where the national institutions set a framework for a sector 
comprised of individual organizations. In the context of this study the focus will be 
on the sectors, and the particularly the organizations that make up the sectors, 
while not forgetting the boundary conditions set by the markets and the institutional 
and policy context. Returning to the drivers of sectoral innovation systems (Table 1) 
resource mobilization is a factor of the framework conditions, including availability 
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of education and educated personnel. The same applies to entrepreneurial 
experimentation, which includes availability of education and other support for 
entrepreneurship. Legitimation and market formation are a function of the interplay 
between framework conditions, including national culture and susceptibility to new 
innovations, and deliberate action from the industry to address local problems and 
market the solutions. The remaining drivers, prioritization mechanisms and 
capacity development are more endogenous to the industry, although national 
research institutions may have a large role on development and diffusion of 
capacity at least initially. Thus the behavior of the innovation system can be also 
seen as a result of interplay between the national framework conditions and 
actions within the industry, which both shape each other incrementally.
 Relating the drivers of sectoral innovation systems (Table 1) to this innovation 
system schema, resource mobilization is a factor of the framework conditions, 
including availability of education and educated personnel. The same applies to 
entrepreneurial experimentation, which includes availability of education and other 
support for entrepreneurship. Legitimation and market formation are functions of 
the interplay between framework conditions, including national culture and 
susceptibility to new innovations, and deliberate action from the industry to 
address local problems and market the solutions. The remaining drivers, 
prioritization mechanisms and capacity development are more endogenous to the 
industry, although national research institutions may have a large role on 
development and diffusion of capacity at least initially. Thus the behavior of the 
innovation system can be also seen as a result of interplay between the national 
framework conditions and actions within the ecosystems in industry, which both 
shape each other incrementally.
 While the role of the framework conditions and historical national developments 
have a large impact (e.g. Kraemer-Mbula and Wamae, 2010a.), the drivers for 
sectoral innovation systems are closely associated with the innovative capability of 
industrial firms. Following the Resource-Based View of the firm (RBV) (Barney, 
1991; Peteraf, 1993; Kortelainen, 2011), the competitive advantage of a firm 
follows from its ability to acquire resources and activate them in unique 
combinations. In effect, Kortelainen (2011) proposes that the competitive 
advantage of an organization is directly associated with the relative amount of 
resources the organization has in its disposal in compared to its direct competitors, 
and also indirectly in its capability to acquire and activate resources to its use, or 
in other words to respectively explore for new knowledge and to exploit it (March, 
1991). Formation of competitive advantage through accumulation of resource can 
be regionally reinforced by spill-overs of tacit knowledge from close competitors/
co-opetitors, which is facilitated by proximity, shared regional culture and attitudes, 
shared partners and suppliers and other informal and formal linkages (e.g. 
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Doloreux and Parto, 2005; Geels, 2004). Thus sectoral innovation systems can act 
as incubators of strong performers.
 Following this discussion, Appendix 1 contains an overview to the background 
research on innovation indicators conducted for this study. This research gives 
grounds to answering the fourth research question of the study.
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3.0 Methodology of the study
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The study has a focus on examining the industry sectors and the drivers that 
underpin the development of the systems of innovation in sectoral context; this is 
done in order to come to an understanding of the overall ability of a society to 
structure, administer and benefit from innovation. It is understood that innovation is 
driven by the private enterprise, and enabled by the public sector and higher 
education as the knowledge creators and providers.
 In the context of the study the key drivers that have been identified serve as a 
proxy innovation in the business enterprise environments. In order to build on 
existing research, a set of existing and validated drivers have been chose from 
existing research (Bergek et al., 2008). The key idea of the focus on these front-
end drivers is derived from the observation that they act as enablers of innovation. 
As it is understood that the public sector (and thus related ODA) is major enabler 
of business enterprise innovation, the Finnish development policy relevance is 
directly linked to the ability the support the emergence, development, and 
solidification of the pre-conditions that must exist for innovation to happen in the 
environment of cooperation.

3.1 Research strategy

The study adopts the research philosophy of appreciative inquiry to tease out the 
positive potentialities that exist in the observed contexts, instead of focusing on 
problem-seeking strategies. Data has been collected through qualitative methods 
(secondary sources such as reports, primary sources through focus group 
interviews and observation) as well as quantitative (mainly secondary sources 
such as statistics) and. The case study approach is used to structure the research; 
to describe, explain and explore the sectoral innovation systems in ICT and energy 
technologies.
 The case studies form the background for the cross-case study that joins the 
drivers with the findings from the fieldwork. A major challenge of the proposed 
fieldwork has been its short timeframe. The processes of data gathering, rapid 
analysis and preliminary reporting needed to happen simultaneously and in short 
iterative cycles. The properties of the methods, including the case study approach, 
appreciative inquiry, and the use of focus groups, and how they support answering 
the research question are discussed below.

3.1.1 The overall approach: Appreciative inquiry

Appreciative Inquiry (AI) concentrates on finding positive aspects and best 
practices in its target field that enable further development. Owing to the overall 
goal of examining opportunities improving the regional structures for boosting 
innovation, appreciative inquiry is a relevant method employed in the ESIS project. 
AI was developed by Cooperrider and Srivastva in the 1980s, (Cooperrider and 
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Srivastva, 1987) as a response to the limitations of the traditional action research 
(Cooperrider et al, 1995). Modern organizations and communities are social 
constructions. In problem solving-orientation there is the assumption that 
something is broken and needs to be fixed; the purpose of problem solving is to 
stabilize, integrate and reach a status quo. AI is a theory of organizing and method 
for changing social systems. AI begins with a search for the best of “what is”, or in 
the case of innovation studies, “what could be”, rather than looking for exactly 
what is wrong or what needs to be “fixed” (Norum 2008, p. 1). Norum continues, 
based on open inconclusive question, AI provides a process and a framework for 
developing ideally working social systems employing the power of positive 
conversation.
 In the context of this study the AI approach is visible in the field methods, 
where the interview themes and observation notes are biased positively toward 
finding opportunities, rather than identifying problems. The AI approach is most 
evident in the questions posed to the interviewees and data, e.g. when interviewing 
focus groups with a role in developing a system for supporting endogenous 
innovation creation in the national structures, one would ask questions about 
positive existing practices and systems, what inspires them, and furthermore, how 
they see the optimistic future and what it would require to reach such situation. In 
group interviews, the positive approach can trigger positively biased conversations 
– despite the tight schedule, it is possible to find strong points of the subject 
countries’ current systems, and in this way, help the founding of conclusions and 
future suggestions on enhancing existing practices.

3.1.2 The research strategy: case study approach

In this paper a case study is defined as a research strategy that focuses on 
understanding the dynamics of a specific time and place present within single 
settings (Eisenhardt, 1989; Yin, 2003). The study involves multiple cases, and on 
numerous levels of analysis (Yin 2003). It is a justifiable research method in real-
life settings, when the context and the phenomena are not clearly distinct (Perry 
2004, Yin 2003). It is also seen as appropriate when the situation is complex and 
involves multiple people and their organizations (Yin, 2003).
 The strength of case study research is its possibility to generate new theories 
based on multiple sources of data. The theory resulting from a case study is also 
likely to be empirically valid, when the evidence and theory are consistent with 
empirical observations (Eisenhardt 1989).
 Case study research has two stages of data collection and analysis. First the 
theoretical framework is conducted from literature to identify the core issues. The 
first stage is either confirmed or disconfirmed by the second stage. This second 
stage hence involves analytical generalization of the findings; this is done in the 
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cross-case comparisons that join the data from the two countries and across the 
two sectors. Although case study findings cannot be generalized in statistical 
terms they can be discussed in wider polico-economic context and thus can 
provide analytical explanatory power (Yin, 2003). The cross-case approach, joining 
the ICT and Energy sectors in Tanzania and Vietnam, allows the findings of this 
study to be utilized in developing new innovation driven instruments to Finnish 
development cooperation.
 The evaluation of case study is done based on whether the concepts, 
frameworks etc. emerged from the study constitute a “good theory”: if they are 
testable, logically coherent and so on. Moreover the quality of any social research 
can be evaluated based on construct validity, internal validity, external validity, and 
reliability (Yin 2003). However, the final toll to evaluation is whether or not new 
insights are born out of the research (Eisenhardt 1989).

3.2 Field methods and data collection

While the overall research strategy and approach has been based on the multiple 
case study method, which is a straightforward and tested strategy for achieving a 
deep understanding of the subject, the collection of data has posed a significant 
challenge in the contexts of the case countries. The fieldwork adopted, a three-
step approach to data collection. Firstly, focus groups were set up, to discuss an 
agenda of key issues related to the study (with separate groups for civil service, 
university, industry, donors), to portray different views of stakeholders. Secondly, a 
process of observation and interview visits was set up, intent on capturing interview 
data, visual cues, sensing weak signals and observing visible trends. Thirdly, the 
tentative findings from these activities were validated through a peer process 
workshop at the end of the field study period.
 Overall, the fieldwork was arranged in a one-week module for each case 
country, including the data collection, preliminary analysis and policy workshop. 
The module included a debriefing with local experts and Finnish consulate on-site. 
Two teams were made up in each case country: Team A, focusing on managing 
and executing the focus group work, and Team B, that had a focus on capturing 
data through interviews, observation and participatory methods of engagement. 
The focus group team had a senior expert versed in the focus group method, and 
the policy workshop was facilitated by a senior expert.
 A key element of the case study fieldwork was to employ multidisciplinary 
teams to undertake the focus group consultations in Tanzania and Vietnam. The 
approach was to engage four masters´ students at Aalto University, teaming them 
up with corresponding students from the Hanoi University of Technology in 
Vietnam and the University of Dar es Salaam in Tanzania through the collaboration 
with the local experts. Multidisciplinary teams are well placed to undertake this 
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work and the added-value is that students are able to participate in joint initiatives 
that also create value for their careers. Further, there will be collateral mutual 
learning effect as students in the target countries (Hanoi University of Technology 
in Vietnam and the University of Dar es Salaam in Tanzania) also will benefit from 
the interactions.
Prior to the fieldtrips the Finnish experts familiarized the Finnish students with the 
background, objectives and research questions of the project through mini-
seminars in Finland. An important aspect was to develop a mutual understanding 
of the theoretical framework that will be used to structure the interviews in Tanzania 
and Vietnam.
 The local experts helped in coordinating the fieldtrips to their respective 
countries, pairing the Aalto students up with their local peers, suggesting key 
actors and stakeholders to be included in the focus groups and helping the 
students to identify interview and observation settings. The local experts organized 
the end of the week policy workshop in their respective countries for further 
orientation.

Table 2. Illustrative generic outline of the fieldwork module

Monday Tuesday Wednesday Thursday Friday

Team A 
mobilization 
Focus Group

Focus group
- civil service

Focus group
- civil service

Rapid data 
analysis
- joining  
  observation  
  and focus  
  group data
- establishing  
  preliminary  
  findings

Interactive 
policy 
workshop
- with key  
  stakeholders
- peer review  
  of preliminary  
  findings
- learning   
  café approach

Focus group
- university

Focus group
- university

Team B 
mobilization

Observation
- commercial  
  settings
- educational  
  settings
- streets,  
  public places

Observation
- office  
  settings
- residential  
  settings
- entertainment  
  venues

3.2.1 Focus group interviews

A main instrument for data collection was focus group interviews. The focus group 
approach is a method of interviewing a group of people about their perceptions, 
opinions, beliefs and attitudes towards an issue, a product, a service, or similar.
In order to reduce observer dependency, in addition to the senior researcher, two 
junior observers (one local and one external) were used to enhance the validity of 
the findings. The multiple observers allowed for the senior researchers to engage 
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in conversation build-up and the group dynamics make rich notes essential for 
later analysis. The sessions were recorded to enable later revision (Kitzinger, 
1995; Mack et al., 2005).
 In the execution of the case study, students in technology, business and design 
at Aalto University collaborated with their peers in Tanzania and Vietnam for 
achieving high quality in-depth case study data, working together with the senior 
researchers. The research team was divided into sub-teams, one for ICT and one 
for Energy. Each sub-team to interview was composed of a Master’s level student 
from Aalto University, paired up with a student from the local university. The teams 
were supervised and briefed by a senior researcher on the assignment and 
participated in a background survey of the local industry previous to the field 
study period.
 The sessions were built around four key focus groups:

1)  Civil service representatives from government regulators, key stakeholder  
 line ministries, institutions.
2) University representatives, researchers, teachers/professors,  
 educationalists
3) Industry and business enterprise representatives from manufacturing,  
 services, business development organizations, business associations
4)  Donor and NGO representatives from relevant areas

In the course of the research, four separate focus group sessions where held, 
where three sessions were fully successful, in Tanzania (with 15 participants not 
including research staff), and in Vietnam, a total of four focus group interview 
sessions were held (with altogether 30 participants). Altogether 122 experts (TZ 
37 + VT 85) were consulted in both case countries in altogether 9 sessions 
including the successful interview sessions and policy workshops. In Tanzania the 
least successful session was the donor interview, and the gap is addressed by site 
visits and literature in the later stages of research.
 The screening the set-up of participants and providing a suitable surroundings 
were done by the local research partner, paving the way for a level chance for 
conversation and maximum insights from individuals. This was also the reason for 
the limited number of topics and questions. The interviews are held in settings that 
promoted informality. The interviews used non-verbal cues both when facilitating 
and observing the participants. No props or aides were used in the sessions (such 
as game-like tasks, supporting tools such as prototypes, flipcharts, images or 
opinion cards) as they were felt to be heavily laden in cultural terms (Brand, 2006; 
Hyysalo, 2005; Itälä, 2011).
 The teams focused on the innovation systems drivers as the semi-structured 
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interview frame. The six themes are directly linked to the drivers discussed above. 
Due to the very nature of the focus group approach, these themes were not 
formulated into clear questions, but maintained as the “thin red line” by the 
researchers. The topics in the groups were fluid and the key task of the senior 
researcher was to cover the areas in the interview frame as well as possible. The 
questions to be presented to the interviewees include:

1) Please give us your views of the key issues, bottlenecks, 
opportunities that exist in the area of resource mobilization (human 
resources, finance, skills & training, other) in the ICT/Energy technology 
sector?
2) In the ICT/Energy technologies, how and why do you feel people 
and organisation are able to set priorities in technology choices, 
markets and business models?
3) Could you give us your view of the opportunities that exist to develop 
both the breadth and depth of the knowledge base in ICT/Energy 
technologies?
4) Do you think that there exists an institutional infrastructure that is 
favourable for entrepreneurial activity, firm establishment and growth? 
How could it be developed further?
5) How well do you think firms and individuals can identify their 
customers, markets, export possibilities and new business models?
6) What do you feel is the level of social acceptance of technology and 
its applications in the society, and what possibilities exist to influence 
this?

As a method of research, focus groups have typically invited participants talking 
about a given topic for a session lasting one to two hours. Questions tend to be 
open-ended. One researcher acts as facilitator, introducing, presenting the 
questions and coaxing the discussions on when needed. Preferably other members 
of the research team unobtrusively observe, take notes and record the session at 
the same time. (e.g. Mack et al., 2005). In the case of Tanzania and Vietnam, the 
number of participants ranged from 3-6, and a set of semi-structured questions 
(see below). The sessions lasted an hour and half to two hours, and were facilitated 
by a senior researcher, with both a local and external junior researcher acting as a 
note taker.
 Focus groups have been mostly promoted as a quick and cost-efficient way to 
acquire insight into how a certain group thinks about a matter (e.g. Kumar, 1987). 
This has mostly held true also in the case of both Tanzania and Vietnam, even 
though the participants have not necessarily had previous experience in the these 
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types of interviews. The minor challenge was to “break the ice” in the meetings, 
and this was found to require about twenty minutes in the beginning of the session.
 The study recognized both the richness of the acquired qualitative data as well 
as some possible pitfalls in delivery or analysis. In the interviews, there were 
occasions where self-censorship was thought to have happened due to cultural, 
socio-economical, social or other reasons. On other occasions, it was recognized 
that the discussion remained on a shallow level (as stipulated by Hyysalo, 2005), 
either due to a low number of participants, or through the fact that joint sessions 
were held with both ICT and Energy-technology oriented parties being present (i.e. 
the original idea of sector specific focus groups did not come about).
 For future research activities using focus groups, the local screening activities 
need to consider a wider base of candidates. The lack of familiarity with the focus 
group method may have been one reason behind the the very tardy invitation 
process in the case of Tanzania, which may have had a negative impact on the 
spread of the professional backgrounds of the interviews. This also appears to 
have been a cultural issue, as in Vietnam the arrangements were technically 
superior to those in Tanzania. 

3.2.2 Observation and fact finding

The method called participant observation complemented the focus group work 
through visual cues, sensing weak signals and observing visible trends, in addition 
to visits and interviews with a range of firms, public sector organisations, 
knowledge providers and like.
 Contrary to expectation, the many visits ended up being a major source of 
data for the researchers. Altogether 8 visits (Tanzania [TZ] 7, Vietnam [VN] 1) were 
done to public sector and public-private-partnership organisations, 8 (TZ 5, VN 3) 
to business organisations, and 5 (TZ 2, VN 3) to universities and other research 
organisations. Each visit was documented by the pair of researchers, and these 
notes have been used as the basis of the cross-case analysis charts. The full list 
of individuals and organisation visited is at the forefront of the report.
 The observational methods were used as a direct way of obtaining data of 
what people actually do, not about what people say they do or intend to do. These 
are important to validate the findings that are made through the focus group work. 
Especially the visual data (e.g. pictures, photographs, commercial material, 
signage) from stores, offices, and residences has added value to the overall 
research. It is based on the aim of gaining familiarity with a subject, through 
observation. In the case of this study the method is used to capture multiple forms 
of data (especially visual data) through close contact, being moderated by local 
participants in the teams (the local students and expert).
 Participant observation was used in many ways during the research, as an 
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exploratory technique to find out what to research, and to support quick 
background research. This method also allowed the researchers to situate 
themselves in the field and gain first hand experience, which was used afterwards 
as the basis of reflection. This was a supplementary technique in a multi-method 
approach to the field research (Gillham, 2010).
 Both in the observation process and visits (these in practice happened often 
concurrently), the process in the field involved local people, businesses and 
organizations, in addition to the internal and external, social and virtual 
environments. The local student group provided valuable information and 
observations in the process. They also had a critical role of “showing the ropes” of 
the local interaction to the external student members. These activities involved 
watching what people do, listening what they say and asking clarifying questions 
when needed. Openness is important when doing participant observation, trust 
building helps the research go into more detail and it brings people closer together 
(Gillham, 2010).
 The observations and visits were documented, both in writing and through 
pictures and video material, allowing a synthesis of the setting, the people, 
activities, events, apparent feelings and the general picture. The focus was on the 
elements that are related to the aims of the research, thus the guiding questions 
presented below. Due to time pressure and difficult logistics (especially in Dar es 
Salaam) the research did not involve other active methods of collection information, 
such as mystery shopping, where services and products are tested anonymously 
and through a random venue selection, except when directly induced by a need 
(e.g. obtaining local SIM cards for mobile phones allowed the researchers to 
document the processes involved).
 In future research, more ample time for transit between meetings and visit sites 
should be scheduled. This was a significant issue especially in Dar es Salaam, as 
time spent in traffic reduced research time and played havoc with scheduling, 
despite extensive local knowledge obtained from the local counterparts.

3.2.3 Interactive policy workshops

The case study fieldwork generated findings linked to each and every driver and 
activity. To ensure that the fieldwork is of high quality and policy relevance two 
interactive policy workshops were organized during the field weeks, in Dar es 
Salaam and Hanoi respectively, in order to validate the rapid analysis findings, and 
to complement the fact finding by additional views. These workshops triangulated 
and validated the findings of the research undertaken through the focus groups 
and the observation work. The workshop was seen to enhance the reliability of the 
study through a peer review of the preliminary findings at the field level. The 
discussion was organized and structured around the six key drivers and the 
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findings.
The workshops invited key actors and stakeholders, as well as policy makers, of 
relevance to the case study technology areas (ICT and energy technologies) and 
specific application sectors. The Finnish experts participated in these workshops 
as moderators together with the local experts, who will also helped in organizing 
the workshops.

3.3 Data analysis

The desk research, case study fieldwork, and workshops generated large amounts 
of data, which has been analyzed to date in a preliminary fashion. The analysis 
has been done by the senior experts together with a series of follow-up/debriefing 
mini-seminars with the IDBM students relating to the fieldwork. The analysis 
process is built around a series of steps that progressively factor the case based 
learning into practical policy implications.

3.3.1 Case-by-case analysis

The initial step in the overall analysis process is to validate the drivers in the case 
study context. The fundaments for this analysis are mostly developed within the 
case studies. Overall, the objective of this analysis is to validate the drivers in the 
innovation system context of the case countries. Each one of the drivers is 
discussed separately. The analysis of the data focused around six themes in terms 
of evidence; each one of the themes is linked to one of the original drivers (Table 
below).

Drivers Description Operationalization

1. Resource 
mobilization

Mobilization of STI-relevant 
human, financial capital 
and other resources, 
including the availability of 
relevant skills and training

Evidence of skill and 
training promotion and the 
availability  
of jobs and finance in the 
ICT/Energy technology 
sectors

2. Prioritization 
mechanisms

Incentives of stakeholders 
to set priorities; 
capabilities to prioritize 
across competing 
technologies, applications, 
markets etc. within  
a sectoral innovation 
system

Evidence of the presence 
of competing technology 
choices, markets, business 
models in the ICT/Energy 
technology sectors? 
Evidence on lead positions, 
emerging ones, creative 
destruction

Table 3. Key drivers for the emergence of sectoral innovation systems
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Drivers Description Operationalization

3. Capacity 
development  
and diffusion

Opportunities to develop 
and expand both the 
breadth and depth of the 
knowledge base of 
relevance to technology 
and application sectors

Evidence that is indicative 
of the breadth and depth of 
the current/potential/
emerging knowledge base 
in ICT/Energy technologies

4. Entrepreneurial 
experimentation

Availability and 
development of  
a institutional 
infrastructure favorable for 
entrepreneurial activity,  
firm establishment and 
growth

Evidence of an institutional 
infrastructure that is 
favourable  
for entrepreneurial activity,  
firm establishment and 
growth? Evidence of 
emerging developments

5. Market 
formation

Development of market 
places, identification of 
customers and users, 
emergence of viable 
business models, 
possibilities for exports

Evidence on how well firms 
and individuals are able to 
identify  
their customers, markets, 
export possibilities and 
create/maintain new 
business models

6. Legitimation 
and governance

Level of social acceptance 
of technology and 
applications including 
mechanisms for 
influencing this, 
compliance with relevant 
institutions

Evidence on the level of 
social acceptance of 
technology and its 
applications in the society,  
and what possibilities exist 
to influence this

3.3.2 Cross-case analysis

In the first part of the Discussion section, the case specific findings are merged in 
order to obtain a wider understanding. A framework has been developed to 
examine the evidence from an innovation ecosystem thinking perspective, where 
the conventional model of an innovation system (built on the triple helix of the 
public sector, businesses and universities) has been enlarged to also include a 
user component.
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The cross-case analysis attempts to respond the Research Question number 1 of 
the study:

“RQ 1: Which are key drivers for the emergence of STI-based 
innovation systems at sectoral level in developing countries?”

This is addressed through an evidence framework below. This enhanced model 
has the advantage to joining top- down and bottom-up perspectives. The elements 
of the framework have been named as: i) the User View, which is concerned with 
the evidence of participation of individuals, sole traders and like; ii) the Firm View, 
which involves large corporation and SOEs in the top of the quadrant and small 
and medium-sized enterprises (SMEs) and micro-enterprises as one goes down; 
iii) the Public Support perspective, which embeds the idea that the key task of the 
pubic sector is to support the emergence, development and stability of the whole 
ecosystem while engaging with all actors concurrently; and finally iv) the Know-
How perspective, which incorporates education, research and knowledge creation 
in general.

Figure 5. A framework for interpreting evidence

Figure 4. Relationships between traditional innvation systems and ecosystem perspectives
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 Through this analysis framework we are able to validate the drivers, and 
respond to the initial research question. The evidence framework is a development 
of the basic innovation system idea, with the addition of the user/individual 
perspective). The user perspective is central to the transformation of the innovation 
system thinking into ecosystem thinking, where multiple actors operate in a 
constant fluid state of change. The central argument is that an ecosystem is 
complex and little direct control exists; this is why it must be enhanced through 
public sector initiatives, through setting a common ground (or standard, platform) 
for users, firms, and knowledge providers to act in multiple ways with each other. 
This action must be based on a win-win ideology if the ecosystem is to be 
sustainable. The actors in an ecosystem depend on each other and while there is 
constant flux into the system (and also retreat), the system is susceptible to 
damage through major shocks to the operational environment. Protecting the 
ecosystem (not meaning economic protectionism) is a key task for the public 
sector (den Ouden, 2012).
 Users, sole traders, the informal sector, micro-enterprises and like form the 
undergrowth of an ecosystem. In case countries like Tanzania and Vietnam, many 
of these actors operate informally, have little legal and socio-economic protection, 
and operate outside of the security systems iof the more formal participants of the 
economy. Their role in the ecosystem is vital, though, and one of the key tasks on 
the public sector is to arguably to provide ways and means in which these parties 
can be attracted and incorporated into the formal economy, becoming transparent 
contributors to society in the process. This does not imply that the informal sector 
does not contribute currently (its makes a major contribution), but the higher 
transaction costs due insecurity, lack of finance and stability, tenure and ownership 
rights and like make it very difficult for that part of the economy to contribute to 
national growth.

3.3.3 Opportunity identification

In the subsequent section we shift the perspective from the validation of the drivers 
to examining the opportunities for the development of the innovation ecosystems 
in the two examined countries. In analyzing opportunities, the six drivers have 
been factored into the following three opportunity areas: i) capital formation; ii) 
enhanced entrepreneurism; and iii) good governance. These areas are again 
examined through the quadruple lenses of the analysis framework.
An analysis through the opportunity framework allows us to examine the second 
and third research questions:

“RQ 2. Which are the possibilities and bottlenecks for Finnish development 
cooperation to support these key drivers currently and in the future?”   
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and

“RQ 3.Which are the main policy issues and challenges in strengthening 
the STI element of development policy?”

From this opportunity seeking analysis we are able to derive a series of practical 
observations as to the possibilities and bottlenecks that exist in the current Finnish 
development practice. This implies in turn policy implications in terms of the 
strengthening the STI element of development policy.

The finalized analysis will feed the drafting of the final report and the Policy Brief, 
but it will also constitute a basis for suggesting a framework for indicators to 
measure key drivers for the emergence of sectoral innovation systems. The SIS-
approach already provides elements for developing such a framework in developed 
country contexts and these can be used for elaborations to developing country 
contexts as well (see especially Bergek et al, 2008). The framework for indicators 
will constitute an integrated part of the final report.

3.4 Limitations and assumptions

There are some key limitations in the study. Firstly, it is limited to the industry 
sectors and case countries only. This clearly sets some limitations to the 
applicability of the findings in other contexts. That being said, the framework 
construct itself is robust and STI-related issues tend to be similar across countries. 
The choice of the case study contexts reinforces the possibility to generalize the 
findings also, as we touch on cross-cutting topics.
 Secondly, the case studies and the cross-sectoral analysis are based on a 
limited number of focus groups and observations periods. This can have the 
adverse effect of a skew in findings due to choice of individuals for the focus 

Figure 6. A framework for identifying opportunities
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groups, the choice of place and time for observation and the composition of the 
participants of the workshop to be held at the end of the field study period.
 These limitations have been countered through a careful selection of the 
parties to be included in the focus groups, based on the best local knowledge 
from local experts. Both the Tanzanian and Vietnamese experts are senior scholars 
in their own right and validate the choice of the members of the focus groups 
though the extensive hands-on experience. They have been instrumental in picking 
and choosing the counterparts for the Finnish field teams.
 The structured approach to the focus groups (i.e. separate focus groups for 
civil service, university, industry and donor representatives) have enabled a 
triangulated and robust approach, where the key messages of the participants are 
not diluted due to cross-disciplinary noise and content cancellation caused by 
deference and/or political correctness. The use of focus groups and participatory 
observation enable the researcher to come into direct contact with the individuals 
from a wide range of organizations. This is seen to enhance the reliability and 
validity of the findings, while eliminating the problems related to missing data.
 The participatory observation and organizational visits have complemented the 
focus group work through interview information, visual cues, sensing weak signals 
and observing visible trends. These are important to validate the findings that are 
made through the focus group work. Especially the visual data (e.g. pictures, 
photographs, commercial material, signage) from stores, offices, and residences is 
seen to add value to the overall research.
 The research produced rich data in oral, written and visual forms. The analysis 
of such data has required cross-disciplinary skills from the research team. This 
has been managed on a two-tier approach. In the first instance, the teams 
collecting the data were multidisciplinary in nature, composed of master’s level 
students with varying backgrounds with complementary skill-sets. They have also 
been multicultural, as local students participated as members of the field teams. 
The teams were supervised by senior researchers, from both the target country 
and from Finland with expertise backgrounds that cover several disciplines. This 
created a robust framework for the analysis of the data and findings.

3.5 Research validity

Multiple researchers involved in the ESIS project have been seen to create two 
main advantages (Eisenhardt, 1989). In the first place, the creative potential of the 
study is larger as different actors bring their complimentary views and skills into 
the research. Second, the confidence on findings is enhanced as the combination 
of multiple observations increases the likelihood of novel insights.
 In the study there is overlapping of data analysis and data collection. This 
overlapping process is important as it gives the researches a jumping start in the 
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analysis of data, but furthermore as it gives the researchers a chance to validate 
the preliminary findings through the workshops (Eisenhardt, 1989).
 To validate our findings and analysis we hold several sessions with different 
representative groups such as policy makers, entrepreneurs or businesses, donors 
and university representatives. Triangulation of gathered data happens naturally 
within the participating groups as well as the representation of different fields. 
Some of the participants we might meet again for the workshop for discussing our 
initial findings. Having such a follow-up possibility gives a substantial value as it 
might facilitate more active participation as feeling for ownership for ideas is 
increased. We expect these successive interactions throughout our intensive field 
research to build up the expected thick, holistic and conceptual synthesis for case 
descriptions.
One of the main risks regarding any questions we might ask is that the perception 
and definition of innovation or entrepreneurship of the research team might differ 
substantially from the one of the informants. In the context of ESIS project this is 
addressed through the participation of senior local experts.
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4.0 Case studies  
in two developing countries
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4.1 Introduction

This section explores the background and the present state of the innovation 
systems where the field study is implemented, to enable interpreting the results 
from the fieldwork and understanding some of the phenomena found in the field.
The overall objective of the study has been to identify and analyze key drivers for 
the development of innovation systems at sectoral level with an eye to support 
evidence-based and STI-oriented Finnish development policy. To allow for a wider 
perspective in the analysis, we have expanded the conventional innovation system 
concept into an innovation eco-system perspective that also involves users, micro-
organizations and individuals. The elements of the innovation ecosystem involve 
the Public Support, Know-How, Firm and User perspectives (see the methodology 
section for more details). Furthermore, in the two case studies below, the focus is 
on how the national innovation eco-system and related policies support the ICT 
and energy technology sectors, sent through the lens of six key drivers of resource 
mobilization, prioritization mechanisms, capacity development and diffusion, 
entrepreneurial experimentation, market formation and legitimation and governance 
(please refer to section 2 for a more detailed discussion on the drivers).
 The overall findings from the case studies suggest that the drivers are valid in 
the case country contexts. However, they need to be understood somewhat 
differently in each case country context, due to the different stages of overall 
economic development. The emerging key issue in the analysis of the two case 
countries is the different phase of development that they are in. While Vietnam is 
well underway to becoming (at least partly) a knowledge economy with an 
identifiable innovation system, Tanzania is still at the stage where the key 
infrastructure for an innovation system is under construction. This makes the cross 
case comparisons complex, but at the same time, the observations and identified 
opportunities that emerge from the two cases would be, by definition, robust 
across different economic circumstances.
 To facilitate comparisons between the two case countries, we apply the World 
Bank Knowledge Assessment Methodology4 (KAM – while being aware that latest 
figures are from 2009, the index is still indicative of general trends) indexes that 
measure a country’s ability to generate, adopt and diffuse knowledge. KAM derives 
two principal indexes that are used here. The Knowledge Index (KI) is an indication 
of overall potential of knowledge development in a given country, based on 
education and human resources, the innovation system and information and 
communication technology (ICT). The Knowledge Economy Index (KEI) takes into 
account whether the environment is conducive for knowledge to be used effectively 

4  References to KAM, KI and KEI refer to the World Bank Knowledge Assessment  
 Methodology website, Available at: http://www.worldbank.org/kam
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for economic development. This aggregate index is calculated based on the 
average of the normalized performance scores of a country on economic 
incentives and institutional regime, education and human resources, the innovation 
system and ICT. There are a total of 109 structural and qualitative variables that 
are normalized to a joint scale for comparison purposes. As competition is global, 
the indexes of the cases countries are compared to all 146 database countries, 
and Finland is used as a control nation and a point of comparison.
 The analysis framework introduced in the methodology is applied in detail in 
the discussion section, across the two case countries. In this section the evidence 
from the two countries is merged, to allow a generic view on the drivers.

4.2 The definition of the case study focus

Information and communication technologies (ICT) are enabling technologies that 
underline the knowledge economy and information society developments e.g. 
through providing new opportunities for entrepreneurship, equal access to 
information and new services, political participation. They also play an important 
role in renewing traditional industries typical to developing countries. ICT can 
therefore play a significant role in eradicating poverty as one of the main goals of 
development policy, especially from the viewpoint of Finland as an ICT specialized 
country. In ICT both Vietnam and Tanzania have, to some degree, leapfrogged 
from old fixed backbone networks to advanced ones and the infrastructural 
preconditions for using ICT are rapidly improving (especially in Vietnam where an 
indigenous ICT industry is emerging). Nevertheless, future development may be 
hampered by insufficient financial and human resources, lacking prioritization 
across application fields and slow market formation in line with genuine local 
needs.
 Energy technologies span a broad range of fossil-based to renewable ones, 
where renewable energy technologies (e.g. bio, solar, wind, ocean, hydro, 
geothermal) are currently very high on the policy agenda of most countries due to 
climate change and the emphasis on green growth. Renewable energy technologies 
are particularly important in developing countries where fossil-based energy is 
abundant, often constrains indigenous economic development, and also works 
against the attainment of ecologically sustainable development and production. In 
the case of energy technology, a primary challenge is the extensive use of expensive 
fossil-fuel and inefficient biomass energy conversion while the demand for electricity 
is rising rapidly. New renewable energy technologies are expensive but there is 
significant scope for STI-based innovation also in developing countries. For example, 
nanotechnology is contributing to the development of extremely cost-efficient and 
portable photovoltaic cells, biofuels and other types of distributed energy systems.
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5.0 Case A: Vietnam
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5.1 Introduction

During the recent years, the Government of Vietnam have moved to implement the 
structural reforms needed to modernize the economy and to produce more 
competitive export-driven industries.
 That being said, the economy is still dominated by state-owned enterprises 
(SOEs), which remain a major contributor to GDP. For instance, SOEs contribute 
up to 40% of the economic output according to some estimates (in 2005)6. 
However recent figures indicate that direct output of SOEs is only 18.3% as of 
20097. During the last decade Vietnam has put an enormous effort to accelerate 
the transition from the industrial-based society towards a knowledge-based one. 
Innovation has been named as one of the key policy areas by the Government 
(Tran, 2007).
 Vietnam joined the WTO in January 2007. The share of agriculture in economic 
output has decreased from about 25% in 2000 to about 20% in 2011, with 
industry’s share increased from 36% to 41.4% in the same period. Services 
account for 38.6 % of GDP. The current GDP growth rate 5.8% (2011 est.), and 
GDP/Capita (PPP) is USD 3.200 (2011), placing Vietnam on 164th place globally.
 Chosen policy priorities seem to carry out good results. According to the 
General Statistics Office of Vietnam (GSO), the economic growth has been 7.5% 
on average since 1990 and reached 7% in the period 2000-2008. That being said, 
the growth-oriented economic policies have partly resulted in a 23% inflation rate 
in 2011. The global recession has hurt Vietnam’s export-oriented economy, with 
GDP in 2009 -10 growing less per annum than achieved during the last decade. 
Through 2010, exports increased (year-on-year) by more than 25%, but trade 
deficit remained high. Vietnam shifted its focus to stabilizing its economy and 
tightened fiscal and monetary policies in 2011. Since 2008, the Vietnamese dong 
has devalued by 20%. Vietnam’s economy faces challenges from falling foreign 
exchange reserves, an undercapitalized banking sector, and high borrowing costs. 
It is expected that in 2012 Vietnam will present a broad economic reform program.
 Poverty was reduced from 70% in the early of the 1990s to 37% in 1998 and 
poverty alleviation targets were completed 10 years earlier than the Millennium 
Development Goals promoted by the United Nations by 2005. Presently the 2010 

5  Statistics in the case have been compiled from data collected during the field study, 
 General Statistics Office of Vietnam, MOST, and from The World Factbook, puhlished  
 by the United States Central Intelligence Agency,  
 Available: https://www.cia.gov/library/publications/the-world-factbook/
6 Reflecting Vietnam’s hybrid economy, industry ownership was mixed, as indicated by  
 percentage of output, as follows: state-owned, 40 % and declining; privately owned, 25 %, 
 but employing four times as many workers as the state-owned sector; and foreign-owned,  
 35 %. Source: Library of congress, Country Profile Vietnam, 2005.
7 GSO of Vietnam, Gross output of industry at present prices by ownership:  
 http://www.gso.gov.vn/default_en.aspx?tabid=470&idmid=3&ItemID=11966

5
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estimate of number of people below poverty line is 10.6% Among the factors 
leading to these achievements, FDI flows are believed to play a very important 
role, which, in 2008, account for 31% of total investment capital in Vietnam. In 
2011, foreign donors continued to pledge nearly USD 8 billion in new development 
assistance. That being said, a serious challenge is to create jobs for a labour 
force that is growing by more than one million people every year.
 Although still being at low technological innovation level, the recent 
improvement of innovation capacity in Vietnam has helped this country to be quite 
competitive internationally in various export products. In 2005, total export of the 
countries recorded at USD 32.2 billion, accounted for more than 60% of GDP. The 
share of manufactured products in total export experienced a growing trend, which 
revealed at 44% in 2000 and 52.3% in 2005 (GSO, 2006). Thanks to the FDI 
sector, which acquires a high technological level and management skill, Vietnam 
was able to export more and more high-tech products such as electronics, 
computers and their parts, and software. Export of these kinds doubled from USD 
788 million in 2000 to more than USD 1450 million in 2005, accounting for 10.4% 
of total manufacture exports.
 The 2012 (est.) population of Vietnam is 91,5 m inhabitants, out of which 25.2% 
are below14 years, 69.3% between 15 to 64 years, and 5.5% over 65. The urban 
population is 30% of the total population (2010), with a 3% rate change of 
urbanization (2010-15 est.). The life expectancy is 72 years (male 67 years, female 
75 years [2012 est.]). The gross expenditure on health is 7.2% of GDP (2009 – 
72nd globally) and education 5.3% of GDP (2008 – 49th globally). Vietnam’s 
Human Development Index rank 128, and the ease of doing business ranking is 
overall on the 98th place, down from 90th in 2011. The key bottleneck issues in 
the business environment are linked to resolving insolvency and paying taxes, 
which are both highly dependent of administrative practices. Additionally, another 
rigidity is linked to getting electricity for business; ease of access to power is only 
placed on the 135th place globally.
 There are altogether 16.4 million (2010 – 18th globally) fixed telephone lines, 
and 154 million mobile connections (2010 – 7th globally). There are 129,318 
internet hosts (2010 – 80th globally), with 23.4 m internet users (2009 – 17th 
globally).
 Vietnam is showing satisfactory progress when examined through the lens of 
the World Bank Knowledge Economy Index, with the 2009 (aggregate KI+KEI, or 
KAM) figures set at 100th place globally, up 13 places from the previous 
measurement. Vietnam’s 2009 Knowledge Index (KI) was at 3.74 and the 
Knowledge Economy Index (KEI) at 3.51). While the use of ICT (4.85) scores the 
highest of the disaggregated indicators, with education second (3.66), economic 
incentives (2.79 and innovation (2.72) score much lower. As a point of comparison, 
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Finland scored an average of 9.35 and 9.39, with small deviation from the mean 
across all factors.

5.2 The innovation ecosystem of Vietnam
5.2.1 Public support to innovation

“Key factors for supporting STI were seen in knowledge dissemination and 
education, together with “collaboration between businesses and universities 
(fostering an entrepreneurial mindset, meeting the practical demands of the 
companies, offering extensive internships for students)”

 A frequently heard term ‘socializing8’ is used to indicate an opening up of state 
ownership to a model where companies are required to seek also private 
collaborators and funding
 According to current legislation, National Assembly (NA) and Government of 
Vietnam (GOV) are in charge of approving national strategies and legislation (e.g. 
legislation on S&T (2000), Technological Transfer (2006), Intellectual Properties 
(2005), High-tech law (2008)) for S&T development and innovation. The Committee 
of Science, Technology and Environment (under NA) and Department of Education, 
Science, Technology and Environment (under GOV) assist these two organizations 
to make major decisions on innovation issues in Vietnam.
 In the interviews in Vietnam, the emerging key policy issues for the development 
of STI were seen to be linked with financing systems and the links between triple 
helix partnerships and the know-how to access public sector support for innovative 
companies; the basic capability building and recognizing the benefit of innovation 
vs. copying (very few patents per year approved - not an innovation enabling 
environment as long as copying is abundant)
 The group of organizations taking innovation policy formulation and 
implementation are varied, including line ministries as well as the provincial 
governments. Agencies within this group generally have an emphasis on regional 
or sectoral development, but they may also have specific objectives relating to 
innovation support. Some ministries like Ministry of Science and Technology 
(MOST), Ministry of Planning (MPI) or Ministry of Finance (MOF) have a dual role. 
On one hand, they focus on development or design of national STI policies; cross-
sectoral support measures and other policy initiatives to promote STI within the 
country. On the other hand, they may directly monitor the policies implementation 
after their approval through their subordinates and departments. Other line 
ministries and local governments focus on the development and design of support 

8 In this context socializing can be understood more as developing interaction and (social  
 or business) relationships than as taking something into collective ownership
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measures to promote innovation within the particular sector or region only.
 MOF, MPI and MOST are responsible for formulating policies to mobilize and 
use the financial resources as well as developing financial incentives for promoting 
innovation in Vietnam. The activities of the group of bodies which support and 
direct innovation and R&D activities are public supports for knowledge creation, 
business innovation and R&D, contributing to “supply push” for innovation. In the 
case of Vietnam, those are dominated by publicly funded bodies such as the 
National Fund for S&T Development; National Programs for S&T development, 
State Agency for Technology Innovation (SATI), and national programs for 
laboratory development. These agencies are usually attached to governmental 
authorities or line ministries. In addition, some international or foreign organizations 
(including UNDP, the World Bank, KOICA, CIDA, ADB, and JICA) also provide 
financial supports to promote R&D activities in Vietnam. In order to direct the 
innovation and R&D activities, there are some supporting organizations like 
National Council of S&T Policy, the Vietnam Union of S&T Associations (VUSTA), 
which have a role of providing advices and proposals to government authorities on 
the measures to promote S&T activities in Vietnam.

5.2.2 Know-how for innovation

“There is evidence that research academies and universities are starting to 
collaborate but there is much room for improvement. While universities are 
looking for new international models, teachers are overwhelmed by their 
amount of work, and current teaching models are outdated and cause for low 
motivation”
“Language skills forms one of the bottlenecks for Vietnamese researchers and 
academics to both access and contribute to a global pool of knowledge”

R&D performers including enterprises and research organizations are core 
innovation actors in Vietnam. Main functions of the organizations in this group 
relate to knowledge creation and research. This group includes the universities, 
colleges, R&D institutes and industry research organizations (i.e. those attached 
with the firms/enterprises). They can be public, semi-public or private ones. In 
principle, the key capabilities of R&D performing organizations for local innovation 
are threefold: the ability to generate new knowledge applicable to local firms or 
markets; the ability to capture knowledge with local applicability; the ability to 
provide training in R&D and innovation skills which are retained within the region. 
However, it seems that Vietnam’s innovation actors presently are keen more in the 
last two abilities rather than the ability to generate new knowledge.
 In total, there are 1,320 R&D organizations, 11% of which are under universities 
and similar organizations. In terms of human resources, Vietnam has 274 R&D 
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researchers per million people, lower than the average of 384 for developing 
countries, and much lower than the world average of 1,096 (UNDP Human 
Development Report Statistics, 20049). However, when compared to its GDP, 
Vietnam has a very large number of R&D personnel relative to other countries 
showing a certain national commitment to training R&D staff. The R&D population 
is aging, suffers from quality issues and has skills that are not suitable for the 
economic needs of Vietnam. Many of them received their training from learning 
system with emphasis on linearity between S&T, heavy industry and state planning 
and control (Tran, 2006).
 R&D activities are conducted in most research institutes under line ministries, 
and three national research organizations for natural and engineering sciences 
and social sciences, and agricultural sciences (now called as Academies).10 In the 
country, there is very modest financing of R&D via the state budget. Vietnam spent 
around 0.52% of its GDP on S&T activities in 200511, and most publicly funded 
R&D is conducted in government research institutes. However it was found that 
private RDI funding is growing faster. The research infrastructure is below 
international standards. The research tends to be theoretical, supply-driven, and 
weakly connected to the needs of the productive sector. The national R&D system 
is organized, financed and managed in such a way that technology transfer is 
difficult and expensive.
 Traditionally, the Vietnam Academy of Science and Technology (VAST, with 18 
research institutes and 9 regional branches, and a staff of 2,400) and the Vietnam 
Academy of Social Sciences (VASS, with 27 research and supporting institutes, 
employing 1,380 people) have been the main recipients of funding from central 
government to carry out the so called “State S&T programs”. These missions are 
usually organized into research programs which aim at providing scientific 
foundation for policy making and legislation building process (social science), or 
creating new S&T outcomes which are significant for economic and social 
development; for defense and national security; and for human resource 
development. Lacking an effective mechanism to identify such missions as well as 
mechanisms to distribute such research results, these programs have been 
criticized for not being effective. Over the last few years, the whole process of 
identifying, conducting, and evaluating state S&T missions has been reviewed for 
better solution.
 In addition to the above three institutions, there are several scientific 
organizations which were set up and managed by line ministries and provinces. 

 9  http://hdr.undp.org/statistics/data
10 These are now Vietnam Academy of Science and Technology (VAST), Vietnam Academy  
  of Social Sciences (VASS) and Vietnam Academy of Agricultural Sciences (VAAS).
11 Most OECD countries and China spend around 2% of their GDP on R&D.
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These institutions also get public funding via their ministries/provinces to do 
research which address the scientific/technical and/or policy problems in the 
field/areas of related line ministries and provinces.
 The informants indicated that, while R&D efforts are high, the links for market 
applications are weak, and there is no trust, and often solutions are mostly copied 
from abroad. The FDI companies are walled from national development while 
having the biggest part of manufacturing in Vietnam; i.e. their technological know-
how does not benefit the Vietnamese context. Still yet, it was noted that research 
institutes have been partly privatized, creating a need to look for private investment, 
creating in the process unfair competition against consulting agencies
 On another level, the value of research was questioned: as research is 
evaluated through intangible effects, seminars and papers, there appears to be no 
concrete efficiency.
 There has been an upward trend in patent applications and registrations in the 
past decade. However, the number of patents for inventions is low and foreign-
originated patents accounted for 80% of the 2 262 patents in 2005. In 2001, there 
were 7 patents for inventions to local residents, versus 47,721 in Taiwan and 
121,742 in Japan (Asian Productivity Association 2003), but the number is rising 
as e.g. in 2008 patents we granted for 39 Vietnamese and 627 foreigners, 
altogether 666 patents. Industrial designs patents or application for Utility 
Solutions, on the other hand, are obtained by Vietnamese residents in higher 
numbers, but they are usually of low technological content, e.g. in 2008 116 Utility 
Solution registrations were filed by Vietnamese residents out of total 284. The low 
number of patents may be due to a lack of capacity to innovate, but also to unclear 
and/or unenforceable intellectual property regimes.12

 Protection of IPR (intellectual property rights) remains challenging, despite 
Vietnam having entered the Agreement on Trade Related Aspects of Intellectual 
Property Rights (TRIPs). A recent EuroCham study commends the improved IPR 
legislation yet notes that enforcement remains at a theoretical level due to lack of 
legislative specialization and extensive bureaucratise leading to slow procession 
and that Vietnamese retailers declare that they have been benefitting from selling 
counterfeit products and they expect the business to grow. (EuroCham, 2010)

5.2.3 A Firm View

“There is no market for our products”
“It is easy to create a company, but it is not easy to close one”
“Company registry numbers were seen as unreliable as people might 

12 National Office Of Intellectual Property Of Vietnam,  
  Statistics: http://www.noip.gov.vn/web/noip/home/en?proxyUrl=/noip/cms_en.nsf/%28agnt 
  DisplayContent%29?OpenAgent&UNID =17B3A967AC65891C4725764F002BD796
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13 World Bank Group and International Finance Corporation, Doing Business,  
  Available: http://www.doingbusiness.org/rankings

have simply walked out long since or company face is only used for 
screening purposes”

In the case of Vietnam, intermediary organizations that facilitate and conduct 
knowledge diffusion and help knowledge users to identify and match valuable 
technologies with needs tend to be publicly funded. There are centers for 
promoting technological transfer and information under local Department of 
Science and Technology (DOST) of Hanoi and Ho Chi Minh City; centers for 
Promoting Agricultural Activities under local Department for Agriculture and Rural 
Development (DARD). In addition, Technology Transfer Supporting Centers, 
Incubator Centers under some Polytechnic Universities, SMEs support centers, 
High-tech parks, and Training Centers also facilitate knowledge diffusion.
 In the field interviews, a view emerged that a key method of development was 
to create further policies and more thorough implementation. At the same time 
saying that non-market factors disrupt the market system unfavourably. This 
dichotomy was observed in a few instances.
 Recently, the government has decided to establish the National Fund for 
Technology Innovation to provide financial support for promoting technology 
transfer process in Vietnam. In general, Vietnam’s private sector currently has a 
very limited role to play in this area of knowledge diffusion. However, it has a great 
potential to grow in the future since the country has opened the service sector for 
non-state sector’s participation. The manufacturing/ assembly oriented MNEs 
operating in the country tend to have their R&D still outside of the country, with 
little impact on the internal knowledge creation.
 According to the World Bank Doing Business 201213 data for Vietnam, the 
major hurdles that firms have in doing business are lined to administrative 
practices and the supply of energy. Investor protection (116th globally), resolving 
insolvency (142th globally) and making tax contributions (151th globally) are seen 
to be difficult issues in the business environment. Infrastructure is another 
challenge, as energy supply is seen a major issue (135th globally). Starting a 
business remains an issue (103rd globally), but enforcing contracts and intellectual 
property protection have seen improvement. Credit availability is not seen as being 
among the biggest challenges (24th globally), but this could involve myopia and 
bias towards large SOEs and FDI, leaving local small business actors dependant 
on family-based finance, a clear inhibitor to growth.
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5.2.4 User view

“The fast developing nature of the ICT field is not met with fast support 
mechanisms”
“The preference for certain Italian and Asian scooters, adaptation of 
high end luxury chains and promotion of IT products indicates high 
brand awareness of end consumers”

Both ICT and energy technologies have a transformative nature when examined 
from the perspective of the user, understood here as the individual who obtains 
value for money for the products and services provided. The user groups also 
include small-scale informal business operators and micro-organizations and 
entrepreneurs who have a direct personal link to doing and making.
 Essentially ICT has been a major enabler of socio-economic development in 
Vietnam, improving communication in the urban and rural environments. The big 
impact has come through improved communication and real time market 
information, which enables opportunities for users in completely new time-lines. 
The business models that are associated with mobile services involve payment 
regimes that make it possible to lowest income groups to access the 
communication infrastructure.
 In the energy sector, the users are instrumental in the diffusion of new, often 
distributed technologies that make life easier and enable small scale production, 
education and convenience that is not tied to place and time. Social innovation are 
often borne as solutions for the tough realities of the energy business (requirement 
to offer energy access for all, poverty of the end users, the need to create profit 
for producers, transmissions and retail) and related appliance manufacturers. 
While the national grid coverage in Vietnam is quite adequate, the efficient use of 
energy should be the next focus of attention nationwide.

5.3 ICT and energy technologies in Vietnam

“While the parents are sipping traditional tea at one of the countless 
street eateries their child, a toddler, plays a game on a tablet”

The development of the ICT-sector in Vietnam is considered to be a real success 
story by many comparative innovation policy studies (e.g. World Bank 2010). The 
ICT industry is one of the most dynamic sectors in Vietnam and its rapid 
development has been actively helped by the Government.
 According to the World Bank the capacity of Vietnam’s power system needed 
to double in next five years to meet the demand growth projected at 16 % per year 

14 see. World Bank, Vietnam and Energy Available: http://go.worldbank.org/O0RRQJ9RH0
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during 2006-201014. The demand is being driven specially by industrial load 
growth; heavy increases in residential uses as incomes are increasing and 
dramatically increased electricity access in Vietnam, from around 51 % households 
in 1995 to around 90 % in 2005. This means that the system must add some 2,000 
MW per annum during the period 2006-2010, from 11,340 MW at the end of 2005 
to over 25,400 MW in 2010. The demand growth is expected to reduce to 10-12 % 
per year during 2011-2015.

5.4 Resource mobilization

“Many companies rather go for pirated software than open source 
solutions, and the monetary value of creativity, ideas and software is low”

The key issue in Vietnam’s case is how the existing and potential resources impact 
on the value of both industrial/agricultural production and the production of 
services. The study observes that the ICT industry has advanced at a tremendous 
rate and that the resource usage in broad terms has been successful in creating 
value to economic activity. However, in official statistics, the gross output of 
manufacturing of computers, electronics and optics was 3.73% of industry total15. 
That being said, there seem to be ample opportunities indicated by informants to 
use the existing resources more efficiently and effectively throughout. One of the 
key opportunities (and evident challenges) is linked to the supporting the 
development of local talent, bringing up young entrepreneurs that are able to build 
up high value added business. The interviewees, referring to a recent competition 
study by UNICEF, indicated that human resources are both “unusable or not 
enough”; engineering is stated to be underrepresented next to English and 
business studies, and small companies need to recruit constantly due to brain 
drain to bigger companies.
 The informants also indicated the wide potential that exists to use ICT as an 
enabling tool in healthcare, games and entertainment, rural information access, 
e-commerce, to name a few. The key issue that was identified was that to build on 
the opportunities, these novel applications would require skill-sets from 
professionals that are not fully addressed in the curriculum of the educational 
institutions that provide ICT related training. One of the key issues pointed out was 
the weak collaboration between business enterprises and universities and like 
institutions; in other words, educational content is not fully relevant to the business 
enterprise, often through outdated method or content. There is however some 
exception where some new universities have more practical approaches in 
teaching. On the opposing view, businesses were seen to offer a few mutually 

15 See, GSO, Available: http://www.gso.gov.vn/default_en.aspx?tabid=470&idmid=3&Item 
  ID=11964
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beneficial internship positions where students could apply and develop their skills.
 The interviewees argued that the Vietnamese ICT sector is concentrating on 
services, not hardware, and main interest seems to be directed towards 
outsourcing development; this low value chain position causes doubts for the 
success of ICT industrialization goals for some. In this context it was also noted 
that top down dominance means that resources cannot be mobilized efficiently. 
Big companies are able to receive foreign direct investment, but as the system 
created barriers for FDI to reach companies, direct support was promoted as the 
preferred option.
 That being said, evidence from the interviews indicates that the job market for 
ICT professionals and graduates is expanding; as a consequence, firms experience 
difficulty in staff retention – this in turn may have a negative impact on long-term 
human resource (HR) development within firms. There is clear opportunity to 
develop the HR policies and working climate within companies; increasing an 
appreciation of creativity in the workplace, together with enhanced work-profiles 
would be seen to be highly beneficial by the informants.
 Overall, Vietnam is putting considerable effort into modernization and 
expansion of its telecommunication infrastructure, and the sector is receiving 
substantial investments. All of the provincial exchanges have been digitalized and 
are connected to Hanoi, Da Nang, and Ho Chi Minh City by fiber-optic cable or 
microwave radio relay networks; the transmission capacity of the main lines have 
been increased, and the use of mobile telephones is growing rapidly. Vietnam is a 
landing point for the SEA-ME-WE-3, the C2C, and Thailand-Vietnam-Hong Kong 
submarine cable systems. Furthermore, the Asia-America Gateway submarine 
cable system provides new access links to Asia and the US, together with satellite 
earth stations - 2 Intersputnik (Indian Ocean region).

“It is not enough that there exists advanced materials and green tech; 
technology should also be made accessible”
“Businesses see more funding and policymaking as key solutions to most 
problems”
“Green energy has been discussed intensely but interest has recently 
abated to some extend, perhaps due lack of actual applications”

Vietnam is endowed with abundant energy resources, notably petroleum, coal, and 
hydropower. It has been a net energy exporter since 1990; crude oil has accounted 
for over a fifth of total export value in recent years. Output in the three sectors has 
been growing strongly, at the rate of 133%, 97% and 83% respectively in the 
decade to 2004.
 The efficient use of resources was also seen essential for electricity, petrol and 
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mineral areas. The legal framework was described as fractured, with the sectoral 
legal framework non-existent for service agreements. It is difficult to commercialize 
renewable and green technologies and solutions due to price regulations. A need 
for skillful and efficient logistics development for raw material collection were also 
brought up in this relation. Much of the technology used is 50 years old, and 
requiring upgrades and replacement.
 Any restructuring processes for the sector were seen to take up a long time, 
and renewable energy usage was perceived to grow slowly. Environmental change, 
pollution and deployment of natural resources were seen as the key reasons to 
use renewable energy.

5.5 Prioritization mechanisms

”There should be a success, efficiency or merit based support in order to 
avoid corruption”
“Investments wasted as expensive research cannot be applied efficiently”

The Government has played an important role for supporting the growth of ICT 
sector in Vietnam. It has made major investments in network modernization and 
capacity upgrading and in high-technology and software parks. These direct 

Figure 7. Cable fixings and generators on the streets of Hanoi
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investments by the Government have been supported by passing number of new 
laws and resolutions during the past 15 years. This follows logically the Vietnam’s 
science and technology strategy that names ICT as one of the seven priorities.
 The Government has clearly put systems in place to manage the planning of 
the ICT development. What informants indicated, however, was that there are 
significant opportunities to enhance the weak feedback mechanisms from the 
industry to policy, and to focus and direct the planning efforts more efficiently. 
Periodic policy reviews and flexible planning mechanisms could create more timely 
responses; many informants indicated that structural rigidities were detrimental to 
business. There are also perceived opportunities to engage a wider community of 
entrepreneurs and business concerns, to support also micro-enterprises and 
potential growth companies, which currently are overshadowed by SOEs and large 
foreign companies.
 Not much evidence was found concerning the presence of competing 
technology platforms. It is assumed that they exist, but as a reflection of the 
competition taking place outside of Vietnam, as it appears that Vietnam is not yet 
creating new technology platform, but adapting existing ones to suit. As the 
industry is fairly young it has also befitted from the lack of legacy systems (with 
the exception of the fixed line telephone network) and has effectively leapfrogged 
in to the digital age. This creates opportunities that may not exist in systems that 
are legacy-ridden; it also poses the challenge/opportunity for rethinking of “what 
could be”. Observers indicated that this may be difficult to achieve due to 
prevailing top-down decision-making processes.
 It is unclear from the field-work how much the ICT revolution has impacted on 
the work practices inside the public support mechanisms and/or private firms. It 

Figure 8. Tourism offers an incentive for enterprises to adapt to credit cards
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could be assumed that over time major changes are due, but it would seem that 
currently the full innovative potential of ICT is not yet harnessed due to societal 
and cultural constraints.
 It appears that access to capital is not straightforward, as loaning from a bank 
is difficult and the state acts as a key investor through tax and grant rules as 
companies look for subsidies and loophole. The banking sector is booming on 
high interest rates while the main source of finance to small businesses is money 
from family and friends.
 It became clear during the fieldwork that, while planning systems are in place 
and functional, there are many opportunities to improve the entrepreneurial 
environment through improved diffusion of knowledge and policies. This could 
significantly enhance the predictability of business enterprise, bringing long-term 
benefits to society at large. Wide access to open data and information (also 
internationally) would also enable positive predictability. Evident opportunity exists 
for policy feedback through two-way traffic.

“The energy business is done through seeking subsidies, avoiding taxes, 
and landing grants – there is no market for R&D development for 
producers”
“The governments roadmap for energy sector privatization states that 
starting 2014 private distributing companies are not required to sell to 
EVN and by 2022 the market should be fully opened” (2006 Electricity 
Market Master Plan)

Rapid change is resulting from Vietnam’s socioeconomic development, which is 
expected to lead to an annual 4.4% growth in primary energy demand and of 15-
16% in electricity consumption over the next two decades.
 The share of biomass is expected to decrease from 55% in 2002 to 18% in 
2030. Oil will continue to account for the largest share in total primary energy 
demand for the foreseeable future.
 Demand for coal and natural gas – the latter the fastest-growing energy source 
– will soar, driven in particular by the rapid development of the electricity and 
industrial sectors. Commercial renewable energy and nuclear energy, which 
Vietnam hopes to develop by 2020, will make up for the balance.

5.6 Capacity development and diffusion

“Education is more of memorizing things than understanding things”

While ICT appears to be the most well developed component of the Vietnamese 
knowledge economy (using the KAM scorecard results from 2009), there appears 
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to be ample opportunity to move up the value ladder. This is also recognized by 
the Government of Vietnam, with plans to attract some of the 3 million overseas 
Vietnamese to bolster 600 existing software development firms. These companies 
employ 15,000 mainly in Ho Chi Minh City and Hanoi, up from 170 firms and 5000 
workers in 1999. These kinds of initiatives would no doubt raise the overall 
capacity of the ICT sector, and allow for an infusion of both new knowledge and 
collaborative networks from abroad.
 On another level, the study recognized the opportunity to integrate vertically 
between research institutions, companies, and universities, to name a few, allowing 
new opportunities to create practice-based educational environments, where 
students would acquire relevant and timely competence. These new educational 
initiatives should also seriously consider multi- and interdisciplinary approaches, 
as they have been recognized as a key enabler of high value added and 
breakthrough innovation. It appears that some movement towards this direction 
already exists.
 In the ICT field the key opportunity space is linked with the ability to support 
new business development, whether in manufacturing, services, agribusiness, or 
any other area that would benefit from applied knowledge management. This is 
assumed to mean intensive collaboration with external and internal partners, which 
seems to still be emerging in the Vietnamese context.
 According to the informants, the use of ICT is an enabler of business 
development in terms of process innovations, production methods and control, 
services, logistics, and supporting activities to name a few, and more extensive of 
its capabilities is a clear opportunity. This would mean that business and other 
organizations would need to develop their internal capacity and activities (seen to 
be still emergent) still further , in addition to the linkages they could make with the 
outside. Joint product and service development projects are seen to be a key way 
of transferring knowledge into the local context. Policies that support collaboration 
in this area would be well placed.

“The cost for households to change appliances is a barrier to adoption of 
new technologies (e.g. digital TV, biofuels)”

5.7 Entrepreneurial experimentation

“Entrepreneurship is not recommended for students and recently 
graduated, only when people have some experience of the business, and 
overall the system does not support young entrepreneurs or innovation”
“Any private company that makes it out in Vietnam is a success beyond 
its numbers due to the still biased competition”
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To support ICT services industry the Government of Vietnam has introduced 
several pro-innovation policies and support mechanisms (World Bank 2010):

•	 Tax exemption on business income earned from scientific research 
and technological development, products manufactured during test 
production and products made from technology applied first time in 
Vietnam

•	 Expenses incurred for scientific and technological research, 
innovations and initiatives allowed as deductible expense wfor 
computation of income tax

•	 Intellectual property rights protection for computer programs and 
compilation data

•	 Fifty-year copyright protection and 20-year protection for invention 
patents.

In terms of new entrepreneurial activity, the ICT markets have many interesting 
areas that are available for development and implementation. These include, but 
are not limited to, healthcare, games and entertainment, rural market information 
access, e-commerce, to name a few. There exist wide possibilities to develop and 
also export high expertise for agricultural applications of ICT (also into the energy 

Figure 9. A typical small store. Prominent brand banners seem to be the most typical identifiers for 
attracting customers. Few comply with actual logo guidelines. Products and their functional parts 
tend to have a long lifetime as second hand shops and repair services are bundled.
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technology context). Value chains can be built up from technology, outsourcing 
arrangements, with collaborative development of products, services and bundled 
solutions.
 The informants felt that these new arrangements need to be built on new 
business models, together with a strong interest in advanced technology 
applications, based on increasing market awareness and innovation activity, 
unlocking the available human and other resources. As an example, new business 
models for the banking and financing system could enlarge the customer base 
and create new efficient services that can also reach the least favoured rural 
areas. That being said, stepping into the finance sector that has very strong 
players, possible legislative models that do not exist for (e.g. regulating 
partnerships and agreements) may need alternative models for support, and 
borrowing from success stories (e.g. In mobile banking and microfinance) in other 
countries.
 Being a comparably stable and structured economy (despite inefficiencies) the 
Vietnamese may find new opportunities through their drive to become international 
and enhance collaboration with neighbouring countries. That being said, domestic 
efficiency is low both for large corporations due to their slowness to adapt to 
markets and for small companies as they do have only small amount of capital; 
and management training is lacking.
 The study found that in many cases the business environment was not fully 
predictable and very proactive business management was needed at all stages. 
While firms exist in multiple development stages in Vietnam, the informants 
recognized the difficulty that small start-ups have in their aims to expand and 
grow. As the organizations are often led by entrepreneurs, they grow until a certain 
point, where the entry of professional management would be needed to ensure 
steady development. Developing new managerial skills for new business 
development is clearly an opportunity in waiting.
 While there is evidence of an institutional infrastructure that is favourable for 
entrepreneurial activity, firm establishment and growth, there are also extensive 
opportunities to develop further the informal and micro-enterprise levels also in 
ICT. At its best they form the dense undergrowth for the whole industry, and as 
part of the ecosystem, they may provide efficient and timely services that enable 
flexibility and innovations also in the larger firm level. These micro-organisations 
need extensive assistance in developing their management practices, getting 
access to financial capital and qualified human resources.

“Although adaptibility to markets is seen as important there is a lack of 
market studies”
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The informants indicated that there is a need to develop new inclusive business 
models (microfinance, access by rural areas, loans to the informal sector and 
unregistered businesses) for the banking and financing system. This may not be 
easy, as stepping into the finance sector that has very strong players and rigid 
legislative models requires strong political will.
 There also appears to exists major potential for new business development in 
the renewable energy sector, but incentives need to be created for end users to 
switch (including more personal reasons than awareness of environmental 
pollution); this may mean making more attractive products than current Chinese 
imports.

5.8 Market formation

”It is very easy for foreign companies to come to Vietnam but export for 
Vietnamese companies is more difficult [for example we were unable to 
import DVDs into EU due to technological and quality barriers]”
“micro-companies and SMEs are also targeting niches and areas that 
the government is not interested in”

Vietnam is still emerging in many ways from legacy of the centrally planned 
economy, and interviewees felt that significant attention is still required to building 
support models for companies to prosper in a free market economy. Extensive 
effort needs to be put into the task of dismantling unnecessary institutional fences, 
building trust for collaboration in business ecosystems, thus allowing for private 
markets in information creation. Furthermore, it was felt that markets require the 
balancing and extending of both basic and applied research, clarifying roles, 
processes and rationale for the transfer of technology for the use of businesses 
and the society in general.
 It was felt that there is a need for a strong supporting base for SMEs, with a 
positive view on joint ventures with foreign companies for successful business 
collaboration and knowledge transfer. That being said, it appears that while 
Vietnamese firms recognize the need for innovations, they are not yet fully 
conversant with the customer-initiated products and services. User and demand 
led innovation that shapes markets is an emerging phenomenon. There is room to 
develop further the understanding of the Vietnamese companies in terms of how 
their international clients think, act and operate on the global markets.
 On another level, it is critical to enhance the ability of firms are able to adapt, 
invest and collaborate widely with parties across the local industrial ecosystem. 
Enabling collaborative new products and services allows the whole ecosystem to 
evolve and be more able to identify customers, create new markets and export 
possibilities and to create and maintain new business models?
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 The interviews indicate that there is a huge market for the very basic 
management, information access and sharing tools in companies and the training 
(both management and IT as well as IT management) required to accompany it, 
and the informants indicated that there is interest in having external STI knowledge 
imported, especially in the fields for e-management (standards, procedures, 
governmental applications) and collaboration tools for B2B and B2G.
 An example was given in Health ICT: a comprehensive architecture system is 
needed, current systems are weak or non-existent, and as overloading of the 
hospitals a major issue, there is big potential in developing centralized 
e-management for all patients and hospitals for information exchange. This is 
especially acute as the remote areas are in dire need of new systems; there is little 
local trust in the rural health care and patients try to get to the city in order to be 
treated. The needs involve IT administration from central hospitals but also video 
conference, remote diagnosis and sensors for medical testing for an equal health 
treatment for all; e-profiles for patients that will be accessible to each treatment 
facility. All the barriers and problems are known for the field but the reasons for 
not being able to overcome these are not clear always.

“In energy technologies, the State monopoly and price regulations act as 
barriers of entry to private sector actors”

During the interviews, three major factors for developing the energy sector were 
seen as i) access to capital; ii) public and private collaboration; and iii) efficient 
and attractive energy pricing (currently no foreign investors are interested) It also 
appears that currently large energy producers are strongly lobbying for lower 
energy prices− restructuring is absolutely necessary in order to keep up with the 
demand growth; if restructuring succeeds the following ten years would be of quite 
interesting
The energy sector is seen to have huge potential when the markets become real. 
In the realistic step-by-step transfer and build-up towards open markets, informants 
indicated that there may be stiff resistance from big interest groups (e.g. steel 
industry) that benefit from the current system. On the positive side, substantial 
savings may be made; these include optimizing transmissions, private markets 
creating tax income and sustaining the economy in this sector, unused 
infrastructure and technology potential, to name a few.
 The study found that there is extensive possibility to develop (and also export) 
high expertise for agricultural applications of ICT and energy technology. The 
realization would require increasing market awareness and innovation activity, 
unlocking the available human resources. The comparably stable and structured 
Vietnamese economy (despite inefficiencies), could provide an active platform in 
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this drive to become international and deepen existing collaboration with 
neighbouring countries.

“There is big potential for local green energy, but Chinese products are 
flooding the market”

5.9 Legitimation and governance

“The definitions between state owned and private seem again to be 
rather difficult to see through but the ratio seems to balance heavily on 
the state led side”
“Transparent and consistent policies were called for to reduce confusion 
that enterprises face”

The market for IT was opened in 1995 when government began to license non-
state companies in the IT sector and simultaneously liberalized the pricing of 
telecommunication services. Previously, the Vietnam Post and Telecommunication 
Corporation was the only legal service provider.
 According to the World Bank (2010), the Vietnamese software industry had 
revenues of over USD 400 million in 2007 and has been recording 40 % annual 

Figure 10. ICT appliance retail has come to form a very visible part of the commercial urban 
landscape. Here stores at a street corner where a red banner over the cars prohibits ‘fetal sex 
selection of any sort’.
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growth. Also around 25,000 IT professionals are estimate to be working in IT firms 
throughout the country. The software industry is currently the most subsidized 
economic sector in Vietnam. IT-business and its affiliates (both services and 
production) are exempt from corporate income tax (28%) for four years from the 
date they generate their first taxable income, and software products receive a zero 
percent VAT and are free from export tax.
 The evidence indicates that a conducive environment for the development of 
the ICT industry exists in Vietnam. Technological absorption is superb: 

“Everybody has an iPad in urban areas” 
“If the app is right, millions will use it”.

One of the reasons that the expansion has been so rapid could be related to the 
fact that ICT is a “new” industry and vested interests have not been established for 
long. Clearly the strategic importance of the sector has been instrumental in the 
deregulation, and that the whole economic opening has paved the way for the 
success of the sector.

“There are possibilities for developing more profound green ICT 
solutions (reducing consumption and increasing productivity). 
Enterprises currently have no means for disassembly, using traditional 
ways (dumping, flushing or burning) for those parts that cannot be 
reused”

The indications from the field demonstrate that there is evidence of social 
acceptance of technology and its applications in the society. This appears to be 
very much focused on urban context, and curiously enough, the informants 
indicated that age is not a significant factor. This opens up a series of opportunities 
in non-saturated markets for (also new) entrepreneurs.
 According to the informants, there are opportunities to direct future policies so 
that they support the sector through removal of constraints to business. As in the 
case of other parts of the world, ICT enables novel services like mobile banking, 
microfinance even on technically narrow bandwidth platforms. These services 
require that policy frameworks exist to extend e-services to the rural areas 
(currently radically underserviced in terms of internet access) on mobile platforms. 
Issues related to IPR are also central, as immaterial rights are generally unknown, 
and people do not know how to benefit from the invention.
 Generally speaking, the field study indicates that there is real willingness to 
quickly adopt services and application that are immediately useful. This implies 
that policies should promote the use enhanced and more efficient use of existing 
resources in order to achieve quick impact, while longer terms solutions are under 
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development. There may be a need to address a dual urban-rural strategy in this 
regard. The interviewees noted that energy policies and implementations should 
not reside in the same organizations

“Social acceptance of technology depends on price, awareness of 
existence, and social and cultural situation, the environment and health 
issues”
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6.0 Case B: Tanzania
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6.1 Introduction

While being one of the world’s poorest economies (in terms of per capita income), 
Tanzania was able to achieve a remarkable averaged 7% GDP growth per year 
between 2000 and 2008. This was largely based on high commodity prices for 
gold and the good performance of the tourism service sector. Despite the current 
world recession, Tanzania has maintained a positive growth also in 2009-11 of 6%; 
this has been based on solid macroeconomic policies, continued donor support, 
and high gold prices. Recently fiscal stimulus and looser monetary policy has 
been put in place in an attempt to counter the impacts of the world recession. It is 
also assumed that the formation of a government of national unity between 
Zanzibar’s two leading parties in 2010 and enabling the positive growth.
 Tanzania has embarked recently ion banking sector reforms, aiming to foster 
private sector growth and investments. The legacy of the centrally planned 
economy still lingers on in the society, however, and the process of developing a 
private enterprise friendly mindset will no doubt still be going on for a while.
 The international donor community has funded extensively the update of the 
aging infrastructure in Tanzania, and organizations such as the World Bank, the 
IMF, and various bilateral donors have provided funds to improve trade links 
through e.g. rail and ports for the landlocked neighbouring countries.
 Tanzania has been a member of WTO since 1995. The Tanzanian economy is 
highly dependent on agriculture, accounting for 27.8% of the GDP; and provides to 
the tune of 85% of all exports, creating employment for approximately 80% of the 
workforce. Recently the government has increased its spending on agriculture to 
7% of the budget. Industrial production contributes 24.2% of the GDP, and services 
account for 48% of GDP (2011 est.). Tourism is a key contributor to both the 
services GDP and foreign currency reserves. The current GDP growth rate 6.1% 
(2011 est.), and GDP/Capita (PPP) is USD 1.500 (2011 est.), placing Tanzania on 
197th place globally.
 The current 2011 (est.) inflation rate is 11.1%. The exports are mostly based 
on commodities (gold, coffee, cashew nuts, cotton, and some manufactured 
goods), and while exports increased 32% from 2010 to 2011, the value of the 
country imports (USD 8.7b) are 1.5 times the export value in 2011. The GDP 
according to official exchange rates is USD 23.2b, amounting to USD63.4b in 
purchase power parity, placing Tanzania on the 85th place globally.
 Currently, 36% of the population lives under the poverty line, and the targets 
set for poverty alleviation have not been met. In 2008, Tanzania obtained the 

16 Statistics in the case have been compiled from data collected during the field study and   
  from The World Factbook, published by the United States Central Intelligence Agency,   
  Available: https://www.cia.gov/library/publications/the-world-factbook/

16
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world’s largest Millennium Challenge Compact grant, worth USD 698 million. Some 
progress has been seen since 1990 in poverty reduction, but only primary school 
enrolment, access to potable water and early age child care are clearly on the 
positive trends.
 The 2012 (est.) population of Tanzania is 43,6m inhabitants, out of which 42% 
are below 14 years, 55.1% between 15 to 64 years, and 2.9% over 65. The urban 
population is 26% of the total population (2010), with a 4.7% rate change of 
urbanization (2010-15 est.). The life expectancy is 53 years (male 52 years, female 
55 years [2012 est.]). The gross expenditure on health is 5.1% of GDP (2009 – 
138th globally) and education 6.8% of GDP (2008 – 17th globally). Tanzania’s 
Human Development Index rank 152 (2011), and the ease of doing business 
ranking is overall on the 127th place, down from 125th in 2011.
 The key bottleneck issues in the business environment are linked to dealing 
with construction permits, registering property, resolving insolvency and paying 
taxes, all issues that are highly dependent of administrative practices. Getting 
electricity for business was not seen to be a key issue, although 78th place 
globally is not yet an ideal position.
 There are altogether 174,500 (2010 – 129th globally) fixed telephone lines, 
and 21 million mobile connections (2010 – 41th globally). There are 24,182 
internet hosts (2010 – 107th globally), with 0,7 million internet users (2009 – 
111th globally, although one of the informants that number of internet users is a 
quite rough estimate).
 When examined through the lens of the World Bank Knowledge Economy 
Index, with the 2009 (aggregate KI+KEI, or KAM) figures, Tanzania held the 122nd 
place globally, up 8 places from the previous measurement. Tanzania’s 2009 
Knowledge Index (KI) was at 1.54 and the Knowledge Economy Index (KEI) at 
2.17). While the economic incentives (4.05) score is quite high, and innovation 
(2.1) in second place, the use of ICT (1.36) score is quite low, together with 
education (1.17). As a point of comparison, Finland scored an average of 9.35 and 
9.39, with small deviation from the mean across all factors.
 The implications are visible from the KAM scores and the field study; the 
innovation ecosystem in Tanzania is in its emerging phase, and while the fact is 
that economic incentives are driving growth, the other factors still need extensive 
effort to produce a system that is somehow balanced in terms of its parts. That 
being said, economic incentives drive innovation, and if the trends of opening up 
the business environment continue and bottom-up development catches on, there 
is no reason to believe that the progress could not be fast.
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6.2 The innovation ecosystem of Tanzania
6.2.1 Public support to innovation

“A good policy should be able to involve others players beyond the government, 
be relevant and translatable to local realities; the practical policy in place is 
what people do on the streets and in the land rather than what is written on the 
page”

It may be too much to claim that Tanzania has a national innovation system in the 
same meaning of the term than in industrialized countries, but the contours of the 
organizational structure of an innovation system have been emerging since the 
mid-1990s. The nature of the system is top-down, and notable is the lack of 
bottom-up feedback mechanisms. It effectively excludes users and the informal 
sector, a key potential driving force of inclusive innovation in Tanzania.
 Many of the indicators and attributes that exist in industrialized economies take 
very different forms in countries like Tanzania. An innovation ecosystem can be 
defined as an open network of enterprises, universities, research organizations, 
intermediaries, individuals and users, focused on bringing new products, 
processes, and new forms of organization into economic use, together with the 
institutions and policies that affect their behaviour and performance. Thus the 
innovation ecosystems concept embraces not only the science suppliers (R&D) 
but the totality and interaction of actors involved in innovation. It is important to 
note that this involves also bottom-up initiatives, in addition to top-down 
policymaking. This appears to offer new insights and opportunities for 
understanding how to make better use of new knowledge and for design 
interventions that go beyond simple research system investments. On the policy 
level, Tanzania is yet to develop a mechanism for defining an explicit STI strategy, 
translating it into priorities and guiding implementation.
 The current thinking of innovation in a systemic way identifies various key issue 
that need to be addressed in the Tanzanian context. In the first place, there is a 
clear need of strengthening innovation governance across the board, from central 
organizations down to the local levels. To capture new ideas and make them work 
towards wealth creation throughout the economy requires the participation of all 
levels of actors. A key potential group of innovators can be seen to originate from 
the informal sector, currently effectively excluded from overall framework of the 
ecosystem.
 Improving the framework conditions for innovation enables this multilayer 
participation, also creating mechanisms that can bridge the urban-rural divide over 
time (the other key determinant of success within the local innovation ecosystem). 
In the process of developing the framework conditions, there is a need to work 
towards improving the understanding the foundations of a transition to an 
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innovation-driven and sustainable growth model. This may well be a proprietary 
model for Tanzania, requiring absorbing, repositioning and building on the current 
public R&D system, together with the development of new institutions and 
instruments for change.
 Out of all of the public support developments, perhaps the most important one 
is to build an enterprise-centered national innovation ecosystem. As wealth is 
created in the interaction of business organizations, with the public support 
enabling the use of new knowledge to benefit, it is essential to create mechanisms 
that specifically enable and foster new business development together with growth 
strategies for existing operations.
 International donor organizations and consultancies play an important role in 
policy design, implementation and funding of STI and related activities at the grass 
root level. An example of this is the assistance UNESCO is providing to the 
government on a process of developing a Plan of Action in the area of science, 
technology and innovation. The Plan of Action will facilitate STI integration in the 
country’s socio-economic development. UNESCO is expected to catalyze this 
multi-donor activity to conduct an international review of Tanzania national system 
of innovation.
 The general opinion of informants was that Tanzania, with stable growth for 15 
years, is blessed with an array of natural resources such as land, minerals, tourism 
and the sea, together with a young and energetic population. The nation also has 
road, rail and water transport that, if well organized, will contribute to economic 
growth also in neighbouring countries like Zambia, Malawi, Democratic Republic of 
Congo, Uganda, Burundi.
 There is significant doubt as to the ability of the public sector to implement 
projects efficiently. In the meetings, when someone told an example about a 
publicly funded project that failed, it did not take most of the participants by 
surprise. Public funding is not necessarily highly valued. Many of the public sector 
informants felt that effective engagement of the private sector should have 
balanced approach, and not be driven entirely by markets and private concerns. 
There seems to exist a curious dichotomy between the public discourse that 
supports the free markets and the views voiced by private individuals of a more 
cautious, top-down driven, controlling approach.
 The informants felt that the country should be willing to open the market. 
Openness of the economy is seen to increase competitiveness as it stimulates 
many players. Also, the government should create good environment for growth 
that enable individuals to establish companies. The government has the role to 
facilitate /boost up competition. As one informant noted: 
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“Politicians need to prioritize needs and exploit opportunities of ICT. There 
are no links between different actors and policy makers. Ministry needs to 
collaborate with institutions. The views of the ministry and of the society have 
to be brought together. Furthermore governmental departments have to 
engage in the development of ICT whether they like it or not.”

6.2.2 Know-how for innovation

“The educational curriculum development has to meet the needs of the nation. 
Quality from primary school onwards is a problem, and more focus should be 
on innovative areas. Also Scholarships are needed for rural students. Free 
access to ICT is a necessity. The society has to become the end-user. 
Expectations of the industries do not meet the qualifications of the labor 
market. The quality of universities and hence their students may not be 
guaranteed. This is because the regulatory authorities do not have standards. 
Also, the industries should assists the students more by giving them practical, 
hands-on knowledge and experiences.”

There is a pervasive shortage of science, technology and innovation expertise in 
the country, as well as little basic understanding of the role and importance of 
innovation. There appears to be too little connection between articulation of 
important STI priorities and their subsequent implementation. Decisions are 
commonly made in ways that result in stretching resources too thinly over too 
many activities. This is inhibiting the extent to which individual activities reach the 
scale and critical mass needed to achieve their intended aims.
 In terms of education and curriculum development, the informants indicated 
that there needs to be a revision in the prioritization of education, with possibilities 
for e-learning. Deeper links and cooperation between educators, institutions and 
government should be created. Education does not always serve the needs of 
companies. While players in the industry have difficulties in finding qualified 
workers, the graduates find it difficult to find work – the graduates without working 
experience lack practical skills. As an example, mobile operators have to (re-)
educate the university graduates to give them skills necessary to handle their 
work.
 There is insufficient ability, along with the necessary mechanisms, to harness 
linkages between institutions, organizations and practitioners to share knowledge 
and experience, generate and develop ideas, and build collaborating teams. What 
is urgently needed in Tanzania in innovation is – simply – improving connectivity 
between actors and factors of the national innovation system in the form industry-
academia relationships, public – private partnerships, collaboration ventures, inter-
sectoral (-ministerial) collaboration, and Integration of users and customers with 
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innovation processes. There are a lot good practices available from developed as 
well as developing countries which could quite easily be put into use in Tanzania.

“There is little value in research that would not be linked to and lead to 
implementation”

The 2003 ICT Policy builds on a framework developed by the Communications Act 
of 1993 and subsequent legislation. There has been remarkable progress in ICT 
development in the country since 1993, largely driven by the collective efforts of 
both the government at all levels and in all sectors in close partnership with the 

Figure 11. Solar generators imported by REX Investment

private sector and civil society. This coupled with active participation and 
involvement of individuals and national institutions has seen astronomical 
improvements not only the amount of ICT coverage but also uptake by consumers.
The low R&D intensity of the Tanzanian economy (0.3 % of GDP, target 1.0 % by 
2015) cannot be ascribed entirely to an income gap with developed countries and 
a strong dependence on agriculture and other raw material based sectors that 
reduce the scope for R&D based innovation. It is also a reflection of the inefficiency 
of the emerging national innovation system that suffers from strong imbalances 
and bottlenecks. This leads to disappointing performance and low returns on 
investment in R&D, and slows capacity building.
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6.2.3 A Firm View

“The entrepreneurship is human motive, someone cannot be taught to be an 
entrepreneur. The Tanzania history has no support on innovation. Also, the 
private sector is very weak. Therefore, clear changes of mind of the political 
leader to change the top down strategy to bottom up or participatory approach 
so as to engage the grassroots.”

In the long run, fostering entrepreneurship is going to be the most critical 
component of STI capacity building in Tanzania. The ability to absorb and utilize 
new technology and the capacity to innovate must primarily reside in enterprises. 
Entrepreneurs are the ones who organize the production processes, link farmers 
and workers to local and global markets, and train them to meet the exacting 
production and quality control standards required by demanding customers. Seen 
from this perspective, development of entrepreneurship is one of the biggest 
challenges and most essential aspects of STI capacity building in Tanzania.
 The informants noted that there are not enough skilled workforce emerging 
from the Tanzanian universities. There is a focus on theoretical teaching and 
insufficient practical skills – although there are positive examples at the Open 
University of collaborative education with the private sector. An interviewed 
company is taking in paid trainees to educate practical skills for students, who 
then might get a chance to get a job at the company. They furthermore facilitate a 
free internet service (including the hardware) to enable students to educate 
themselves and tryout own projects through a club structure.
 The little role played by the business sector in the financing and performance 
of R&D is the feature that most visibly and measurably distinguishes Tanzania’s 
innovation system from those of more advanced economies. This is very much due 
to its specialization in non-R&D-intensive sectors but also to the fact that the vast 
majority of the small and medium-sized enterprises do not engage in R&D and 
innovation. In Finland the share of the business sector of gross R&D expenditure is 
72 per cent, in China 71 per cent, South Korea 77 per cent, and South Africa 58 
per cent. For the vast majority of Tanzanian companies, purchase of foreign capital 
goods is the means of technology adoption.

“Conclusion of one focus group was that there are wide opportunities in ICT 
and energy sectors in Tanzania, but new methods and business models are 
needed as well as stability in policies.”

There is potential for innovation (STI) driven development, and there are individuals 
and organizations who could act as agents of change. Many of the successful 
entrepreneurs, such as in the case of Raha (the internet business example above), 
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have got their education in Europe (such as the UK). Do they then have attained 
better skills to take advantage of opportunities in Tanzania? With better business 
skills they know how to get things rolling? Tanzania has a number of opportunities 
for making its innovation system more dynamic: it can exploit new knowledge and 
new technologies (ICT, biotechnology) to increase value-added of resource-based 
industries; it can build on ICT cluster to develop related innovative service and 
industrial activities; it can advance further in selected niches in the agricultural, 
industrial and service sectors; it can exploit Tanzania’s environmental advantages 
to capture a larger share of tourism market.
 According to the World Bank Doing Business 2012 data for Tanzania, the 
major hurdles that firms have in doing business are lined to administrative 
practices and the registration of assets. Dealing with construction permits (176th 
globally), registering property (158th globally) and making tax contributions (129th 
globally) are seen to be difficult issues in the business environment. Starting a 
business is a major hurdle (123rd globally), but enforcing contracts is not high on 
the hurdle agenda. Credit availability is seen as being among the biggest 
challenges (98th globally), leaving local small business actors dependant on 
alternative sources (to banks) finance, an expensive inhibitor of growth.

Figure 12. Typical Tanzanian microenterprises
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The markets are highly dominated by the informal sector. The streets of Dar es 
Salaam are filled with small scale microenterprises, such as the ones depicted in 
the picture below. Government has little control over the informal sector due to its 
large size and structure. Fairness of the informal sector is wanting, since there is 
no legal protection and informal payments to officials are the norm.
There is also limited infrastructure for market and innovation. It is often easier for 
local to buy goods outside the country as the infrastructure does not support the 
process of internal sourcing. The market is very dominated by few players that 
effectively limit competition.

6.2.4 User view

“Investment willingness in Tanzania requires a strong promise of returns  
and success”
”You can’t control the private sector in favour of the society”

ICTs have an important role in the socio-economic development of Tanzania as a 
sector which is growing fast and as an enabler in all sectors of the economy. ICTs 
have made significant contributions to socio-economic development. Mobile phone 
penetration has increased from a mere 0.3 % of the population in 2000 to a high of 
50 % in December 2010. As a sector, ICT is the fastest growing sector with annual 
growth rate of over 29 %. Currently the sector is generating revenues in excess of 
USD 1.3 billion per year, providing direct and indirect employment to over 60,000 
people in the country. ICTs are influencing how quickly business itself is being 
transacted, and information access is altering the lifestyles of consumers and their 
expectations from business. ICT offers means of exchanging and mass distributing 
advances in farming techniques, pest control and agro-exports.
 Absorption of the growth in mobile telephony in the country has been 
accelerated by an array of value added applications to the existing ICT 
infrastructure and services. These include infotainment services such as distinctive 
ringtones, picture messaging, internet services and competitive pricing strategies. 
Such services evolved to include lottery using mobile phones, internet banking 
and periodic information updates on sporting and entertainment events. The 
reduction in cost of mobile telecommunication as a result of increased competition 
has seen prices fall dramatically.
 Mobile payments are seen to be an area full of opportunities. Mobile banking 
is also providing new opportunities for the Tanzanians. With mobile services such 
as M-Pesa, people have access to new payment methods, and are able to transfer 
money in new ways. The increase of coverage of the networks, in both the mobile 
network and electric grid, are also seen as providers of new opportunities. 
E-learning, use of mobile phones and information flow are important issues in the 
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development of the country. For the costumer it is easy to change companies i.e. 
you could have three different SIM-cards and always use the cheapest one.
 A caveat, however, has to be exercised relating to the role played by ICTs in 
Tanzania as Molony (2008 ) showed that as elsewhere in the world, ICTs in 
Tanzania are commonly put to an ordinary, ‘non-developmental’ use. Such uses 
collectively summarized as recreational may hinder the potential for positive gain 
from accessing ICTs.

“Small-scale industries need skills to develop products and processes. However 
they do not have funds for this.”

Over 70 % of the urban population uses charcoal as the primary source of energy 
(URT, 2008), which is produced in earth mound kilns with an estimated efficiency 
of about 10 %. This low efficiency is a result of using oversized and moist wood 
and mounds that do not allow proper combustion control. The extent of charcoal 
use and the inefficiency in its production further tax the forests. As energy wood 

Figure 13. Advertisement of mobile banking in front of operator booths.
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yields are far below consumption levels, extensive deforestation each year 
increases the distance and effort required to collect energy for basic needs. 
Extensive deforestation also leads to increased diversion of other biomass energy 
sources, such as agricultural residues and animal dung, from the land to household 
energy consumption.

Figure 14. Woman gathering charcoal in front of small businesses.

 Awareness campaigns are needed to change the general opinion of people. 
Kerosene lighting is still widely used even though the use of solar panel, battery 
and LED light combination can quickly save the money that is needed to buy it. 
There come again the new business models in hand where instead of paying when 
buying, you pay in small amounts when you use the product.
To make electrical supply accessible to low-income consumers, smart meters 
make it possible to have pre-paid electricity as well as real time metering of the 
consumption. Misuse of the system is harder and you always get what you pay for.

6.3 ICT and energy technologies in Tanzania

“New initiatives are needed. Tanzanians have to organize themselves better, 
create an infrastructure, which facilitates emerging technologies.”

The past decade or so has witnessed remarkable developments in mobile 
telecommunications in Tanzania from the increase in the number of mobile network 



79 ESIS final reportIDBM research

providers taking up opportunities offered to them by the sector’s liberalization and 
the investment act and policy of the late 1990s, to the number of subscribers and 
a regulatory entity and the rationalisation of service costs.
 The ICT landscape in Tanzania is dominated by extensive investments in ICT 
infrastructure. Currently the ICT infrastructure covers over 50% of the landmass of 
Tanzania and over 75% of the population. This is an extensive investment 
generating revenues of over USD 1 billion annually. The country has over 5,300 
base stations interconnection with an extensive network of microwave links. Also 
the country has installed capacity of 28,000 ports for asymmetric digital subscriber 
lines (ADSL) with around 200,000 installed capacity of fixed lines. After 2003 
there has been rapid investment in ICT infrastructure adding considerable capacity 
and increasing access significantly. The Government has also embarked on a 
more ambitious programme which includes a project to build over 10,000 
kilometres of fibre backbone which will form the National ICT backbone. In order 
to facilitate tapping of the potential to address the digital divide between urban 
and rural areas the government has established a special fund, Universal 
Communications Service Access Fund, with an aim to extend communications 
services in areas where it is not economically viable or marginally viable to provide 
communications.

“Each Tanzanian has the responsibility and should also have the opportunity 
to be able to influence the policy for products or designs that include charcoal 
stoves, charcoal production tools, cook stoves and solar photovoltaic systems 
[PVs, solar panels]”

The energy sector in Tanzania involves a number of stakeholders, both government 
and non-government institutions within and outside the country. The degree of 
their involvement in energy activities varies significantly, ranging from users of 
energy, producers of energy equipment, and financiers of energy projects, 
researchers (R&D), Non-Governmental Organisations (NGOs), policy makers and 
regulation of energy sector. Key players, in the context of Tanzania’s energy, 
include the Ministry of Energy and Minerals (MEM), Rural Energy Board (REB), the 
Rural Energy Agency (REA), Rural Energy Fund (REF), and the Energy and Water 
Utilities Regulatory Authority (EWURA) and development partners such as the 
World Bank, the African Development Bank, the Swedish International Development 
Agency and Norwegian Agency for Development. Overall, the Ministry of Energy 
and Minerals (MEM) is responsible for all energy-related matters including 
electrical power, coal and petroleum. As implied, the MEM has two divisions: 
Energy and Minerals. The energy division has four sections; Energy Development, 
Petroleum and Gas, Electricity, and Renewable Energy.
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 A duality of centralized and distributed systems exists in the energy sector. As 
an example, TANESCO (Tanzania Electric Supply Company Limited), the main 
national electrical power generation and distribution provider is highly centralized 
as an organization and in its approach to service delivery, while the REA that 
concentrates on the rural areas of Tanzania is based on a decentralized approach. 
The national grid does not cover the major part of the country. In some areas the 
capacity of the grid is much higher than the production and demand, in that case 
the costs are higher and the resources are not used efficiently. In some areas the 
production of energy is insufficient compared to the demand. REA studies and 
finances (but does not own projects), with a mission to provide rural areas with 
distributed modern energy solutions, regardless of grid development (no 
preference in small, big, grid or non-grid as long as targets are reached).
 Applications of biomass energy have largely been confined to biogas for 
heating and cooking purposes and the production of electricity. Tanzania’s ability 
to tap on its biomass potential is undermined by high costs associated with large-
scale infrastructure necessary for production and processing. That being said, 
individual sites have been identified which could produce locally energy from 
production waste. Informants indicated that a wider use of biomass would require 
novel incentives.
 The total potential for biofuel production in Tanzania depends on the potential 
for crop production in the country. To date, approximately four million hectares 
(ha) have been requested from the government for biofuel investment; about 
641,179 ha have already been allocated for biofuel investments. Even less land 
100,000 ha in total, has been fully secured by biofuel investors following the 
procedures for land acquisition. On counts of pressure by local activists, 
environmentalists, academicians, and development partners over food and land 
security concerns, in 2009 the Tanzanian government suspended new biofuel 
developments until appropriate policies, regulatory frameworks and laws are in 
place. Previous studies concluded that wind energy was potentially viable, however 
more studies were required, and the equipment selection had to be optimized to 
match the relatively low wind velocities at the identified site.
 Up to 20 potential geothermal sites have been assessed in Tanzania, three of 
which have been identified as most promising and ripe for more detailed 
investigations. At the moment, there is insufficient information to allow a geothermal 
site to be a firm candidate for the short or midterm in Tanzania’s National Power 
System Master Plan. However given the importance of using Tanzanian resources, 
it has been proposed to include a 100 MW geothermal plant as a candidate in 
2025 or later.
 The utilization of solar energy in Tanzania is still in its infancy. Solar energy 
remains widely used in areas not connected to the national electricity grid for 
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water and space heating, drying, distillation and adsorption cooling as well as 
minimal electricity generation. In 2009, a total of 3.1 Megawatt peak power (MWp) 
of solar energy was generated; the interest in solar power can be attributed to the 
high costs of connecting remote sites to the national grid, the unreliability of 
available power options and a slight reduction in the cost of solar equipment. A 
project to enhance solar power market was launched in 2008 in 13 regions of 
Tanzania Mainland. In additional, technical training on solar power system and 
business management was provided to technicians and various business 
communities.

6.4 Resource mobilization

“The interviewees felt that amount of resources is not a problem, but the 
quality and efficient usage are. Resources are abundant in Tanzania, but they 
are not well utilized and in many cases not utilized at all. One risk is that the 
benefits of the resources would not stay in Tanzania. For example uranium 
would be exported or if a nuclear power plant would be built, the knowledge 
base of Tanzania would not necessarily be sufficient.”

In Tanzania’s vision for 2025, ten main focus areas in harnessing ICT have been 
identified, including strategic ICT leadership, ICT infrastructure, ICT Industry, 
Human Capital, Legal and Regulatory Framework, Productive Sectors, Service 
Sectors, Public Service, Local Content, and Universal Access.
 The Government is investing in a 10,000 km fibre optic backbone (with 3,000 
km completed), intended to reach all regional and district headquarters. This 
geographical spread of the fibre has the potential of reducing the digital divide 
between urban centres and rural areas.
 Projects intend to provide affordable bandwidth to citizens, businesses and 
government. The ICT backbone enables e-education, e-health, e-education, 
telemedicine, e-government and e-commerce and other services yet to be 
conceived. The impact of these services is a general socioeconomic development 
in a society previously marginalized in the development equation.
 Both fibre optic cable systems and satellite networks are to provide international 
connectivity. Satellite is particularly important for the landlocked countries and 
rural and remote areas while fibre optic systems have a cost advantage. The East 
Africa Submarine Cable System (EASSy) was completed in late 2010 and has 
enabled connections with Djibouti, Kenya, Madagascar, Mozambique, Somali, 
South Africa, Sudan and Tanzania and will connect to other adjoining countries in 
the region. SEACOM has connected (from July 2009) Tanzania, Kenya, South 
Africa, Madagascar and Mozambique.
 ICT has a supportive role in information management of health facilities in 
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Tanzania. The majority of people in Tanzania live in rural areas with scattered, little 
or no coverage of health services, implying challenges in access to medical 
references and consultations. This coupled with the geographical size of the 
country and poor road connectivity between urban and rural areas, healthcare can 
tend to be either expensive, inaccessible or both. The aims are high for 
telemedicine based medical service support diagnosis and treatment; with 360 
healthcare workers and coverage of more than 18,000 people, the aim is to 
network 43 hospitals (40 of which are in remote areas). National ICT Backbone 
(NICTBB) indicated that telemedicine has been piloted in e.g. case where a patient 
and local doctor in Kilimanjaro were guided by a foreign expert through live online 
connection.
 Aside from basic ICT skills training and some limited use of e-learning at 
University of Dar es Salaam and the Open University, the real integration and 
exploitation of ICT to address issues of access and quality seems to be extremely 
limited, but there are signs that this is set to change at least at the university and 
teacher training levels.
 The effective integration and utilization of ICT depends on the capacity of the 
system to perform and execute activities of planning, implementation and 
evaluation; however informants indicated that, although government commitment is 
high as evidenced by the policies and strategies, organizational structures and 
culture, lack of skills in critical areas, lack of strategic vision and planning, 
insufficient financial resources and inadequate infrastructure hamper the ability of 
the sector to integrate and use ICT effectively.

“Energy is crucial, every kind. Stable sources of power are needed as ICT 
cannot function without it, and the facilitation of innovations would therefore 
be easier. Use of sustainable sources of energy needs to be promoted.”

A state owned enterprise, TANESCO, is the sole distributor of electricity in the 
national grid (as a result of the 1957 Electricity Ordinance Cap). The total installed 
capacity in 2009 was 827.9 MW while per capita consumption was estimated at 
76 kWh. The system is hydropower dependent, constituting about 561.8 MW or 68 
% of total installed capacity.
 Thermal electricity generating capacity in Tanzania is mainly from Independent 
Power Producers (IPPs) which is characterized by high production costs and 
prevalence in times of power shortages due to its temporary nature. For instance 
during the last excessive load shedding in 2006, the total available electricity in 
the country reached 3,590 GWh units that consisted of 1,981 GWh (55 %) from 
IPP generation, while hydro contributed 1,436 GWh (40 %). The isolated thermal 
systems contributed 86 GWh (2.4%) while cross-border electricity imports from 
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Zambia and Uganda amounted to 61 GWh (1.6%). The thermal plants in the grid 
contributed about 25 GWh, less than two percent of total available electricity in the 
country.
 To date the transmission system in Tanzania operates at 220kV (2,625 km), 
132kV (1,442 km, including a submarine cable to Zanzibar) and 66kV (486 km). 
The medium and low voltage lines are 33kV (10,135km) and 11kV (4,722km) while 
the numerous distribution networks, 440/230V lines have a total length of 
approximately 21,222km. The power networks in the country have been designed 
to follow the demand, which reflects generally political administrative regions and 
it covers, a total of 22 regions out of which 2 constitute the Zanzibar Island 
(Unguja and Pemba). In Tanzania mainland, 14 are connected to the main grid, 
and 6 form their own isolated systems. Unguja is connected to the main grid while 
Pemba is supplied by isolated power plant. Electricity energy sales in the country 
in 2009 4802 GWh, or 78% of total generated plus imports. Power losses, a 
systemic inefficiency of the electricity sub sector in the country as a result of 
dilapidated infrastructure, peaked at a twenty year high rate of 35% of all produced 
electricity.

6.5 Prioritization mechanisms

“Vision for Tanzania: Stability of political and economic systems with service 
provision for all levels of the society with an eradication of poverty, efficient 
use of resources, increase of knowledge, value addition and political will. ICT 
should not be a luxury, and Tanzania can be an ICT hub.”

Figure 15. A back-up generator in front of a business
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Interviewees noted that labelling products as ”import quality” imparts a good 
quality perception in Tanzanians mind whereas locally produced goods might not 
be seen as good, a major issue for a local manufacturer. Firms must also balance 
importing and own production: having an own plant for producing components 
was put off by one party, as productions would have required highly intensive 
mechanization, capital, expertise, and your own generator for running the whole 
plant with stable energy.
 It is easy to start a business in terms of bureaucracy, with regulatory 
information easily available, easy to register. However, the informants also noted 
that the founder must have a very good idea of what s-/he is going to start doing, 
needing to be one step ahead of competition, just as in any country. There is a lot 
of “copycat” or “bandwagonism” behaviour in the business sector, where 
successful models are copied, leading to market saturation in the medium run.

“Government needs to provide infra, energy supply most important; there are 
significant challenges due to power supply interruptions, putting service 
providers on their toes”

According to one informant, the competition from government subsidized national 
companies such as TTCL (Tanzanian Telecommunication Company) is twisting 
competition and pricing. The government regulations support more foreign 
investors and large companies in the internet provider sector; as an indication, 
minimum internet connection capacity to purchase (155 Mb) is financially available 
only to large players, such as foreign owned telecoms. Much of the broadband 
capacity is taken by government, large institutions and large companies. Private 
end users get connection through telecom companies, which buy capacity from 
TTCL in theory serving rural and urban areas, however in reality concentrating on 
urban areas.

6.6 Capacity development and diffusion

“Education has to meet the needs of the market; the quality of university 
education is questionable and therefore the quality of human resources is an 
issue. If the masses are educated more in these two sectors, entrepreneurship 
may become more common”

There is a high ”suppressed demand” at the moment for capacity building; energy 
usage would soar if TANESCO (or other actors) would reach all no-covered areas, 
but budget constraints seem to exasperate and put down expectations. Energy 
regulations are at the moment non-technology specific but the present 
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representatives wanted to change that; other informants noted that absence of 
standards for renewable energy solutions (e.g. solar panels) make unified technical 
solutions difficult.
 Some NGOs are very active in the mission to energize rural areas, to reduce 

Figure 16. Computer classroom in the Open University of Dar es Salaam

biomass dependency, addressing inefficiencies in production and aiming to have 
better access through multiple sources of energy. The vast majority of the 
population lives in rural areas but only a tiny minority there has access to 
electricity.
 One informant indicated that learning-by-doing training for SME actors should 
include understanding the market, business plan creations and usage of energy 
technology, with financial (microfinance) support and, as a main challenge, 
awareness raising to know that new technologies exists and what their benefits 
actually are. Curriculum should be designed based on what the industry demands.
E-learning is a crucial opportunity for the university, its staff and students. It 
facilitates an easy access to for example course materials and exam results for the 
student but also reduces bureaucracy for the staff. As people are not accustomed 
to ICT and are used to face-to-face teaching, the awareness of the benefits of 
e-learning and ICT systems has to be promoted.
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 One informant indicated that there should be a nation-wide focus on training 
and educating in ICT skills; there appears to be plenty of demand from people and 
organizations for basic level ICT training. Collaborating with telecoms is needed to 
keep such education’s costs as low as possible, as mobile connections are costly. 
There are also collaboration opportunities with entrepreneurship institutes to 
create training programs for to-be-ITC entrepreneurs in Tanzania. In such 
interactive programs, students have practical training periods with companies. This 
training dictates if extra courses have to be taken in certain areas. Many times the 
companies who train the students also employ them.
 People have a very positive view on internet, however, the benefits need to be 
shown sometimes before accepting the technology, requiring awareness building. 
Problems arise with technologies that require access to the Internet (or other than 
low budget devices). However, people will use new technologies or services if they 
will be better connected to what is happening around them with the service, and 
the price is low. Curiosity is another factor affecting the adoption of new things.

“The issues of the energy sector lie in knowledge, money and human resources. 
The lack of knowledge and understanding of ICT is a weakness. How to develop 
and disseminate knowledge to potential users? Policies for the two segments 
exist but they do not address innovation. Most of policies are isolated; links 
between ministries and other institutions are missing.”

6.7 Entrepreneurial experimentation

“How to facilitate growth? The knowledge base of entrepreneurs themselves 
has to be developed. Training institutions that address special areas of 
interest are needed, so that new enterprises may be developed, and new skills, 
competencies and expertise discovered.”

The interviewees noted that while potential for entrepreneurial activity exists, the 
environment and knowledge base need development toward a more friendly 
environment for entrepreneurs. A nurturing legal framework and public awareness 
is needed, and focus should be placed on innovation and patents. When 
considering entering the Tanzanian market, partnerships with an existing and 
growing company is seen as a good idea. The job market is dynamic, it is easy to 
hire and fire people.
 Business environment and the opportunities for SMEs are critical, and therefore 
have to be facilitated through further policies. Policies should be harmonized and 
include aspects of innovation. Coordination of institutions, sectors, etc. through 
interlinks and networking is needed to assist knowledge transfers.
 It was felt that affordability is a major issue for many products. There are 
opportunities for new types of business models where the product is not paid 
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directly when purchased, but when used. One example was an oven that is paid 
from the money that is saved, because it uses less charcoal. Income can be 
steady but the savings are small, so the transition from capital cost to recurrent 
cost could increase the demand for higher quality products that allows saving 
money.
 Buying the cheapest products are not usually the cheapest solutions in long 
term. The total cost of a sub standard product tends to be more expensive than 
the total cost of a higher quality product.
 In the sessions with informants, there were significant differences in defining 
entrepreneurship during the conversation, which could indicate that the 
entrepreneurial activity is not fully understood, or that the activity is not seen as a 
valuable asset or it does not exist. It was noted that implementing new technologies 
to old things such as an oven is more challenging than implementing new 
technologies to new things i.e. mobile technologies.
 In the interviews, the local informants indicated some examples of successful 
entrepreneurs in Tanzania. Mostly firms were thought as non-growing companies, 
both in terms of SME’s as in big companies. This clearly is an indication of the 
“zero-sum” or redistributive mentality, where the total volume of income or 
resources is fixed. This is seen to be one of the most significant challenges; how 
to change the redistributive mindset to one that thinks of expanding resources 
through new knowledge and innovation?
 SME’s face difficulties due to a lack of infrastructure: lack of trust, criteria for 
use and application, and banks not being innovative or risk-prone enough to 
support them transfer from informal to formal business is difficult it takes five days 
to start a company on paper but according to a study the time could be 26 days.

“In the last three years the rural coverage has increased from 2,5% to 6%. It 
cannot be forgotten that the country is changing rapidly, and there is 
migration from villages without electricity to villages with electricity; 
Investments and partnerships should be increased.”

Generally the demand for power grows faster than the supply so there are many 
opportunities for energy production and grid coverage. Heavily subsidized 
production methods are challenging and expensive for TANESCO, as tariffs are 
fixed by the regulator, while power generation costs vary according to world 
markets. This is a major barrier to the expansion of both the national grid and 
power generation. Minigrids in rural areas are not connected to the main grid of 
Tanzania. It was understood that the grids separate from the national grid are not 
so regulated in terms of the fixed tariff (the producers can rather charge according 
to the cost of production), which creates incentives local electricity producers to 
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oppose joining the separate grid to national grid, since the tariff would be levied 
for the local grid as well. TANESCO sells the electricity in the same price as in the 
main grid, but they can pay lot more of the electricity. In that case, subsidies can 
turn out to be too expensive for TANESCO.
 The interviews indicated that creating a company in the energy sector is not 
easy, but there are definitely opportunities in creating new ways to produce and 
distribute energy. There have been some training for entrepreneurs and there are 
some ~40 projects currently running that are related to the energy sector.
 In one company visited, the entrepreneurs had originally set up the company 
to obtain employment, starting small with a “small jobs lead to big ones” mentality. 
While the company was still in the early phase of growth, it had invested in world-
class equipment and a network of quality service providers. They note that their 
clients follow global trends, and recognize that “somebody can do a design in 
Nairobi and print it in China, while actually working from home and receiving 
payment online” – this is seen as both as a possibility and potential competitive 
threat (but perhaps not very relevant to the existing current business). They felt 
that the formalities for running a company were not too onerous, but there is a 
need to ensure that clients pay up (with pre-payment the norm).
 For another company, own financing was found from within the family, as 
religious issues prohibit paying interest. The company does not deal with 
government projects, as there are issues with payments, as production prices 
fluctuate in foreign exchange, while payments are made in local currency. The 
interviewees gave to understand that financing, or the lack of it, is one of the main 
things that stand in front of growth in Tanzania. The firm was able to grow as they 
understood what the market needs and made good quality products. Production 
problems arise due to power cuts, and this is very expensive for the company. 
Tanzanians do not understand that domestic products may also have high 
standards and good quality. Corruption was also mentioned as a significant 
problem.

6.8 Market formation

“The market is very dominated by few players that limit competition.”
“At the moment there are 22 million SIM-cards in Tanzania (Note that one 
person may have many), 10 years ago the figure was 2 million. People are using 
multiple SIM-cards to catch the best deals even on a daily basis, and misuses 
appear frequently. Therefore it is now mandatory to register all SIM-cards. 
IT-security is an issue especially to the implementation of e-government. 
Infrastructure also sets some limits.”

While the majority of development takes place in urban areas, most of the people 
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live in rural areas. Moreover, even the urban areas may be under-served. At the 
moment broadband and Internet applications are close to non-existing. However, 
e-teaching, e- government, e-health, e-agriculture, and e-commerce are in demand 
and increasing. The digitalization of broadcasting will take place at the end of 
2012. Preparations for this are made at the moment. The postcode system is also 
currently under construction. When it will be implemented, all roads will have 
names, houses will have numbers, and different parts of the city area codes. This 
is expected to give a boost to e-commerce.
 Mobile telephony is an important way of receiving and circulating market 
information, especially in distant markets; this is underlined by the role it plays in 
bridging the market information gap in agriculture. The First Mile Project made use 
of farmers’ associations which appointed their market investigators to enquire and 
negotiate market prices of agricultural produce who then distributed prices via 
voice calls or text messages to other members of the association. This helped 
farmers increase market access, minimize inefficiencies and maximize profits. After 
one agricultural season, an initial project outlay of USD 200,000 had contributed 
to a gross increase in participants’ income by more than USD 1.8 million.
 Progress towards implementing the 2003 ICT policy have been hindered by a 
narrow range of options as far as the national payment system is concerned, few 
local credit cards, an inadequate legislative framework appropriate for e-business, 
inadequate town planning (rendering postal delivery a challenge), a low degree of 
financial deepening and insufficient telecommunication bandwidth. Local 
businesses have mostly used the internet as a mere medium for advertisement of 
their products and services, rather than commerce and operations management 
platform.
 Recent developments by telecommunications companies in the country have 
aimed at finding business solutions that allow buyers and sellers to interact and 
conclude business transactions online, sending money to each other through 
mobile financial services already available in the local market. Starting in 2011, 
the central bank collaborates with communication infrastructure regulators to 
regulate financial transactions within mobile services. In 2010, there were 9.2 
million of mobile phone subscribers registered for mobile payment services, twice 
those with formal bank accounts. Mobile payment involve funds transfers and 
payment for retail goods and services, top-up mobile phone credits, airtime 
transfers between mobile phones and corporate bill payments (water and 
electricity) and taxes. The market for mobile payments is dominated by Vodacom 
and Tigo, two global operators. The mobile payment is superior in its when 
compared against formal banking – the banks are relying on internet connection 
and with the connection it takes several days for bank transfers to happen, 
whereas with internet connection problems at the bank a transfer can take easily 
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10 days (according to NICTBB representatives in their example of the easiness of 
M-Pesa). Not to mention the travel to the bank, which can be for instance a 2 days 
trip for someone living in rural areas – M-banking provides access to instant 
payments and fast status checks to everyone with a mobile phone.
 Currently, foreign corporations are fervently looking for natural gas sources in 
the Southern coasts of Tanzania: as one informant noted, one such project could 
boost GDP by +25% changing the economical basis for the country radically within 
the next 15 years. But how should those natural resources be managed in order to 
keep the money within Tanzania? (see e.g. Andrade and Morales, 2007 for case 
Angola); development aid strategies should build up a “plan of exit” as Tanzanian 
economy picks up: how should development money be used now in order to make 
the transition successful?
 It appears that the concept of sustainable technology overall in Tanzania differs 
from a European: Green Tech, climate change or other environmental aspects are 
not the first to be mentioned if at all, criteria are more set on renewability and 
efficiency. Investors are not necessary interested in a technology push way but a 
need or problem push based on, say, the issue of deforestation. As one observer 
noted: “The main two challenges for solar panel retail is their initial cost and lack 
of consumer awareness on the possibility. We raise awareness through physical 
demonstrations in the villages, where ”seeing is believing” and the communal pull 
of one having a solar panel is a strong incentive for others to follow”.

6.9 Legitimation and governance

“A vision was voiced that Internet services will be cheaper in the future than 
mobile services, and through this will adopted more; a very positive attitude 
towards the future possibilities of ICT in Tanzania. As an example, in the 
future a passport application could be made online in an internet caf , where 
the computer could also take a picture for the application. This would be a big 
improvement, as at the moment it is very difficult to even apply for a passport 
in Tanzania.”

The government has a clear strategy in ICT and energy. In the five years plan of 
the nation, the government has engaged the private sector in the large extent. For 
example the Zanzibar power cable, which was supposed to be replaced after 20 
years, broke down due to lack of action and the island was left without power for 
more than a month. Informants also claimed that there is no clear energy policy 
strategy from the top, and no implementation targets for the strategy; current 
models benefit urban citizens and modern economy promotion rather than 
supporting the poor. During the panels, an opinionwas voiced that the national 
strategic priorities are good but the implementation is poor, partly because the 
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decision making is done by few people.
 In order to facilitate taping of the potential to address the digital divide between 
urban and rural areas the government has established a special fund for this 
purpose, with an aim to extend communications services in areas where it is not 
economically viable or marginally viable to provide communications. The focus is 
on the extension of voice communications infrastructure through subsidies, 
provision of internet services in underserved areas with a focus on government 
schools, hospitals, libraries and training centres. The fund is also responsible for 
extending postal network in underserved areas and providing broadcasting 
services also in underserved areas.
 Interviewees indicated that extending infrastructure to underserved areas will 
bring new opportunities previously available only in large cities and towns to the 
masses in rural areas. Services like mobile banking using mobile network 
infrastructure will extend financial services to areas without traditional banking 
services. In the future, the prices of connectivity are seen to be distance insensitive 
and much lower than today. This reduces the costs of deployment of ICTs services 
even in rural areas as the distances are reduced to only distance between district 
headquarters.

Figure 17. Power cables in Tanzania
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“Institutionalization is needed so that results of policies will be followed up 
and measured. At the moment not all policy initiatives have been actually 
executed. A proactive entity, which pushes the agenda further is needed.”

The legal framework for the energy sector, including power, is defined by the 
electricity ordinance of 1931 and its regulation is vested to the Energy and Water 
Utilities Regulatory Authority (EWURA) under EWURA act of 2001, the 2005 Rural 
Energy Agency Act, and the subsequent electricity act of 2006. Despite a well 
defined set of institutional and policy frameworks, the country’s energy sector has 
continued to be underdeveloped partly a reflection of a distinct lack of political will 
and financial constraints undermining investment in the sector.
 A number of studies have shown that the main source of primary energy supply 
in Tanzania has remained to be biomass-based energies particularly energy-wood 
(charcoal and firewood), which are the main source of energy to both urban and 
rural areas. Biomass based energy accounts for more than 90 % of primary energy 
supply. Commercial energy sources i.e., petroleum and electricity, account for 
about 8 % and 1.2 %, respectively, of the primary energy used. Coal, solar and 
wind account for less than 1 % of energy used. As there are no technology-specific 
regulations, there is also a lack of broad based thrust to invest into new, greener, 
energy production facilities in commercial generation.

“Creation of incentives for efficiency in the public sector is needed so as to 
make them provide the service better like the one provided by private sector.”
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7.0 Findings
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This section examines the findings that arise from the fieldwork described above. 
The findings build on the field mission reinforced and triangulated with independent 
data sources a presented above. Here we present the findings from the analysis 
as it pertains to the research questions of the study.

7.1 Cross-case analysis

The cross-case analysis has the overall aim to respond to the Research Question 
number 1 of the study:

“RQ 1: Which are key drivers for the emergence of innovation systems  
at sectoral level in developing countries?”

A framework for the case-by-case analysis was developed in the previous sections 
to examine the evidence from an innovation ecosystem thinking perspective, where 
the conventional model of an innovation system (built on the triple helix [see e.g. 
Leydesdorff and Etzkowitz, 2001] of the public sector, businesses and universities) 
has been enlarged to also include a user component. The four elements of public 
support, the views on know-how, the firm and the users correspond to the 
elements in an innovation ecosystem for the purposes of this analysis. This 
enhanced model has the advantage to joining top- down and bottom-up 
perspectives.
 Through this analysis framework we are able to validate the drivers, and 
respond to the initial research question. The six key drivers, developed originally 
for high-income economies, have been essentially found to be valid also in the 
context of the emerging innovation systems of Tanzania and Vietnam. As illustrated 
in Appendix 3, the evidence tabulated from the different data sources support the 
view that the initially proposed drivers do support the emergence and development 
of sectoral innovation systems in the observed contexts. These findings also 
support the (implicit) argument of this study; that taking care of these drivers will 
create emerging sectoral innovation systems which in turn will (eventually) result in 
welfare accumulation. However, to condense and simplify, we propose that the 
drivers can be further grouped to three meta-drivers that provide opportunities for 
development. The three key opportunity areas are: 1) Resource development; 2) 
Enhanced entrepreneurism; and 3) Good governance.

In this section we shift the perspective from the validation of the drivers into the 
examining the opportunities that exist to further develop the innovation ecosystem 
in the two examined countries. An analysis through the opportunity and value 
frameworks allows us to examine the remaining research questions:
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Driver Evidence Opportunities Policies Value 
indicators

Human Capital

(Resource  
Mobilization)

Educational delivery 
systems outdated, 
firms need to retrain, 
business skills are 
lacking
Systems based on 
redistribution and not 
on profiting from new 
ideas or 
entrepreneurship
National strategies 
potentially 
mismatched with 
educational delivery 
(e.g. nuclear energy 
and VN)
Relevant education is 
not accessible (TZ 
especially)

Enhance relevance of 
education and update 
of skills development 
for firms through:
- practice-based   
  education
- involvement of firms
- promoting  
  entrepreneurship
Expand availability of 
relevant training 
through mobile 
services
Enable use of hidden 
abilities through 
improved 
management 
practices

Support ecosystem of 
education through 
linking firms with 
educational 
institutions inside the 
case countries
Support outside 
linkages to bring new 
ideas to play
Support the use of 
hidden abilities
Support building on 
current collaborative 
schemes

User gets direct value 
from education
Firms are able to 
engage without 
retraining graduates
Educational 
institutions create 
value for users and 
firms
Existing abilities used 
more

Financial 
Capital

(Resource  
Mobilization)

Large MNEs do not 
often source locally
Bias to fund SOEs 
reduces available 
capital
Informal sector 
finance family based 
(VN, TZ), high 
transaction costs
Rural area finance 
lacking (TZ)
Financial sector with 
very limited coverage 
(TZ especially) and 
only to formal 
economy
Regulation in ENT 
lowers private 
investments (TZ 
especially)

Enhance use of 
existing resource-
base through system 
integrators that link 
financiers and clients:
-creating risk 
reduction 
mechanisms
-building further on 
mobile platforms for 
payments, loans, 
taxes, licenses
-bringing actors into 
the formal economy 
through mobile 
services

Support development 
of alternative 
mechanisms of 
banking, transactions
Support making 
funding available for 
new ideas
Support skills 
development to obtain 
and manage funding 
for SMEs and 
microenterprises

User-created new 
ideas get funded at 
the village and urban 
levels
Informal sector has 
access to affordable 
finance
Informal firms get 
value from becoming 
formalized
Large firms benefit 
from linking into local 
ecosystem

“RQ 2.Which are the possibilities and bottlenecks for Finnish 
development cooperation to support these key drivers currently and in 
the future?”
“RQ 3.Which are the main policy issues and challenges in strengthening 
the innovation element of development policy?”
“RQ 4.Which types of indicators can measure the effectiveness of 
development cooperation in influencing key drivers for STI-based 
innovation systems at sectoral level?”

The table below summarizes the key evidence, opportunities, implications for 
policy and attributes for the value indicators that reflect the value added for the 
different stakeholders of the system that serve as the basis for indicator 
development.

A summary of the analysis
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Driver Evidence Opportunities Policies Value 
Indicators

Physical Capital

 

(Resource  
Mobilization)

Access to energy 
precarious (TZ),  
inhibits growth
ENT Technology 
renewal lacking  
(VN, TZ)
Centralized systems 
problematic in ENT
ICT expanding, but 
lack of energy 
constraint(TZ)
Natural resources not 
used efficiently
Urban – rural divide 
not equitable

New business models 
to expand ENTs (TZ)
Increase the 
efficiency and access 
to in the use of 
current ENTs (TZ 
especially)
New interim 
technologies enable 
new knowledge 
services on existing 
platforms

Support user-driven 
systems in energy 
generation
Support user-driven 
service platforms
Support increased 
efficiency in the use 
of existing ICT and 
ENT solutions

Users gain access to 
energy
Users gain access to 
new services on 
existing platforms
Firms increase 
productivity and 
profitability of existing 
platforms, technical 
solutions, constant 
energy
Society has a livable 
environment

Knowledge 
Capital

(Capacity 
development and 
diffusion)

ICT systems are 
underused
Know-how from 
abroad cannot be 
used at home
External knowledge 
does not diffuse 
easily into local firms
High hierarchies 
inhibit lateral learning
Language skills limit 
access (VN)
Market information is 
lacking
Urban vs rural gaps 
in ICT and energy
Low value in research 
outputs, wasted R&D 
inputs
Low collaboration 
between knowledge 
creation and teaching
Regulators not up to 
date

Enhance the use of 
existing knowledge 
already inside 
organizations
Enhance the 
opportunities to learn 
from the local 
ecosystem 
Make knowledge into 
an easily transferable 
good

Support the improved 
use of existing 
knowledge through 
collaboration
Support the diffusion 
of new ideas in 
organizations
Support diffusion of 
knowledge through the 
local ecosystem 
Support information 
systems based on 
valuable and tradeable 
knowledge

Users are able to 
apply knowledge
Firms able to know 
what they know and 
use it
The local ecosystem 
is able to source 
internally
Actors are able to 
profit from their 
knowledge, create 
incentives

Prioritization 
mechanisms

Strategic choices are 
limited due to 
structural rigidities
Population growth 
creates pressure
Efficiency of current 
operations not optimal
Resources are spread 
thinly
Awareness of choices 
is lacking
Incentives to change 
are not in place
Vested interests lock 
technology choices
Policies do not make 
alternative choices 
affordable
Redistributive mindset 
restricts alternatives
Policy results are not 
know or measured

Room to create 
incentive structures 
that support priority 
setting
Mindset can be 
developed from 
redistribution to new 
wealth creation
Awareness of 
alternative and 
opportunities can be 
enhanced
Feedback systems to 
policymakers can 
improve priority setting
 

Support feedback 
mechanism 
development from the 
field (especially 
informal sector) to 
policymaking
Engage innovation 
thinking of new wealth 
creation instead of 
redistribution
Create awareness of 
alternative 
opportunities, 
technologies

Users have incentives 
to change their ways 
of doing things
Firms have incentives 
to change
The ecosystem 
absorbs novelty
Society is able to set 
sustainable priorities
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Driver Evidence Opportunities Policies Value 
Indicators

Entrepre- 
neurial  
experimen- 
tation

Services for 
entrepreneurs are 
restricted
Entrepreneurship 
often family based, 
restricting 
collaboration
Job markets dynamic 
(good for individuals, 
hampers firms)
Informal sector 
without rule of law
Formal sector 
bureaucratic
SoE bias skews 
competition, restricts 
access to capital
Competition skewed 
due to small number 
of players (TZ) 
Firms easy to start, 
difficult to close
Lack of appreciation 
towards creativity and 
IPR
Low support to young 
entrepreneurs
Weak knowledge of 
business models
High “policy depen- 
dency” in thinking

Room for 
experimentation in 
new business 
concepts, ideas
There is a clear 
opening for “business 
labs” to develop new 
ideas into businesses
Collaborative 
initiatives can join 
existing knowledge 
bases for the benefit 
of all to create new 
“bundled” businesses
Developing the 
ecosystem can create 
opportunities of 
growth for small 
operators 
Small business 
organizations can 
lobby for policy 
changes
Best practices to 
enhance yourg 
entrepreneurship are 
available 
internationally

Support the process 
of the informal sector 
becoming formal
Support and enable 
the use of existing 
knowledge base
Support collaboration 
across the ecosystem
Create incentives to 
move into the formal 
economy
Develop rule of law 
and small business 
protection and 
support systems
Support growth 
enterprises 
Support new idea 
diffusion and open 
innovation to enable 
new business

Individuals are able to 
become 
entrepreneurs
Informal enterprises 
become formalized
SME’s are able to get 
on a fast growth track
SoE’s are able to 
profit from 
intrapreneruship
Large MNEs and local 
ecosystem profit from 
each other
Society is creating 
wealth through new 
ideas

Market 
formation

Private sector growth 
is fast in VN, slow in 
TZ
Joint ventures nee- 
ded to develop wide 
natural resources
New technology 
uptake quick in urban 
areas, slow in rural 
areas
Green technologies 
still on paper
Structural bias for 
large players
Copy cat behavior 
saturates markets
Entrepreneurs use 
market push 
strategies
Waste not seen a 
marketable good/
resource
Stability in markets 
not constant
Market disruptions 
caused by entrants 
from China, other 
places

Innovation mindset of 
new wealth creation 
underpins identifying, 
creating and 
developing new 
markets through new 
ideas
Waste can be made 
into resource through 
correct and timely 
incentives
Firms can shift from 
market push to pull 
strategies to 
understand their 
markets better
Collaboration in the 
marketplace can 
create new openings 
for all

Support emerging 
new markets through 
non-restrictive 
policies and 
regulation
Support not only 
competition but also 
collaboration, 
co-opetition, alliances, 
joint ventures and like 
on the market level

Small (informal) 
operators co-exists 
with large players to 
mutual benefit
Firms able to use 
existing and new 
market knowledge to 
create new business
Regulation allows 
markets to evolve into 
new configurations
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7.2 Opportunity Areas

From previous analysis we are able to move on to derive a series of practical 
opportunity areas that exist to support the innovation ecosystems in Vietnam and 
Tanzania. These can also be understood as possibilities to direct the current 
Finnish development practice towards an innovation/STI promotion mindset. This 
section is directly linked to the second and third research questions of the study. 
As the last research question of the study, indicator types were to be explored to 
examine the effectiveness of influencing the key drivers of STI- based innovation 
systems at sectoral level.
 In this section we factor the observations from the six drivers into four 
opportunity areas. These areas have been identified (and named) from the study, 
in order to organize (and thus operationalize) the emerging opportunities. The 
cross-case observations from Vietnam and Tanzania can be seen to fall into four 
main opportunity themes: i) Educating for innovation; ii) Making resources work; iii) 
Creating new wealth; and iv) Diffusing novelty. These areas of opportunity roughly 
match the aggregate drivers discussed above.
 The common denominator that cuts across all of the four themes is the idea of 
collaboration across the stakeholder groups inside the innovation ecosystem. As 
for the sectors chosen for this study, ICT makes the collaboration effective, while 
energy makes it possible.

Driver Evidence Opportunities Policies Value 
Indicators

Legitimitation 
and  
governance

Feedback loops from 
firms to policymaking 
are lacking
Policy relevance is 
always not clear
Outdated policies, 
legal framework
Informal sector has 
no lobbying power
Hierarchical 
decision-making, 
bypass easily latest 
knowledge
Regulatory structures 
do not support ne 
business
“Policy-driven” 
development instead 
of experimentation
Resource usage is 
not optimal
Business incubation 
structures not well 
developed
ICT a potential tool 
for service design

Create feedback 
mechanisms that 
enable obtaining 
timely and accurate 
feedback for 
policymaking
Incorporate the 
informal sector into 
formal decision-
making, processes, 
policies
Improve the way in 
which existing 
knowledge is used
Collaborative 
initiatives across the 
innovation ecosystem 
can create new 
opportunities
New businesses 
based on new ideas

Support knowledge 
diffusion and the use 
of new technologies
Support feedback 
mechanisms from 
field to policy
Support 
experimentation in 
new business 
through collaboration
Enable informal to 
become formal 
through well placed 
incentives
Adopt a holistic 
perspective of 
bottom-up and 
top-down business 
development to 
create and maintain 
stable ecosystems

Informal players 
brought into formal
Both bottom-up and 
top-down 
perspectives exist
Firm’ voice affects 
policymaking 
positively
Regulation supports 
new business 
development
Best knowledge is 
brought to play
ICT enables 
improved 
governance
Ecosystem stability 
is supported through 
collaboration
Wealth is created in 
society
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Opportunity Area 1: Educating for Innovation

This opportunity area is linked to capacity development and diffusion. The study 
was looking for evidence on the breadth and depth of the current, potential and 
emerging knowledge base in ICT and Energy technologies leads us to make two 
key observations. In the first place, there appears to be a substantial knowledge 
base that is currently untapped.
 We note that there are numerous and wide opportunities to educate for 
innovation. This has the objective of creating capability and enhancing existing 
and future human resources. Human capabilities are fundamental to the 
development of an innovation ecosystem, and the need to build-up human capital 
in both Vietnam and especially Tanzania comes across widely from the interviews, 
focus groups and observation work. To illustrate the point, in the case of Tanzania, 
one is not talking about the numbers of scientists or engineers on staff educated 
on the tertiary level, but on the number of staff qualified at any level. There appears 
to exist also an internal, cross-disciplinary brain-drain, where graduates and 
qualified staff are very mobile and tend to vote with their wallets, hindering long 
terms development of the firms (and also research and educational). The key 
issues appear to be linked to the value of developing human capital and the 
efficiency in its use.
 That being said, the relevance of education to innovation needs to be thought 
of, as well as the coherence of content of such training. We argue that innovation 
is not a subject that can be taught separately, but it is a mindset that pervades 
education throughout. There are evidently skills that need to be taught (such as 
innovation management, project management, new products development 
processes, design, management skills, entrepreneurship to name a few), but the 
key competence is innovation is systemic in nature, which means that it joins 
things from various disciplines, combining ideas, bundling old things into new 
configurations.
As innovation of any kind can be argued to have three main attributes of novelty, 
utility and success, education must also create a willingness, opening and real 
possibility to explore the three at any level of education, preferably starting from 
an early age.
 Novelty: Educational activities must embrace new ideas and novelty. That 
implies that a shift must be made from pedagogical approaches that rely on the 
repetition of the existing knowledge into an exploration of the world. This implies a 
constructivist view of pedagogy that understands that students build up their own 
knowledge and teachers and lecturers only facilitate the process, moving away 
from learning by mechanical repetition. It is very difficult to restructure a whole 
educational system to do this, but a short cut does exist, through supporting 
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practice-based learning. This means that some part of education is done in real-
life situations, as in internships in companies. It is possible to support a shift to 
this direction by creating mechanisms that support training periods and internship 
also outside of the country, where new ideas abound.
 Utility: Education must emphasize the utility of the new knowledge. Much of 
the teaching in our educational systems is highly theoretical and of little practical 
value. While the study of theory is important to ground knowledge, promoting 
practice-based learning can link up theory to practice, creating a sense of utility in 
the application of knowledge.
 Success: The diffusion of ideas is important. If inventions are to become 
innovations, there must be adoption by many: this applies to products, services, as 
well as ways of doing things. Diffusion requires collaborative work and deep 
interaction; this is why education must address the abilities to collaborate. Very 
often innovators are people who can bridge between different disciplines, 
jurisdictions, communities of practice and people, and between the top and bottom 
levels of organizations and society. Teaching these networking skills is extremely 
important for future innovators. Again practice-based education is a key tool to 
achieve this, together with interdisciplinary educational programs, where academic 
silos are broken on purpose.
 The common denominator between the three educational elements is 
collaborative work in real-life settings, learning useful skills that are valuable to 
many.

Opportunity Area 2: Making Resources Work

In the research, four main issues have been observed in terms of resources: 
access to them, their practical use, and diffusion of knowledge about them. There 
is a fourth issue, which is related to the adequacy of the (physical) infrastructure; 
this is a “hygiene” issue, which means that the sufficient infrastructure must exist, 
but the highest possible standard may not be required. This opportunity area is 
directly linked to the resource mobilization driver (concerned with examining 
issues related to human, financial, and physical capital - for the purposes of this 
stuffy human capital was discussed in theme 1 above)
 Access: Many informants indicated that access to resources was a key issue, 
especially in terms of finance. It was felt that opportunities were lost, or growth 
was stunted as (especially firms) could not raise operating of investment capital to 
transform ideas into wealth17. At the same time, resources could not be made 
available due to administrative bottlenecks and lacking decisions. Access to 

17 Organizations also had great difficulty to access adequate human resources, but this we  
  deal with in the Educating for Innovation area
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knowledge was also seen as a major hurdle. What is notable is the fact that many 
of the resource needs are basic in the case country contexts. On the other hand, 
the financial resource issues are often about an absolute lack of timely and 
affordable support for new ideas, while the observable lack of physical 
infrastructure holds back the development of other resources and the diffusion of 
new ideas.
 Usage: It was often mentioned in the interviews that resources as such are not 
an issue, but the efficient usage of resources is. In many cases, it was felt that 
ample resources exist, but that a lack of prioritization and contradicting aims 
created situations where resources were wasted or in some cases not used at all. 
Knowledge resources are not always used to best benefit. As an example, 
graduates that have received training in highly industrialized countries are not able 
to use their learning to benefit when they come back to their home country. On 
another level, lack of internal collaboration within the ecosystems makes internal 
sourcing difficult.
 Diffusion: Knowledge about resources and their usage is the common 
denominator in making the application of resources both efficient and effective. 
Typically, access to resources requires specialist knowledge, be it in searching for 
human resources, acquiring funding or mobilizing physical space for operations. 
Using resources efficiently is similarly dependent on knowing the best practice.
 Individuals and organizations are able to acquire this best practice of 
accessing and using knowledge resources often through multi-actor collaboration 
inside the innovation ecosystem. Making sure that public support, know-how, the 
firm and user views meet is a way to promote the diffusion of best practices. The 
aim is to profit from knowledge and to make knowledge a valuable commodity that 
can be traded. Individuals do recognize that information can be sold (i.e. 
agricultural price information), but seemingly on a very practical level only, missing 
out on the long-term cumulative know-how build-up. This may also be linked to the 
IPR protection systems in the case countries; even though legislation may be in 
place, they are unenforceable.
 That being said, the key issue in the promotion of these structures, organization, 
events and free-form collaboration is linked to the impact that these initiatives 
have. Way too often workshops are held, events are arranged, and seminars are 
held, and the only outcome is paper and talk. Promoting collaboration in innovation 
should have very practical aims and aim for tangible results. As an example, a 
service development workshop could be organized so that it includes a practical 
testing (with a real group of potential clients) of the service to be developed. This 
is very rarely done. This ensures that what is being developed is not too far away 
from reality.
 Adequate infrastructure: As the last major emerging issue, restrictive in 
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nature, adequate infrastructure was named (especially in Tanzania) as a key 
determinant of what is and what is not possible. This is very much a yes-no issue, 
answering the question: “does the infrastructure enable this activity?”. The option 
is then either to change the activity or build up the infrastructure.

Opportunity Area 3: Creating New Wealth

In terms of entrepreneurial experimentation, the study looked at the evidence of an 
institutional infrastructure that is favourable for entrepreneurial activity, firm 
establishment and growth. While there are firms that exist in various stages of 
development in both case countries, as it is expected, the key picture that is 
painted is lopsided. There is clear bias towards large firms, both MNEs and SOEs, 
and the informal small operators are essentially operating “subsistence” 
businesses in many cases. The bridging of the informal and formal sectors is 
clearly a challenge that needs to be addressed, and one that needs attention on 
all levels.
 Collaborative work: While collaboration is essential for relevant education and 
best resource usage, it also underpins the transformation of new ideas into 
business. As such new ideas can come from anywhere, but often happy random 
encounters, or serendipity, may be at the root of excellent business ideas. 
Collaboration is the bread and butter of making inventions (or new ideas) into 
innovations (if we think that they are successfully diffused inventions). Innovation is 
essentially hard work done with people. Having ideas is not enough; they must be 
transformed into real business. The lone days of the sole inventor have long ago 
passed, and creative teamwork drives innovation today. In order for teamwork to 
be effective it must be based on a mutual interest of the parties to develop 
something new. This does not necessarily mean that all team members are equal 
(often there are employers and employees involved), it just means that every team 
member should have a contribution to make. This is why practice based education 
is so important: collaboration is a skill just as mathematics, it can be taught. In 
order to promote collaborative work (also across national boundaries) programs 
can be set up, and “innovation camps” or “start-up saunas” and similar events can 
be sponsored.
 Driving Incentives: In order for new business development to be successful, 
society must provide reasonable incentives for individuals and firms that drive 
entrepreneurship. In the case countries, these incentives were found to be vague 
and undefined and sometimes it appears that entrepreneurs “hide their success” 
to avoid being ostracized. Monetary compensation is a widely used incentive, but 
also status and societal appreciation are great drivers for entrepreneurship.
 If one is able to develop a perception in society that entrepreneurship is 
respectable, valuable and appreciated, then one will be positively placed to 
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develop an entrepreneurial culture. Innovation prizes are a much used and 
effective tool, to promote this. Another possibility is to support setting up of 
entrepreneurial societies, where peer support is available.
 New business models: the third issue that emerges from the field visits is linked 
to business models. There is a clear need to develop new business models, clearly 
articulating who the customers are, what is the value that the business is creating 
for the customer, how is this value for money delivered, and where do the revenues 
come from. At the same time it is important to understand the partnerships and 
collaboration that is needed to make the business successful, together with the 
key activities and resources needed, not forgetting the costs involved in doing 
business.
 There is ample opportunity to train small and medium enterprises in business 
modelling skills; the individual elements are not complex, but the key question is 
how one builds up a whole out of the pieces. There are innumerable possibilities 
to innovate in any one of the components of the business model. There is also an 
opportunity to take a very hands-on approach in developing these models, using 
real life as the laboratory; wide possibilities can be seen in the informal sector in 
this area.
 New markets: In terms of market formation, we note that the informal-formal 
divide continues. How well firms and individuals are able to identify their customers, 
markets, export possibilities and create/maintain new business models is very 
much dependent on the origin and stage in development of the firm. One of the 
key observations is that collaborative initiatives are currently not very visible, and 
the interaction between firms and individuals is mediated on a very ad hoc basis.
In the best of cases, innovation creates new markets, or transforms old ones 
somewhat or beyond recognition. This, together with the entrepreneurial culture 
formation, is the single biggest hurdle in the case countries. The current mind-set 
is often redistributive, i.e. based on the idea that there is a finite set of opportunities 
that can only be distributed differently between the various actors. Seen from the 
outside the marketplace in, say, Tanzania would at first appear to be limited, and 
divided up by the current actors, with no room for new players. But the key 
message from the mobile telecom industry is that innovations can transform whole 
sectors of the economy, impacting also on parallel area (such as banking in the 
case of mobile payments).
 While it is difficult to promote the development of new markets (as they often 
emerge from unforeseen directions), it is possible to create space in society for 
new emerging phenomena. This would essentially mean lobbying for an open 
economy (not implying automatically economic neo-liberalism, but an open and 
fair game within the rules set by society). This is a key area of potential policy 
support by donor groups. Ideally, these new markets would have to be based on 
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user demand and a market pull, but technology push may also be present.
 Real options: In terms of prioritization, the mechanisms that exist to make 
choices are very basic in the case countries, and focus not on strategic choices 
but more on available possibilities. The inbuilt rigidities in the societies make it 
often impossible to configure assets optimally. This also has an impact on the 
available technologies. As an example, the deregulation of the ICT sector has led 
to a wide availability of technologies in both case countries, but the energy sector 
demonstrates rigidities that effectively limit the access of electricity in TZ. Perhaps 
the key issue in terms of prioritization are the incentives that exist to make changes 
that would allow parties to prioritize better. Currently in many case perverse 
incentives hold back both users and firms, and society is not able to set 
sustainable priorities that would support the local ecosystems in ICT and energy 
technologies.
 Creative destruction seems to be induced from the outside, and in many cases 
the construction has not a level where it could be destroyed. Lead positions tend 
to be upheld through regulatory mandates, and emerging technologies and new 
ideas seem to diffuse slowly.
 What emerges from the market and entrepreneurial context of the study is the 
essence of the private sector: creating new wealth through innovation.
 One of the findings from the field was that there are tremendous constraints in 
terms of new priority setting in all actor groups. All societies and economies have 
a great degree of history and path dependency built into them, and there is rarely 
a situation where one can do a completely fresh start. That being said, capabilities 
to build new businesses, launch improved products or service, or develop 
alternative markets are only as good as the real opportunities that exist to realize 
them. The constraints that exist are formidable, as innovation tends to change 
existing structures and the balance of vested interests. But if a society wishes to 
shift the redistributive paradigm into one that is focused on new wealth creation, it 
has no choice but to endorse the availability of real options for the future. 
Promoting real options in society is linked to diffusing novelty below.

Opportunity Area 4: Diffusing Novelty

The last opportunity space is linked to the public support of innovation. In the area 
of legitimation and governance, the study examined the evidence on the level of 
social acceptance of technology and its applications in the society, and how this 
is visible in the everyday. There appears to be a clear divide between the rural and 
urban areas in how technology, knowledge and new ideas are accepted and taken 
up. This is also linked to the availability of services (roads, banking, electricity, 
telecom, to name a few) that people have at their disposal. While a clear task for 
policy is to support access to infrastructure, another one it to create opportunities 
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in all areas of the ecosystem, informal-formal, rural-urban. The situation today 
ignores to a large part the potential in terms of the informal sector and the rural 
areas of the economy, to the detriment of the whole.
 The key challenge in both case countries is linked to diffusion of new ideas. 
On one hand you have the example of mobile telephony and services, which has 
had an exceptional pickup rate once basic affordability and minimal coverage of 
services was achieved, snowballing into a new industry with bundled services and 
an ecosystem of its own. The key role played by the public sector in collaborating 
with private companies, together with a deregulation process enabled a completely 
new ICT configuration to emerge. Novelty has been diffused widely and at a very 
fast pace.
 On the other hand, the energy sectors in both case countries are clearly held 
back by the monopolistic structures and rigidities that inhibit the adoption of new 
ideas and change. The case of the ICT diffusion seems to be an exception, 
because it entered a new space that was either not fully occupied by vested 
interests and/or these interests were conveniently lined up with new business 
areas. What seems to be happening in the energy sector is that small-scale 
distributed initiatives (in especially solar solutions) are slowly spreading (partly 
due to need to charge mobile phones) in the grass roots level. At the same time 
the electrical distribution monopolies are finding solutions that enable service 
provision in user-friendly formats (such as pre-paid electricity). It may be early to 
say whether there is (a) bottom-up and top-down convergence, but clearly demand 
exists to improve service delivery.
 The public sector could help the society to diffuse new ideas and prioritize 
between technological alternatives and solutions through small scale experiments 
made together with communities, small scale producers and informal sector 
actors. Essentially this activity would be fostering public private collaborative 
efforts in the local ecosystem. The idea is essentially to involve the users in the 
process of experimenting and finding distributed solutions that can grow and have 
wider application. In both case countries the centrally planned tradition load the 
deck against such grassroots diffusion of new ideas; proposed solutions tend to 
be so big that they become difficult to implement and fund, thus nothing happens.

7.3 Opportunity indicators

Directly in reference to the last research question:

“RQ 4.Which types of indicators can measure the effectiveness of 
development cooperation in influencing key drivers for STI-based 
innovation systems at sectoral level?”
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We have discussed the indicators and the challenges in measurement above and 
previously in the separate interim report for the ESIS project. The indicators are 
aimed to support developing intervention to support emergence of innovation 
systems in developing economies. The intended use is to select appropriate 
indicators that enable assessment of the progress of sectoral innovation systems 
and evaluation of the outcomes and long term impact of policy interventions.
 However, while we present quantitative, as well as qualitative indicators, it is to 
be noted, that due to the qualitative nature of this research, the indicators are 
selected on the basis of existing literature and validated only in terms of so called 
informed argument. Thus, when implementing these indicators, it is advisable to 
select multiple possibly overlapping indicators and to periodically audit the state of 
the art in the measured system and compare the observed results to the values of 
the indicators by means of a longitudinal quantitative analysis to validate the 
indicators set and its ability to measure the progress of the innovation system.
 The nature of the indicators dictate that the national governments are probably 
in the best position to collect the information through e.g. statistical offices or similar 
arrangements, while donors themselves have access to project data. Further, the set 
of indicators could be complemented with a composite innovation index such as the 
ArCo technology index or the Global Innovation Index that would enable relatively 
simple and direct monitoring and comparison over different economies. However, as 
the update of some of these indices seems to be rather periodic, there is also room 
for e.g. donor groups to act as a driving force to establish yearly data collection and 
calculating indices to provide up to date information on the state of the art.
 A broader measurement issue is underlined by the finding that the educational 
standards may be quite varied over institutions and regions within a nation, not to 
mention between nations. This raises the question whether it would be advisable to 
install national standardized test for different levels of education, in the manner of 
the matriculation examination as commonly applied e.g. in Finland, or the National 
Curriculum assessment in the U.K or the SAT (orig. Scholastic Aptitude Test, 
Scholastic Assessment Test) test in the U.S. and even further also in the tertiary 
level. Although standardized testing in the tertiary level is relatively rare, e.g. 
University audits and quality certificates are employed more frequently either as 
administered by national organizations (e.g. The Quality Assurance Agency for 
Higher Education in the UK) or independent quality management organizations (e.g. 
the Accreditation Agency for Degree Programmes in Engineering, Informatics, the 
Natural Sciences and Mathematics ASIIN e.V. – a non-profit organization owned by 
German industrial and business associations, technical and scientific associations 
and coordination group of German Technical Universities and Polytechnics).
 With these comments, we propose indicators for measuring developing sectoral 
innovation ecosystems in the following table. The indicators are organized on the 
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levels by the opportunity, rather than level of analysis. The indicators aspire to 
capture the key development for each level to e.g. enable building a monitoring 
and evaluation system for policy interventions and programs that aspire to enhance 
building (sectoral) innovation ecosystems.

Table 5: Proposed indicators to follow attainment of development opportunities for innovation ecosystems

Opportunity 
areas

Inputs / 
Enablers

Processes Outputs Impacts

Educating 
for 
innovation

Funding for 
education per 
capita, or per GDP
Availability of 
education in terms 
of geographic 
coverage and rate 
of enrollment on 
different 
enrollment levels
Tertiary science 
enrollment

Number of 
students per 
teacher
Student retention 
rate, rate between 
graduated and 
enrolled students
Number of 
practice based 
learning initiatives 
and problem 
solving 
assignments per 
educational 
institution
Number of 
collaboration 
project 
assignments and 
team work 
exercises in 
curricula per 
educational 
institution
Inclusion of 
entrepreneurship, 
project and 
operations 
management in 
tertiary education 
programs
Number of 
internationally 
educated staff/
faculty
Number of 
exchange students 
from foreign 
countries, and 
student who have 
visited foreign 
schools

Average school 
years per person
Employment rate 
of recent 
graduates 1-2 
years after 
graduation
Number of 
engineers and 
scientists per 
capita
Teamwork and 
project 
management skill 
of graduates
Number of new 
product and 
services 
introduced per 
enterprise
Number of 
co-owned patents 
(in EP, USPTO)

Revenue from new 
products and 
services

Making 
resources 
work

Amount of public 
support by 
category for 
starting 
enterprises, for 
RDI activities, for 
collaborative 
projects

Number of 
collaborative 
agreements and 
projects per 
organization
Average staff 
education level in 
organization

Number of 
collaboratively 
developed and 
produced new 
products and 
services
Number of 
co-owned patents 
(in EP, USPTO)

Employment rate 
for adult 
population
Dependency ration 
between 
population not in 
labor force vs. 
labor force
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Opportunity 
areas

Inputs / 
Enablers

Processes Outputs Impacts

Making 
resources work Gross Expenditure 

on Research and 
Development
Amount of foreign 
direct investment
Amount of 
available private 
capital such as 
loans

Time spent on 
administrative 
overhead and 
bureaucracy as 
percentage of total 
working time
Staff turnaround/ 
retention
Amount of foreign 
capital used in 
firms, measured in 
Current ration/
quick ratio

Number of new 
(registered) 
enterprises
Number of new 
jobs created
Number and/or 
share of innovative 
enterprises

Revenue from new 
products and 
services

Creating new 
wealth See above Number of joint 

ventures and other 
co-opetitive 
agreements in 
enterprises
Number of 
partnerships per 
organization
See above

See above
Profit margin for 
enterprises, e.g. 
Earnings Before 
Interest and Taxes
Return on 
investment for 
enterprises

Gross Domestic 
Production (GDP)
GDP per capita
Human 
Development Index

Diffusing 
novelty See above Market penetration 

as percentage or 
adult population
Speed of adoption 
in months to 25%, 
50% and 80% 
penetration of 
population of new 
technologies, 
products and 
services

Perceived value for 
money for new 
products
Market share of 
new products
Share of revenue 
from new products 
in enterprises

Gross Domestic 
Production (GDP)
GDP per capita
Human 
Development Index

7.4 Implications for policy

To structure the implications we can return to the drivers, as one of the main 
underlying propositions in this study has been that through these drivers one can 
facilitate development and/or growth of an economy. In the following discussion 
we present the analysis and the gamut of policy responses that arise therein. 
While many of the suggestions are if not overlapping, at least complementary to 
the present development policy program, some are more novel. To elaborate on 
the novel suggestions, we pick some selected suggestions for further analysis and 
elaboration.
 In these recommendations we concentrate on the three aggregate drivers that 
most describe the observed developing according to our findings. They are 
resource development, enhanced entrepreneurship and good governance. To 
aggregate the opportunities we took another representation found in the following 
table which proposes certain aggregate policy recommendations directed to 
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donors and local governments. The first two are more directly applicable to 
donors, including MFA as well as the various international organizations and 
governments that operate in development cooperation, while the latter has most 
direct implications for local governments, including Tanzania and Vietnam. 
However, keeping to the Paris declaration (OECD, 2005/2008) and the evidence 
from the evaluation of Tanzanian country program (Caldecott, et al. 2012), we 
propose that the best impact and results may be achieved with joint programming 
between donors and local governments.
 As discussed the implications are applicable with certain reservation also to 
other developing economies. The two economies portrayed in the study both have 
a background in as a single party political system, and both are on a process of 
stepwise liberalization of their economic policy while their governance follows 
slightly different trajectory. However, Vietnam is slightly ahead of Tanzania in the 
main indicators that measure economic and innovation activities, proposing that 
Vietnam is ahead on the development curve. In terms of generalization, this 
amounts to the suggestion that as the same drivers were found to be generally 
valid across these different cultures and economical structures, in addition to the 
original environment of developed economies, they are quite robust predictors of 
innovation ecosystem development. Thus they may be applicable not only in the 
case countries, but also in other countries.

Driver Opportunities Policies Implications 
for Donors

Implications 
for local  
Governments

Value Indica-
tors (opera-
tionalized)

Human 
Capital  

(Resource 
mobiliza-
tion)

Enhance 
relevance of 
education and 
update of skills 
development for 
firms through:
•	 practice-based 

education
•	 involvement of 

firms
•	 promoting 

entrepreneur-
ship

Expand 
availability of 
relevant training 
through mobile 
services
Enable use of 
hidden abilities 
through improved 
management 
practices

Support 
ecosystem of 
education 
through linking 
firms with 
educational 
institutions inside 
the case 
countries
Support outside 
linkages to bring 
new ideas to play
Support the use 
of hidden abilities
Support building 
on current 
collaborative 
schemes

Install scholarship 
schemes and 
exchange for 
different 
education levels, 
both for teachers 
and pupils/
students

Develop 
vocational 
education, and 
traineeships
Involve 
enterprises in 
planning of 
curriculum and 
courses
Include topics 
such as 
innovation 
management, 
project 
management, 
product 
management, 
operations 
management to 
curriculum in 
tertiary education

User gets direct 
value from 
education
Firms are able to 
engage without 
retraining 
graduates
Educational 
institutions create 
value for users 
and firms
Existing abilities 
used more

Promote exchange between education 
institution between developing and 
developed countries; especially in 
vocational education and tertiary 
education

Table 6. Opportunities and proposed implications for policy
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Driver Opportunities Policies Implications 
for Donors

Implications 
for local  
Governments

Value Indica-
tors (opera-
tionalized)

(Resource 
mobiliza-
tion)

Financial 
Capital

Enhance use of 
existing 
resource-base 
through system 
integrators that 
link financiers 
and clients:
•	 creating risk 

reduction 
mechanisms

•	 building further 
on mobile 
platforms for 
payments, 
loans, taxes, 
licenses

•	 bringing actors 
into the formal 
economy 
through mobile 
services

Support 
development of 
alternative 
mechanisms of 
banking, 
transactions
Support making 
funding available 
for new ideas
Support skills 
development to 
obtain and 
manage funding 
for SMEs and 
microenterprises

Include financial 
and operations 
management 
topics to 
curriculum in 
tertiary education
Encourage and 
fund 
entrepreneurship 
societies and 
chambers of 
commerce, where 
entrepreneurs 
can share best 
practices

User-created new 
ideas get funded 
at the village and 
urban levels
Informal sector 
has access to 
affordable finance
Informal firms get 
value from 
becoming 
formalized
Large firms 
benefit from 
linking into local 
ecosystem

Institute easy-to-access financial 
instruments, e.g. microloans for 
entrepreneurs. They can also act as an 
incentive for registering the enterprise, 
if a business ID is required for loan 
application

(Resource 
mobiliza-
tion) 

Physical 
Capital

Enhance the use 
of existing 
knowledge 
already inside 
organizations
Enhance the 
opportunities to 
learn from the 
local ecosystem
Make knowledge 
into an easily 
transferable good

Support the 
improved use of 
existing 
knowledge 
through 
collaboration
Support the 
diffusion of new 
ideas in 
organizations
Support diffusion 
of knowledge 
through the local 
ecosystem
Support 
information 
systems based 
on valuable and 
tradable 
knowledge

Institute 
entrepreneur 
societies that 
enable networking 
and exchange of 
best practices
Support 
traineeships in 
government 
institutions and 
SOEs to bring 
new ideas in

Users are able to 
apply knowledge
Firms able to 
know what they 
know and use it
The local 
ecosystem is able 
to source 
internally
Actors are able to 
profit from their 
knowledge, 
create incentives

Offer RDI grants and/or easy-to-access 
loans for collaborative RDI project for 
multiple entrepreneurs and research 
institutions
Offer scholarships for gifted students 
as well as teachers from urban and 
rural areas for exchange or degrees 
abroad, especially in the areas of 
engineering, industrial management 
and science

Prioriti-
zation 
mecha-
nisms

Room to create 
incentive 
structures that 
support priority 
setting
Mindset can be 
developed from 
redistribution to 
new wealth 
creation
Awareness of 
alternative and 
opportunities can 
be enhanced
Feedback 
systems to 
policymakers can 
improvepriority 
setting

Support feedback 
mechanism 
development from 
the field 
(especially 
informal sector) 
to policymaking
Engage 
innovation 
thinking of new 
wealth creation 
instead of 
redistribution
Create awareness 
of alternative 
opportunities, 
technologies

Institute 
entrepreneurship 
societies
Conduct regular 
policy workshops 
and feedback 
sessions as a 
part of policy 
making cycle

Users have 
incentives to 
change their 
ways of doing 
things
Firms have 
incentives to 
change
The ecosystem 
absorbs novelty
Society is able to 
set sustainable 
priorities

Scholarship and traineeship schemes 
to renew organizations and enhance 
novel thinking
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Driver Opportunities Policies Implications 
for Donors

Implications 
for local  
Governments

Value Indica-
tors (opera-
tionalized)

Entrepre-
neurial 
experi-
mentation

Room for 
experimentation 
in new business 
concepts, ideas
There is a clear 
opening for 
“business labs” 
to develop new 
ideas into 
businesses
Collaborative 
initiatives can join 
existing 
knowledge bases 
for the benefit of 
all to create new 
“bundled” 
businesses
Developing the 
ecosystem can 
create 
opportunities of 
growth for small 
operators
Small business 
organizations can 
lobby for policy 
changes
Best practices to 
enhance young 
entrepreneurship 
are available 
internationally

Support the 
process of the 
informal sector 
becoming formal
Support and 
enable the use of 
existing 
knowledge base
Support 
collaboration 
across the 
ecosystem
Create incentives 
to move into the 
formal economy
Develop rule of 
law and small 
business 
protection and 
support systems
Support growth 
enterprises
Support new idea 
diffusion and 
open innovation 
to enable new 
business

Create incentives 
and legitimation 
for 
entrepreneurship 
and innovation 
through for 
example 
“entrepreneur of 
the Year” and 
“Innovator of the 
Year” award both 
in society in 
general and also 
in government 
organizations
More focus on 
innovation-based 
entrepreneurship 
on policy making 
and education

Individuals are 
able to become 
entrepreneurs
Informal 
enterprises 
become 
formalized
SME’s are able to 
get on a fast 
growth track
SOE’s are able to 
profit from 
intrapreneruship
Large MNEs and 
local ecosystem 
profit from each 
other
Society is 
creating wealth 
through new 
ideas

Scholarship focused on entrepreneurship

Market 
formation

Innovation 
mindset of new 
wealth creation 
underpins 
identifying, 
creating and 
developing new 
markets through 
new ideas
Waste can be 
made into 
resource through 
correct and timely 
incentives
Firms can shift 
from market push 
to pull strategies 
to understand 
their markets 
better
Collaboration in 
the marketplace 
can create new 
openings for 
innovative 
products and 
services

Support emerging 
new markets 
through 
non-restrictive 
policies and 
regulation
Support not only 
competition but 
also 
collaboration, 
co-opetition, 
alliances, joint 
ventures and like 
on the market 
level

Create markets 
for local 
innovations by 
e.g. means of 
Pre-Commercial 
Procurement by 
buying solutions 
still in the making 
for governmental 
problems
Dissolve 
monopolies and 
restrictive 
regulation 
gradually by 
instituting free 
market policies 
where innovation 
is needed
Pair education 
reform with 
market formation 
by informing 
citizen about the 
solutions, and 
services available 
currently and 
educate citizen 
about the benefits 
of such 
innovations.

Small (informal) 
operators 
co-exists with 
large players to 
mutual benefit
Firms able to use 
existing and new 
market knowledge 
to create new 
business
Regulation allows 
markets to evolve 
into new 
configurations
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Regarding the analysis and the arising suggestions, it is evident that many of the 
institutions and mechanisms that are necessary for emerging innovation systems 
are in place in the case countries. However, the institutions and management 
practices can benefit from development for openness, transparency of procedure, 
democracy and accountability, aims which are consistent with general development 
goals in the preceding years. What is more, resource development is a theme that 
arose to surface particularly in the Tanzanian case, a finding consistent with the 

Driver Opportunities Policies Implications 
for Donors

Implications 
for local  
Governments

Value Indica-
tors (opera-
tionalized)

Legitima-
tion and 
govern-
ance

Create feedback 
mechanisms that 
enable obtaining 
timely and 
accurate 
feedback for 
policymaking
Incorporate the 
informal sector 
into formal 
decision-making, 
processes, 
policies
Improve the way 
in which existing 
knowledge is 
used
Collaborative 
initiatives across 
the innovation 
ecosystem can 
create new 
opportunities
New businesses 
based on new 
ideas

Support 
knowledge 
diffusion and the 
use of new 
technologies 
Support feedback 
mechanisms from 
field to policy
Support 
experimentation 
in new business 
through 
collaboration
Enable informal to 
become formal 
through well 
placed incentives
Adopt a holistic 
perspective of 
bottom-up and 
top-down 
business 
development to 
create and 
maintain stable 
ecosystems

Create incentives 
for registering as 
an entrepreneur 
(see above)

Create 
transparent and 
equal 
management 
practices for 
application 
procedures, 
including:
•	 Simple and 

transparent 
application 
process

•	 Transparent 
decision 
criteria for 
officials criteria

•	 Empower 
officials to 
make decision, 
and institute 
accountability 
and incentives 
for god 
governance

Create incentives 
and legitimation 
for 
entrepreneurship 
and innovation 
through for 
example 
“entrepreneur of 
the Year” and 
“Innovator of the 
Year” award both 
in society in 
general and also 
in government 
organizations
More focus on 
innovation-based 
entrepreneurship 
on policy making 
and education
Create incentives 
for informal 
sector 
entrepreneurs to 
register through 
e.g. funding 
opportunities, 
entrepreneurship 
societies and by 
simplifying 
administrative 
processes (c.f. 
above)

Informal players 
brought into 
formal
Both bottom-up 
and top-down 
perspectives exist 
Firm’ voice 
affects 
policymaking 
positively
Regulation 
supports new 
business 
development
Best knowledge 
is brought to play
ICT enables 
improved 
governance
Ecosystem 
stability is 
supported 
through 
collaboration
Wealth is created 
in society
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evaluation of the country programme (MFA, 2012), is that the innovation system 
can benefit from development of education and capacity building on all levels of 
society. Resource development at large is also a cross cutting theme, which may 
include initiatives for education, traineeship and/or scholarship programs, 
networking activities, and RDI funding, all of which aim to enhance formation and 
use of resources.
 Education and life-long learning, as well as problem-solving and opportunity 
seeking attitude and training are paramount to innovation regardless of 
organization, culture and environment. To take an example close to home so to 
speak, Kokkinen (2012) studied Finnish economic development during the 20th 
century during a period when Finland caught up from a poor agrarian society and 
surpassed the most advanced industrial economies of the age, being now an 
innovation leader in Europe according to the EU Innovation Union Scoreboard 
(see e.g. European Commission, 2011). Kokkinen (Ibid.) argues that a key enabler 
in this catching up is development of human resources through education, that 
has enabled both interaction and trade, as well as adoption and assimilation of 
new knowledge that has enabled innovation. Education can be supported through 
e.g. general budgetary support and similar cooperation instruments within the 
principles of development aid, but acquisition of new capabilities and novel ideas 
that may support open minded attitude and adoption of e.g. new education 
practices included scholarships and student-teacher exchange programs on all 
levels of education and covering also the rural areas of the country.
 In the education sector the challenge is an uneven standard in education. The 
case studies indicated that it is thought that the standard of education needs 
raising in general and also needs to be more closely monitored to ensure that a 
constant level of quality is established on each level of education. Here instituting 
qualifications for teachers and basic standards for curriculum country wide would 
standardise the quality of education. As a quick measure, using international 
accreditations as a means to establish trust into the degrees and get feedback on 
the standard of education. Besides that, introducing problem-solving oriented and 
practical education in all levels is an important means of making education more 
actionable in everyday life. Innovation and entrepreneurship thrive when students 
are given a problem-solving orientation and conceptual tools to conceptualize and 
solve problems efficiently through individual and team exercises, instead of rote 
learning of facts and figures by heart. As another quick measure, new ideas and 
practices to education could be acquired through scholarship schemes, but more 
importantly student/teacher exchange programs that would enable also teachers 
to exchange best practices.
 A special challenge in terms of resources that was observed is that actually 
resources are not always that scarce, but not used actively or not allocated to 
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their best use, which is often associated with institutional friction. To increase the 
impact or education, traineeship/scholarship programs can be further leveraged 
for societal and organizational renewal. Ideally government institutions and SOEs 
could design and implement traineeship programs modelled after programs found 
in many business organizations in developed countries. The essence is that an 
organization recruits young professionals from schools to a predetermined career 
path were one enters the organization through different positions, learning the 
internal culture and functions of the organizations and creating a network within 
the organization, and ending up in a managerial function, now equipped with not 
only theoretical education but also comprehensive working knowledge of the 
organization itself and also a position that enables the employee to use his or her 
judgement to develop the organization.
 Besides these general blanket policies, enabling and supporting rise of 
innovation systems is to some extent then a matter of developing instruments to 
give incentives and raise the capacity for entrepreneurship and innovation. In post 
socialistic context entrepreneurship is often manifested in the informal sector due 
to challenges that range from lacking institutional backing for entrepreneurship 
and other institutional barriers, and a fundamental challenge in transforming the 
economy is to bring these entrepreneurs to the legitimate economy (Kshetri, 
2009). Especially in countries where there is a heavy informal sector, strong rule 
of law and implementing perceived fair and transparent administrative procedures 
are needed to lower the barriers for entrepreneurship and/or registering as an 
entrepreneur. Besides these general measures that support good governance, and 
which already have been on development agenda, innovation policy instruments 
can also have the impact of attracting the entrepreneurs to register as enterprises, 
if a legitimate business ID is required for e.g. grants applications or (micro) loans.
 Micro loans or microcredit have been a hot topic ever since the founder of 
Grameen Bank received the Nobel Peace Prize. They can be seen as a low risk 
and easily established grass roots effort to alleviate poverty and also to enable 
entrepreneurship to people who cannot access private equity otherwise. However, 
there is a degree of criticism towards micro loans, arguing that in fact they are not 
very effective means for poverty reduction and that the creditors engage in 
unscrupulous activity to collect their investments back. However, like infrastructure, 
financial capital is needed to develop economic activity and the issues is arguably 
not whether to quit existing microcredits, but how to maximise their benefit. Thus 
Roodman (2011) proposes that microcredit is an effective intervention to create 
industrialization, and further that the negative externalities can be reduced if micro 
credits toward the poorest people are discouraged to avoid creating debt 
enslavement, the loans operations are complemented with training for 
entrepreneurship, business skills, and other financial services like deposit taking, 
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insurances and avoiding overinvesting to micro loans to avoid bubbles, as well as 
developing modern ways to deliver the services e.g. through electronic channels. 
Ghodsee (2003) discusses the barriers for participation in micro credit schemes 
in East European countries that stem from a generally disfavorable disposition 
toward trade as a profession and entrepreneurship, which used to exist in the 
sidelines of society in the East European countries due to the socialist regime. 
Working from the supposition that entrepreneurship can enhance welfare and 
value creation in society, it has to also show in speech and action from official 
organizations that private entrepreneurship is welcome in society.
 While thinking about innovation, the mind’s eye often turns to the service 
industry or fast moving, high technology sectors such as IT or the emerging nano- 
and bio technology sectors. To take an example from the energy industry, which 
tends to be viewed as a slow moving, capital intensive and generally an industry 
with relatively low returns and high barrier for entry because of the need for 
capital, but also because of regulation and other factors including high degree of 
interdependence between parts of the system and associated standards, and not 
the least because of the industry resistance for change. Incidentally often power 
generation and networks tend to be governmental, e.g. TANESCO and its 
Vietnamese counterpart. However, Markard and Truffer (2006) argue that 
innovation can and do happen in electric industry, for example when there are 
outside pressures toward the industry, but especially when the market is 
liberalized. This is due to the fact that under free market, consumers are free to 
choose the solution that they see fit, and at the same time the solution providers 
can, if they so choose, experiment with new solutions for the consumer to choose 
from. However, an entrant technology has to develop a niche where the technology 
can be perfected, which can be created by a well endowed player, or alternatively 
by policy. Particularly electricity networks also illustrate the nature of technology 
as a social-technical system, which not only envelops the technologies and their 
linkages, but also contractual, economic and information linkages as well as 
cultural attitudes and embeddedness. This feature once again higlights the 
importance of transparent planning and policy making.
 What suits developing economies well, is that under liberalized markets, the 
investment horizon tends to be in less-capital intensive, and perhaps more 
innovative technologies and more distributed power generation. It seems that the 
main effect of trade liberalization is that it helps overcome the incumbent players’ 
resistance toward innovation. Otherwise the findings support the driver framework, 
as liberalization opens the market for power generation it supports innovation by 
market formation, and it can be further supported by e.g. setting open standards 
etc. The latter is especially important to dampen the possible adverse effect of 
liberalization, which may include diminishing of existing standards and 
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compromised supply security through restructuring measures. There are also hints 
that utility companies, as has happened with e.g. oil companies, are merging 
together to form a global oligopoly. This development while rational in pursuit of 
economies of scale, works against the goals of trade liberalization, so there might 
be a reason to impose additional anti-trust legislation.
However, the downside of liberalization is potentially that the powers that secure 
their foothold and monopoly power ever more tightly in a sudden crash 
liberalization. Especially in the case of a state owned infrastructure monopoly, it 
can shrug off any competition due to barriers of entry and existing economies of 
scale. Thus, gradual liberalization together with intentional incentives for 
competition and weakening the existing monopolies from within before letting them 
out of the span of control of the government may be in order.
 Returning to the discussion on the properties of (sectoral) innovation systems 
and the systemic view gives rise to certain overarching themes in policy 
recommendations. According to Asheim and Coenen (2005) creating a regional 
innovation system based on synthetic knowledge base is “to support and 
strengthen localised learning of an existing industrial specialisation, i.e. to promote 
historical technological trajectories-based on sticky knowledge.” Which is to say, 
to enhance education and learning from existing examples to gather and embed a 
pool of knowledge which can be made to act as an innovation engine. Consider 
e.g. the already rather classical examples of Taiwanese or Japanese post-World 
War II industrial history. Both countries have started out from quite low levels of 
technical development, through simple subcontracting and outright emulating 
other countries’ exports, through successive development of manufacturing and 
design capability through sort of large scale apprenticeship, and later using that 
knowledge and understanding of the technology behind the products to create 
own world class designs for domestic and export markets. Johnson (1982) 
explored the “Japanese miracle” and proposed that reasons behind it include the 
following factors, which together propel productivity growth: vital commercial 
sector; persistent level and quality of investment to capital equipment and 
educated labor force and good labor relations. Japan has been also active in 
industrial rebuilding policy as well as investments to infrastructure and education. 
Similar findings from Finland were discussed already above, and especially what 
Kokkinen (2012) writes about emulating and copying not only the latest products, 
but the latest manufacturing processes and technologies, as well as best practices, 
corroborates the Asian example.
 Also in Korea a large factor beside high saving rate and export oriented 
development strategies has been high level of investment in education, and the 
corresponding high sill level of labor force. What is more, Korea has achiever also 
a high rate of human development (Lee, 1997). In fact Lee (ibid.) calls Korean 
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development as Export-led Human Development, describing a positive interaction 
between relatively high level of education and relatively quick upgrade of exporting 
industries from labor intensive goods to more knowledge intensive goods and 
services18, cf. Samsung Group that started out as a trading and agricultural 
refinement company and has since grown to the 35th largest economy in the 
world in 2006 through diversification to microelectronics at first with partners such 
as Japanese Sanyo, shipbuilding, construction etc (Samsung, nd.). Lee (Ibid.) 
proposes that specifically the export orientation that forces the budding industries 
to face fierce international competition provides individual incentives to get 
educated and keeps the labor market ‘flexible’ i.e. does not allow wage levels to 
rise above productivity level as the rapidly changing landscape does not support 
shelter jobs in dead end industries.
 In general, (development) economic research seems to indicate that when 
discussing the East Asian Miracle for example, the actual miracle, i.e. the positive 
residual growth that is not explained by increase in factor input, is not exceptionally 
large in fact, which is to say that the miraculous growth in many countries is not so 
much a miracle but a result of persistent investment in sound and tried industrial 
and RDI policy as well as framework conditions, which accumulated over time 
resulting in an explosive growth of many indices (Kniivilä, 2007). However, the 
interesting question is that why have the East Asian developing economies more 
successful than some others who have invested in rapid development. (Stiglitz, 
1996). Stiglitz argues that what sets the East Asian countries apart is their ability 
to learn from policy experiences and the governments’ ability act as a catalyst that 
helps the reactions between the vital ingredients of the economy, instead of 
interfering and creating distortions. According to Stiglitz (Ibid.), the governments’ 
role as a successful catalyst depends on developing interventions that do 
recognize the particular limitations of the current market and tries to fix those, but 
not replace the market through planning, through for example:

•	 Policy that actively seeks macroeconomic stability
•	 Making markets more effective e.g. through anti-trust and financial regulation
•	 Helping investment in and deployment of resources in a way that ensures 

stability and growth
•	 Create an atmosphere of stability that is conducive for private investment

18 Also known as the “Miracle on the Han River” cf. Samsung Group that started out as a  
  trading and agricultural refinement company and has since grown to the equivalent 35th  
  largest economy in the world in 2006 through diversification to microelectronics at first  
  with partners such as Japanese Sanyo, shipbuilding, construction etc (Samsung,nd.  
  Available: http://www.samsung.com/hk_en/aboutsamsung/corporateprofile/history06.html)
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This discussion leads us to the fact that the local governments in fact seem to be 
in the best position to secure the growth of their nations’ welfare, as the greatest 
success stories come from long standing policy programs geared toward 
developing a skilled workforce and creating opportunities for developing 
successful enterprises. While donors are in a position to do a lot, the local 
governments are in a key position to aid their citizen.
 It is notable for example that Korean economy started to grow seriously after 
Korea assumed a new export orientation at the beginning of the 1960s instead of 
the ‘classical’ import substitution industrialization (ISI) policy. Differing from the 
Korean, Japanese or Finnish approach, ISI policies include elements such as 
taxes and tariffs to raise a barrier for imports, behind which the domestic industry 
can develop clones and rival products, in effect granting a haven from international 
competition for the industry to develop and gather momentum (e.g. Brutone, 1989). 
In Taiwan the government has supported the industry, by e.g. import-substituting 
industrialization policy, achieved for example through investing export income from 
agricultural produce to machinery and technology. However, ISI measures have 
drawbacks, which include trade balance and negative impact on income 
distribution, as well as in severe cases inability to create competitive industries. 
The latter is case if the local industries are protected from international competition 
by trade tariffs. In South African context Flatters (2002) finds that the cost of jobs 
created by import substitution in South African Motors industry is quite high 
especially to the local consumers who have to bear the cost of local inefficiencies 
in prices of controlled goods. Flatters discusses the examples of Malaysia and 
Thailand, highlighting that the Thai automotive industry in fact has produced more 
jobs and exports under free trade than previously, whereas Malaysian industry is 
ever deeper entangled in a mess of incentives, subsidies and uneconomic 
operation, in fact wasting money and resources compared to international 
competitors. In general effectiveness of ISI policies is also necessarily modified by 
the purchasing power of the target market. What is more, subsidizing local 
incumbents the policy probably only deepens the existing entrenched power 
structures and sustains the status quo, which is in fact the opposite of the 
intention.
 Especially in the case on Tanzania, the economy and specifically exports are 
highly dependent on agriculture. Additionally Tanzania has gold and other minerals, 
which may subject it to the so called ‘resource curse’ as well as the Dutch disease, 
which is to say that exports of raw materials and other primary product dominate, 
and potentially continue to dominate the exports even more strongly, potentially 
providing disincentive for innovation and renewal of economy as well as raise the 
value of the currency in the international market, making acquisition of import 
goods difficult for average citizen (see e.g. Alayli, 2005). However, turning the 
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‘classical’ ISI around has been suggested as a simple and efficient reversal of the 
resource curse in the context of countries with abundant natural resources (e.g. 
Deverajan et al. 2011). In practice this would mean taxation of raw materials and 
agricultural exports, either to be redistributed to the people, the Alaska Permanent 
Fund being the most prominent example of the potential benefits (Anderson, 2002), 
or redirected to RDI as grants for research and development, investments loans 
technology acquisition, start-up grants or financial securities and other innovation 
policy instruments commonly employed.
 These recommendation have mostly considered national framework conditions, 
and enablers for innovation, and the remaining question is how about the demand 
for innovative products and services? Demand for utilities or other innovations can 
be a chicken-and-egg problem as if the network coverage and service is poor and 
or expensive, it does not meet the criteria consumers have and they make do 
without it, possibly not voicing or even recognizing any demand for new products 
of services. Also, the absorptive capability of the intended client, i.e. the clients’/
users’ ability to recognize and evaluate the new technologies’ ability to solve the 
given problem, is an important throttle in any value chain. (Piirainen and Viljamaa, 
2011) The European Union, for example, has been advocating pre-commercial 
procurement, sometimes also known as innovative public procurement as a major 
driver for innovation (e.g. European Commission, 2008). For example the thriving 
software industry in Estonia has been largely built on or by PCP during the last 15 
years or so (see e.g. Christensen et al. 2012). However, it has to be recognized 
that PCP instruments are vulnerable to structural corruption such as nepotism and 
general favoritism. In order to work as an innovation incentive, the PCP instruments 
have to be based on transparent and fair evaluation of suppliers, reasonable risk 
taking and clear rules of engagement for each party, and developing a partnership 
that allows solving the presented problems.
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8.0 Conclusions
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A study of innovation

This study has paved the way for strengthening the STI element in Finnish 
development policy by examining the innovation ecosystem concept in the context 
of developing economies and sectoral innovation systems. In effect, we develop an 
argument based on the desk study that the drivers for emergence of sectoral 
innovation systems are applicable for developing economies with some adaptations 
as discussed above as well as for developed economies, and that recognition of 
these drivers can be leveraged in policy making to create favorable conditions for 
emergence of SIS, which consequently leads to empowerment of local actors and 
increased value and welfare creation as the businesses grow.
 An important amendment for developing economies is understanding that a 
development process of an innovation system is not a linear progression from 
agrarian society to a post-industrial one, but an individual path moderated by 
resources, capabilities and learning which shape the path of an economy and 
sector (Kraemer-Mbula and Wamae, 2010b). Thus the field study will focus on the 
availability of resources and knowledge exchange between the actors, the main 
drivers for innovative capability.
 The initial phase of the study, done in the first semester of 2011, involved an 
extensive background and literature review. The field research was executed both 
in Tanzania and Vietnam in late 2011, using a multidisciplinary and international 
team of experts. The fieldwork was structured around focus groups, interviews and 
visits to local organizations and involved local experts from the public sector, 
academia and industry, and included also international donor representatives

Initial analysis process

 In the initial case analysis an innovation ecosystem framework, done separately 
for both Vietnam and Tanzania, was used to examine the evidence from the 
perspectives of public support, the views on know-how, the firm and the users, 
together with a review of the six innovation drivers of Resource Mobilization, 
Prioritization Mechanisms, Capacity Development and Diffusion, Entrepreneurial 
Experimentation, Market Formation and Legitimation and Governance. This 
enhanced model has the advantage of joining top-down and bottom-up 
perspectives. The analysis joined the background data and the field evidence into 
a joint framework of evidence, opportunities, policies and value indicators.
 Through this analysis framework we are able to validate the drivers, and 
respond to the initial research question. The six key drivers, developed originally 
for high-income economies, have been essentially found to be valid also in the 
context of the emerging innovation systems of Tanzania and Vietnam.
 The study observes that the drivers for STI indicators operate in similar fashion 
in both highly industrialized countries and in economies in development. The 
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drivers have somewhat different contexts and are notably linked to more basic 
considerations than in the industrialized countries. Evidence shows that the 
absorption and diffusion of new ideas is a slow process, due to a lacking capital 
base, underdeveloped entrepreneurial ecosystem, and governance that has few 
real prioritization options.
 In the second stage of the analysis process, a cross-case comparison was 
made, reducing the six drivers down into four main opportunity areas of Educating 
for Innovation, Making Resources Work, Creating New Wealth and Diffusing 
Novelty. Each one of the areas is seen to provide a plethora of policy support 
opportunities, responding to the second and third research questions.

Opportunities in waiting

The first opportunity area is Educating for Innovation involves the idea of novelty, 
utility and success. To address the three aspects it is proposed that practice-
based learning approaches be used in real-life setting to enhance the current 
educational delivery models. Innovation is seen as a cross-cutting mindset that 
runs through all learning processes. Collaborative learning, also outside of the 
normal environment, exposes the learner to new ideas and ways of doing things. 
The learning has to be valuable, applicable and relevant to the individual in order 
to create sustained change of mindsets.
 The second identified opportunity area is Making Resources Work. This 
involves diffusing knowledge about how to access and use resource efficiently and 
effectively. In many cases the issue is not about a lack of resources, but of 
accessibility and improved use. As a necessary but not sufficient condition, 
adequate infrastructure acts as an inhibitor or enabler to the use of human, 
financial, and knowledge capitals.
 The third opportunity area is Creating New Wealth, enabling collaborative work, 
knowledge about new business models and new markets become the key support 
areas. These are underpinned by a need to develop reasonable incentives 
(financial and no-financial), without which entrepreneurship and new business 
develop does not happen. Real options in terms of priority setting are essential in 
this context, and contribute to the incentives at hand.
 Last but not least, the fourth opportunity where public support has an important 
task is Diffusing Novelty in society. Potential exists to diffuse new ideas, new 
technologies and ways of doing things in society through sponsored 
experimentation in real-life contexts. This contours the common hurdle of centrally 
led rigidity and not affordable solutions though engaging the end user in 
transforming their lives through innovation.
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Figure 18. Summary of the opportunity areas found in the study

An agenda for collaboration

If one is to try to look for one single central idea that emerges from the study, it is 
collaboration. In many aspects the opportunity areas of Educating for Innovation, 
Making Resources Work, Creating New Wealth and Diffusing Novelty (or the 
disaggregated drivers, for the matter), are based on collaboration, in one way or 
another. The proposition is also consistent with the Paris declaration, calling for 
joint ownership and accountability to create a working partnership.
 Value is created in the interaction of users, firms, and in the ecosystem. This 
interaction, mediated often by supporting governance, is the wealth-creating 
machine of society. The key issue about interaction is linked to its sustainability 
and the demand that it is a win-win situation to the parties over time. This is the 
reason why the various levels of the ecosystem need to all obtain value for each 
other. Firms do not succeed unless they create value for their clients, users, 
individuals, and society does not aggregate wealth unless firms succeed. The 
ecosystem as a place of transactions is essential in the overall value creation 
system.

The interaction between parties can be both internal and external. In the internal 
interaction and collaboration the key issues are linked to the efficient use of 
existing resources, such as knowledge, natural resources, and human abilities. It 
is clear that nothing happen without people, so the underpinning key issue is to 
create the right incentives for individuals to collaborate successfully in the roles 
they have in the ecosystem. One of the quickest ways to obtain rapid rewards in 
internal exchanges is to dip into existing pools of knowledge, natural and human 
resources. These are currently underutilized in the case countries. Ideas and 
knowledge that are not used are useless and an opportunity lost.
 In terms of external interaction and collaboration, the key need is to bring new 
ideas from the outside into the inside, and support firmly their use. This requires 

FIRM VIEW

USER VIEW

PUBLIC SUPPORT

KNOW-HOW

COLLABORATION

Creating 
New Wealth

Making
Resources Work

Diffusing 
Novelty

Education  
for Innovation



124 ESIS final reportIDBM research

intensive interaction with parties that are on the fringe or even outside of the eco-
system. This makes the process more prone to misinterpretation and blocking due 
to barriers of many sorts (cultural, economic, social, to name a few). But external 
ideas, knowledge, technologies and artifacts are essential elements that enable 
change and progress over time. The key issue is that these externalities can only 
be brought into play through successful collaboration that is based on mutual 
benefit.
 Thus, for any policy of developing an innovation (eco-)system must, by 
definition, address primarily the issue of collaboration, both internally and 
externally. This implies that the key issue in human capital is to enable people who 
can collaborate and interact successfully inside and outside, use existing and new 
knowledge, and educate others in this. This can only be done through educational 
systems that have a strong focus of collaborative effort and practice based 
education.
 On the other hand, financial capital is created and used in the collaborative 
processes that parties have between them. It acts as the incentive to collaborate, 
and thus must be extended to be available to as many collaborative efforts as 
possible in the ecosystem. This requires that policies must develop the timely and 
accessible access to finance in both top-down and bottom-up circumstances. This 
means bringing the informal sector into a more formal role in the economy overall, 
as the key premise to enable collaboration.
 Physical capital underpins human development and the ability to use finance 
and knowledge to create wealth. It acts as a “hygiene” factor: without it things do 
not happen, but it does not have to be fully developed to be effective. Thus 
collaboration can exist in “good enough” situations.
 Knowledge, ideas, data, information is the driver that’s enables wealth creation 
through financial inputs. The key policy challenge is to make knowledge valuable 
and tradable. If people are not willing to trade on knowledge, it becomes a 
common good with no, or limited, value. This implies that the key challenge to 
policy is to protect both the ownership and the tradability of knowledge.
 In terms of enhanced entrepreneurship (and intrapreneurship), the policies 
must enable collaboration through making it possible to have changes in ways of 
ways of working (to optimize and prioritize), through the building of correct 
incentives that make the joint effort worthwhile, and through enabling the mutual 
advantage of the parties involved (so that interest remains to stay in the eco-
system). Finally the key challenge for policymaking is to make the use of new 
knowledge a key advantage and not a prohibitive cost.
 When thinking about policy making for innovation, the value framework can be 
thought of as a tool to aid in designing interventions for innovation and development 
policy. The value framework has been proposed for innovation management as a 
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Table 7: Value framework for innovation policy (adapted from den Ouden, 2012)

tool for finding how new products, processes or services can bring value for 
different stakeholders. In innovation management, perceived value is an important 
incentive to adopt an innovation, which can be translated tentatively to policy 
making as well if one takes the mindset that policy interventions should add value 
to the society and to the citizen concerned. The value of using the value framework 
to think about policy making is that it broadens the perspective to thinking about 
collaboration and getting a broad-based support for interventions that helps in 
creating sustainable interventions as well as impacts.

Economy Psychology Sociology Ecology

Society  
as a whole

Wealth Wellbeing Meaningful 
life

Livability of 
environment

Ecosystem Stability Shared 
drivers

Reciprocity  
in networks

Sustainability

Civil servant, 
agencies 
(organization)

Profit Core values Social 
responsibility

Eco-effective-
ness

Citizen, 
beneficiary  
(user)

Value for 
money

Happiness Belonging Eco-footprint

In policy making context the original levels can be translated to the context. 
Starting from the User level, the ‘users’ of a policy are the beneficiaries and other 
citizen or entrepreneurs whom the policy or intervention concern. The Organization, 
which ‘produces’ the policy or intervention is in practice often an agency, ministry 
of other branch of government. The ecosystem in this context is defined by den 
Ouden (op. cit.) as the stakeholders that have direct or indirect stake in the value 
network of a given innovation, which in the context of policy making could mean 
the governance ecosystem including not only the particular ‘policy value chain’ 
which prepares the policy, proposes it to the political decision makers and 
implements it, but the whole of the governance system including political and civil 
service and para-governmental institutions. The highest level then is the society as 
a whole, where the long term impact we seek is increased welfare and equality.
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General reflections

We have optimistically proposed or argued that taking care of the general 
framework conditions and drivers of innovation systems, economy will develop and 
increase in development indicators will ensue (c.f. Figure 1). While we are not 
minded to undermine this message, nothing has been said about the time scale 
for this development. If we look at some benchmarks, Republic of Korea (South 
Korea) was all but decimated after the Korean War in the middle of the 1950s and 
development started little by little during 1960s with deliberate efforts, booming 
during 1990s and 2000s, thirty to forty years since the development program 
started. As illustrated by the Korean example, governance and simple and coherent 
policy framework is the starting point of development. Several analyses of the East 
Asian economic development (e.g. Kniivilä, 2007; Johnson, 1982; Stiglitz, 1996; 
and also Kokkinen, 2012) have suggested that persistent investment in stable and 
consistent economic conditions, good governance and persistent investments to 
capability building are behind the well known economic ‘miracles’. In fact, as 
illustrated by reduction of poverty Vietnam is on a similar curve while Tanzania is 
lagging somewhat. However, while the clock speed of fundamental changes in 
society is measured in generations, changes can be quick when the conditions 
are favorable, as illustrated by the quick and expansive adoption of cellular 
communication technologies in Tanzania.
 However, economic development over time is not a given fact, but calls for 
action for improving the framework conditions to enable a steady business and 
legitimation of entrepreneurship. Good governance is an issue that is intimately 
related to policy making as well as economic development (see e.g. Khan, nd.), 
and in fact a major underlying issue in achieving the opportunities suggested 
above. Governance in this sense of the word envelops the practices, processes 
and legal frameworks which constitute the base of policy making and management 
of the country. Research suggests that good governance in terms of the UNDP 
principles of i) legitimacy and voice, ii) strategic direction, iii) effectiveness and 
efficiency, iv) accountability and transparency, and v) rule of law (see e.g. Graham, 
et al. 2003) is associated with economic development, particularly establishing 
rule-of-law in terms of fair and transparent enforcement of law and other rules, 
definition and enforcement of clear property rights, accountability within the public 
sector and between government and citizen, inclusion of the citizen (e.g. Sharma, 
2007; Prasad, 2003). Thus, as discussed, governance is a cross-sectional topic 
that not only serves innovation and entrepreneurship, but also other development 
topics including advancement of human rights and improving equality between 
genders that all call for persistent action.
 A related topic is simplification of governance/management, looking at e.g. 
Tanzanian energy/electricity sector, there is easily half a dozen governmental and 
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para-governmental institutions, agencies and regulators who have a stake in the 
sector. E.g. in the EU, which is known for complex procedures, there is a campaign 
on simplification or governance, implementation and development of a common 
strategic framework for policy making (see e.g. Smits, 2011). Finnish development 
policy has been spot on in supporting good governance, and based on this 
research continuing that strand should be fruitful.
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Appendix A:  
Overview to  

innovation indicators
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The World Bank (2010) has published a guide of innovation policy making directed 
for developing countries. One discussion point is evaluation of innovation policies, 
which gives us a starting point for evaluation of sectoral innovation systems. The 
guide discusses multiple indexes that are based on objective measures, that is, on 
non-perceptional measures. The first is the Knowledge economy index based on 
number of generated patents, journal articles and royalty payments, which 
measures the outputs of the R&D process and capability development. The 
Innovation Capability Index then measures literacy rate and education enrollment 
rates, as well as number of R&D workers and outputs in the form of patents and 
journal articles. The ArCo Technology Index (see also Archibugi and Coco, 2004) 
also measures schooling and tertiary enrollment rates, as well as telephone 
penetration and electricity use, as well as patent and article output. Other similar 
indexes include RAND Corporation’s Science and Technology Capability Index 
that measures a counties capability to absorb knowledge. 
 Besides these statistical, objective measures, World Economic forum publishes 
a Global Competitive Index, and World Business together with INSEAD business 
school publish Global Innovation Index, which include both statistics and 
perceptional input, and they cover areas from policy, innovation capability, 
macroeconomic stability and quality of innovation institution, to R&D spending, to 
outputs such as journal article and patent output and further to the impact on 
national wealth. 
 Archibugi and Coco (2005) have discussed some of the indexes and explored 
the question of choosing between indexes. They highlight the important point that 
a single aggregate number assumes away many of national, let alone sectoral, 
peculiarities, for example; a county may excel in knowledge production in terms of 
publications and patents gaining a high achievement score, but may be slow in 
applying it to production, while another country may have a slow score in 
knowledge production while taking advantage of existing knowledge and 
successfully applying it to production. Thus there is a challenge in applying these 
indexes to measuring sectoral innovation systems, as the indexes effectively 
aggregate the all sectors and region to a national score. As for the question of 
choosing, both World Bank (2010) and Archibugi and Coco (2005) present a 
finding that the indexes generally correlate well, which in practice and to our 
purposes reduces the question of choice to a question of data availability. 
 An overall challenge for building a framework of indicators is the apparent 
mismatch between the state-of-the-art indicators that measure the inputs and 
particularly the outputs or impacts of the innovative activity and the indicators that 
measure the processes of innovation in the sectoral level. Namely, most often used 
measures for impact of innovation are aggregate measures on the national level, 
prime example being perhaps the best known measure, GDP and GDP per capita. 
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The link between the inputs, process and outputs is illustrated by Figure 2. In 
practice, from a sectoral or organizational viewpoint the inputs can be seen as a 
part of the framework conditions, or as a pool which can be tapped for resources. 
In the other side, the individual organizations and sectors contribute together 
toward the aggregate GDP and other aggregate measures. However, the challenge 
is isolating the effect of each industry/sector to the aggregate impact measures, 
as the sectors within the nation and its GDP can grow or decline for different 
reasons at the same time, which makes it hard to distinguish the contribution of 
one sector. However, if we assume the systemic view to sectoral innovation system 
(Figure 2) as a ‘theory of change’ we can propose that if the institutional framework 
and the drivers for emergence of sectoral innovation can be observed to be in 
place, and if the organizations that make up those sectors produce outputs, the 
impact to the national economy will emerge through normal market mechanisms. 

Level Inputs /
enablers

Processes Outputs Impacts

National 
(Regional)

Amount of 
research and 
development 
grants

Tertiary science 
enrollment

Average school 
years

Phone and 
mobile 
penetration

Number of 
engineers and 
scientist per 
capita

Gross Domestic 
Expenditure on 
Research & 
Development 
(GERD)

Foreign direct 
investment

Time taking World Bank 
Knowledge 
Economy Index, 
under the 
Knowledge 
Assessment 
Methodology 
(KAM)

Output of 
scientific journal 
papers

Output of 
patents

Gross Domestic 
Production 
(GDP)

GDP per capita

Genuine 
Progress 
Indicator (GPI)

Number of jobs

Employment 
rate

Human 
Development 
Index

Value of 
industrial 
production

Value of exports

RAND Corporation Science and Technology Capability Index (STCI)

World Business and INSEAD Global Innovation Index (GII)

World Economic Forum Global Competitive Index (GCI)

ArCo Technology Index

UN Conference on Trade and Development Innovation 
Capability Index (UNICI)

An overview to innovation system indicators  
(adapted from World Bank, 2010; Archibugi and Coco, 2005; OECD, 2005)
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Considering sectoral and organization level measurement, some of the indicators/
measures used in the various innovation indexes fit to measurement organizations 
as well in principle. However, the World Bank (2010) conceded the so-called 
objective measures can be problematic in developing economies, not only because 
of lack of (reliable) statistical data (Archibugi and Coco, 2005), but because of the 
industry structure that often consists of SME that work on relatively low technology 
levels compared to SMEs in the developed nations (e.g. Advansis, 2010) and also 
due to potentially large so-called informal sector that consists of self-employed 
entrepreneurs as well as micro and small enterprises that are not officially 
registered and whose activities do not count toward official statistics (Kraemer-
Mbula and Wamae, 2010b). In these circumstances the absorptive capability of 
micro enterprises may be low, as well as the availability of knowledge from 
institutions such as research organizations. Accordingly the World Bank (2010) 
proposes firm-level innovation surveys to complement national data to give a 
comprehensive picture of the innovation activities. The OECD (2005) Oslo Manual 
that proposes standards and practices for organization level innovation surveys, 
which we will discuss more extensively below. 
 With regards to surveying developing nations, World Bank (2010) and OECD 
(2005) recommend focusing on capability building and acquisition of resources, 
as well as to innovation process and its intermediate outputs. Following this 

Level Inputs /
enablers

Processes Outputs Impacts

Local/Sectoral/

Organizational

Amount of 
capital available

Supply and 
price of 
production 
factors

Availability of 
skilled labor; 
number of 
engineers and 
scientists

Amount of 
raised research 
grants

Raised (venture) 
capital

Foreign direct 
investment

R&D spending

Number of 
product 
development 
projects

Number of 
research 
projects

Stock of 
machinery and 
capital goods

R&D spending

Number of 
cross licensing 
agreements

References to 
own patents

Referencing to 
others’ patents

Number of joint 
ventures and 
other 
co-opetitive 
agreements

Technology 
licensing 
payments

Number of 
patents 

Number of New 
products and 
services

Revenue from 
new products

Received royalty 
fees 

Number of 
reviewed journal 
articles

Number of 
granted degrees 

Number of 
created jobs

Return on 
Investment

Stock price

Longevity of 
enterprise; 
average age of 
enterprise, 
average 
life-span of an 
enterprise
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discussion, the measurement focus in the context of this study is in the drivers for 
sectoral innovations systems (Table 1) i.e. factors that enable and support the 
emergence of innovation systems and industry clusters. Thus the rest of this study 
will be directed toward developing a framework to measure the factors that enable 
emergence of sectoral innovation systems that can subsequently contribute to 
employment and economy.  
 The table presented below combines the drivers for emergence of sectoral 
innovation systems to a measurement framework for sectoral innovation systems. 
To enable scaling the study up in the future without running into issues concerning 
instrument validation, we propose that the framework can be linked with the 
European Community Innovation Survey (CIS) instrument1 that specifically 
measures innovation capabilities. It is notable that some indicators can also belong 
to different levels, for example market formation and legitimation as well as 
prioritization mechanism and capacity development are largely overlapping in 
activities. Also the nature of linkages between the organizations within the sector 
that enable information diffusion and development of fruitful co-opetitive relations 
should be investigated further. However, recognizing the different structure and/or 
path of the developing innovation systems, we propose starting with a more 
qualitative approach to validate the drivers and gain insight of the obstacles in 
emerging innovation systems.

19 For reference, see The CIS 4 Harmonized Survey Questionnaire (Final version: October 
  20 2004) employed in The Fourth Community Innovation Survey (CIS IV) 2004, available 
  at: http://www.oecd.org/dataoecd/37/39/37489901.pdf (Accessed: 17.6.2011) 
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Level Inputs /
enablers

Processes Outputs Impacts

Resource 
Mobilization

Number of 
engineers and 
scientist per capita

Number of 
employees

Portion of 
employees 
undergone tertiary 
education

Number of 
scientists and 
engineers on staff

Stock of machinery 
and capital goods

Total turnover of 
the enterprise

Revenue from new 
products; 
percentage of 
revenue from new 
products and 
services 

Number of new 
products 

Number of new 
services

Received royalty 
fees 

Number of patents 

Number of 
reviewed journal 
articles

Number of created 
jobs

Value of/revenue 
from industrial 
production; 

Value of/ revenue 
from exports

Prioritization 
mechanisms

Institutional 
development 
programs

Capability 
development in 
planning, 
monitoring and 
evaluation activities

Introduction of 
knowledge 
management 
systems

Major change of 
organization or 
work practices 

Technology 
licensing payments

Planning systems 
and structures in 
place and 
operational

Knowledge about 
plans is diffused

Feedback loops 
are in place

Planning systems 
in place

Periodic reviews 
and adjustments 
made possible

Plans, evaluations 
and monitoring 
mechanisms are up 
to date

Sets of operational 
and strategic 
priorities exist

Capacity 
development and 
diffusion

Relative importance 
of institutional and 
trade sources to 
innovation

Types of innovation 
cooperation 
partners

Number of 
innovation-related 
partnerships

Process 
innovations; 
Number of new or 
improved 
production 
methods, logistics 
or delivery 
methods, 
supporting 
activities or 
processes

Spending on 
internal R&D

Acquisition of R&D

Acquisition of 
equipment

Acquisition of 
external knowledge

Number of product 
development 
projects

Number of 
research projects 

Number of cross 
licensing 
agreements

References to own 
patents

Referencing to 
others’ patents

Importance of 
innovation to 
flexibility of 
production 

Importance of 
innovation to 
increased capacity

Reduced labor cost 
and use of 
materials and 
energy per output

The organizations 
possess the 
capacity to direct 
and redirect their 
strategy and 
operations

Innovation tales 
place

A tentative framework for measuring STI-based innovation systems at sectoral level
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Level Inputs /
enablers

Processes Outputs Impacts

Entrepreneurial 
experimentation

Availability of 
services for 
entrepreneurs

Ease of registering 
a firm; number of 
forms filled and 
working hours 
spent on the 
process

Availability of 
support services

Availability of 
start-up grants; 
amount of support 
raised

Availability of 
support services/
consultation for 
operations and 
business

New enterprise are 
registered and 
operational

Existing firms are 
able to reconfigure 
their operations

Firms exist in 
multiple 
development 
stages

Startups are able 
to grow

Firms are able to 
restructure with 
ease

Firms are able to 
source resources

Market formation Relative importance 
of market sources 
to innovation

Number of 
customer contacts/

customer driven 
product or service 
ideas

Introduction of new 
or significant 
changes to design, 
packaging of a 
product or service

Introduction of new 
or significant 
changes to sales 
or distribution 
methods

Number of 
customer initiated 
development 
projects

Marketing spending

Importance of 
innovation to 
entering new 
markets

Number of 
customer-initiated 
products and 
services

Firms understand 
their client groups, 
markets and 
operational 
environment

Firms are able to 
adapt, invest and 
collaborate widely 
with parties across 
the industrial 
ecosystem

Legitimation and 
governance

Legislation and 
administrative 
practice enables 
legitimate business 
emterprise

New or significant 
changes in 
relations to other 
firms and public 
institutions

Number and nature 
of relations to 
public 
organizations

Impact of public 
policies to 
innovation

Importance of 
innovation to 
meeting regulatory 
requirements

Nature and impact 
of relevant policies 
to support 
entrepreneurship 
and innovation

A conducive 
business 
environment exists

Others

(Relevant national 
indicators)

Gross Domestic 
Expenditure on 
Research & 
Development 
(GERD)

- Phone and mobile 
penetration

World Bank 
Knowledge 
Economy Index, 
under the 
Knowledge 
Assessment 
Methodology (KAM)

Number of granted 
degrees

Gross Domestic 
Production (GDP)

GDP per capita

Number of jobs

Employment rate

Human 
Development Index
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Appendix B:  
Analysis of the drivers
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In the following pages the notes of the evidence from the field are tabulated 
together with visual ques. 

Resource mobilization

The resource mobilization driver in the context of this study has been essentially 
concerned with examining issues related to human, financial, and physical capital. 
In the further analysis in the subsequent sections, knowledge capital has been 
added to the resources, and Resource Mobilization and Capacity Development 
have been merged into one key driver, Capital Development, covering human, 
financial, physical and knowledge capitals.
 In the next pages we demonstrate the field evidence emerging in the area of 
the capital development. What emerges from the data is an overall validation of the 
driver. Resource mobilization is fundamental to the development of an innovation 
ecosystem. 
 As such, overall the driver has the same function as in the highly industrialized 
ecosystems. What is notable though, is the fact that many of the resources are 
much more basic in the case country contexts. To illustrate the point, in the case 
of Tanzania, one is not talking about the numbers of scientists or engineers on 
staff educated on the tertiary level, but on the number of staff qualified at any 
level. There also appears to exist an internal, cross-disciplinary brain-drain, where 
graduates and qualified staff are very mobile and tend to vote with their wallets, 
hindering long terms development of the firms (and also research and educational). 
The key issues appear to be linked to the value of developing human capital and 
the efficiency in its use. 
 On another level, the financial capital key issue is about absolute lack of timely 
and affordable funding for new ideas, while the observable lack of physical 
infrastructure holds back the development of other resources, and the diffusion of 
new ideas.
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Human Capital

Financial Capital
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Physical Capital

Prioritization mechanisms

The examination of this driver has a focus on finding evidence of the presence of 
competing technology choices, markets, business models in the ICT/Energy 
technology sectors. At the same time we looked for evidence on lead positions, 
emerging ones, and creative destruction. 
 The mechanisms that exist to make choices are very basic in the case 
countries, and focus not on strategic choices but on available possibilities. The 
inbuilt rigidities in the societies make it often impossible to configure assets 
optimally. This also has an impact on the available technologies. As an example, 
the deregulation of the ICT sector has led to a wide availability of technologies in 
both case countries, but the energy sector demonstrates rigidities that effectively 
limit the access of electricity in TZ.
 Perhaps the key issue in terms of prioritization are the incentives that exist to 
make changes that would allow parties to prioritize better. Currently in many case 
perverse incentives hold back both users and firms, and society is not able to set 
sustainable priorities that would support the local ecosystems in ICT and ENT. 
Creative destruction seems to be induced from the outside, and in many cases the 
construction has not a level where it could be destroyed. Lead positions tend to 
be upheld through regulatory mandates, and emerging technologies and new 
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ideas seem to diffuse slowly. 
 Overall, we do note that the driver is valid in the case countries, noting that 
real possibilities to implement plans are very constrained in many cases. 
Prioritization in the case countries appears to be more about what can be done, 
instead of what should be done.

Capacity development and diffusion

Evidence on the breadth and depth of the current, potential and emerging 
knowledge base in ICT and Energy technologies leads us to make two key 
observations. In the first place, there appears to exist a substantial knowledge 
base that is currently untapped. 
 As an example, graduates that have received training in highly industrialized 
countries are not able to use their learning to benefit when they come back to 
their home country. On another level, lack of internal collaboration within the 
ecosystems makes internal sourcing difficult. 
 In other words, it is difficult to profit from knowledge and the incentives to 
make knowledge a valuable commodity that can be traded are not in place. 
Individuals do recognize that information can be sold (i.e. agricultural price 
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information), but seemingly on a very practical level only, missing out on the long-
term cumulative know-how build-up. This may also be linked to the IPR protection 
systems in the case countries; even though legislation may be in place, they are 
unenforceable. 
 That being said, the driver is clearly valid also in the case countries. It does 
look somewhat different, as the abilities of the organisations to dynamically use 
their capabilities is weak. The innovations that emerge from these environments 
seem to be very practically oriented and with direct user value to both individuals 
and firms. 

Entrepreneurial experimentation

The study looked at the evidence of an institutional infrastructure that is favourable 
for entrepreneurial activity, firm establishment and growth. While there are firms 
that exist in various stages of development in both case countries, as it is expected, 
the key picture that is painted is lopsided. There is clear bias towards large firms, 
both MNEs and SoEs, and the informal small operators are essentially operating 
“subsistence” businesses in many cases.  The bridging of the informal and formal 
sectors is clearly a challenge that needs to be addressed, and one that needs 
attention on all levels.
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Market formation 
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Legitimation and governance

The research at hand examined the evidence on the level of social acceptance of 
technology and its applications in the society, and how this is visible in the 
everyday. There appears to be a clear divide between the rural and urban areas in 
how technology, knowledge and new ideas are accepted and taken up. This is 
also linked to the availability of services (roads, banking, electricity, telecom, to 
name a few) that people have at their disposal. While a clear task for policy is to 
support access to infrastructure, another one is to create opportunities in all areas 
of the ecosystem, both informal-formal and rural-urban. The situation today ignores 
to a large part the potential in terms of the informal sector and the rural areas of 
the economy, to the detriment of the whole.

Again, we note that markets are also divided along the informal-formal divide, and 
how well firms and individuals are able to identify their customers, markets, export 
possibilities and create/maintain new business models is very much dependent on 
the origin and stage in development of the firm. One of the key observations is that 
collaborative initiatives are not very visible, and the interaction between firms and 
individuals are mediated on a very ad hoc basis.
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