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PREFACE
Nerses Yeritsyan

RA Minister of Economy
The publication of the second Armenian Competitiveness Report institutionalizes the annual compilation
of an objective analytical mechanism for studying the country’s economic competitiveness. The importance
of unbiased and comprehensive studies of Armenia’s fundamental economic issues and the strategic options
for long-term development is growing, particularly during the current ambiguous economic climate.
While trying to mitigate the implications of the global recession, the RA Government acknowledges
the need to create foundations of long term economic development. For this to happen, we require
fundamental structural and institutional reforms. The definition of Armenia’s strategic goals, the means
for achieving them, as well as the elaboration and the implementation of coherent and complementary
activities, become urgent.
Indeed, a knowledge and creativity-driven economy is the only option for Armenia.The report, appropriately,
reveals the challenges over the retention and creation of the country’s knowledge generation potential.
The report also reveals four alternative jumpstart strategies for the development of the country’s innovation system, based on the benchmark analysis of the success stories of different countries, and a
comprehensive assessment of Armenia’s innovation system performance.
I am convinced that the second Armenian Competitiveness Report will serve as a yardstick and a source
of concepts for the elaboration of Armenia’s national innovation system strategy, with the participation
of academic, educational and public sectors.
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PREFACE
Samvel Haroutiunian

Chairman of the State Committee of Science of the Ministry of Education
and Science of the Republic of Armenia
The creation of a knowledge-based economy can, undoubtedly, be categorized as one of Armenia’s 21st
century challenges; impossible to imagine without the preservation and development of demanded
knowledge generation capacities within the country.
Being isolated from the former Soviet centralized and interconnected system, Armenia’s scientific system
has, on its agenda, to reevaluate and find its unique role in the process of global scientific and technical
progress. It is obvious that alongside having huge scientific potential, Armenia faces serious challenges in
commercializing scientific products, i.e. converting them for commercial or economic benefit.This will not
only capture higher value added, but will become a major source for financing scientific activities.
The State Committee of Science, being in charge of developing and implementing state policy in science,
welcomes the Economy and Values Research Center’s initiative to address national innovation system
issues in the second National Competitiveness Report.
Having comprehensively examined national innovation systems, the authors have indeed highlighted fundamental issues and proposed distinct options for the development of strategy choices.
The suggested approaches can serve as the strong basis for discussions around Armenia’s state strategy
development process for science and innovation support, and for choosing a well-defined strategy for
innovation system development.
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Executive Summary
According to the Global Competitiveness Report, the fall in Armenia’s international competitiveness came to a halt in 2009.The continuous decline in competitiveness ranking during the previous
years pointed out the non-sustainable nature of economic growth drivers.
According to the Global Competitiveness Report 2009/10, Armenia ranks 97th out of 133 countries,
registering no change compared to the 2008 ranking.The composition of Armenia’s competitiveness “balance sheet” remains fairly stable. Armenia’s competitive advantages are the low level of government debt,
labor market regulations, agricultural policy costs, as well as the low level of business costs of crime and
violence.The major disadvantages are the extent of market dominance and insufficient level of competition,
which indicate the inefficiency of competition policy. Compared to the previous study, the list of major
disadvantages also included the burden of customs procedures, government procurement of advanced
technological products, the quality of management schools, the degree of customer orientation and the
willingness of shareholders to delegate authority.
High GDP growth of Armenia during 2005-2008 was accompanied with falling international competitiveness, as measured by the GCR. This phenomenon was referred as “growth-competitiveness” paradox in
the Armenia Competitiveness Report (ACR) 2008. The paradox highlighted the fundamental economic
problems and no sustainable nature of growth drivers, which were expected to become apparent under
negative external shocks, such as global economic crisis. In the context of competitiveness, Armenia has
moved toward a new development stage, where the role of the competitiveness drivers is changed. The
role of performance of macroeconomic indicators, institutions and basic infrastructure is more significant
for countries in the first stage of development. Currently, economic efficiency and innovation capacities
assume a growing importance for Armenia.
The crisis highlighted the systemic diseases of the Armenian economy
Since 1990, Armenia’s fortunes have had three distinct stages: rapid decline and free fall, recovery and
steady growth, and acceleration into double-digit growth. Since the global financial crisis began in mid2008, the country has entered a fourth stage, the implications of which are unknown. It seems that the
high-growth stage may have masked many of Armenia’s competitiveness deficiencies. The main “macro
diseases” were unsustainable growth drivers, narrow and resource-dominated export base and overdependence on private transfers.
The increasing FDI in the country’s infrastructure results in improvements in infrastructure quality and growing competitiveness.
Despite these challenges, Armenia continues to perform well in FDI. Since FDI can become a major driver
of growth, innovation, workforce development, and technology transfer, Armenia should try to expand
the FDI beyond infrastructure.
Although the absolute level of productivity still lags behind many comparator countries, Armenia has been catching up.
The challenge now is to maintain this trend. One major driver of improved productivity is nurturing and
developing the knowledge and skill base across different sectors of the economy.
Innovation is critical to the creation of a knowledge-based economy which in turn is vital to a
country like Armenia that is landlocked, has scarce natural resources and faces high transportation costs.
Armenia ranked extremely low on innovation on the GCI for 2009—108 out of 133 countries—down 2
places from 2008 and with a lower absolute score. The only other indicators that were as low were two
closely related to innovation: business sophistication (112) and technological readiness (105). A number
of subindicators related to these categories were alarmingly low, especially perceived quality of math and
science education and availability of venture capital.Armenia ranked also poorly in other innovation related
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rankings such as the International Innovation Index (BCG, National Association of Manufacturers and the
Manufacturing Institute) being at 75th among 110 countries.
A framework based on National Innovation System concept (developed by OCED) has been employed
and adopted in this report for assessing Armenia’s performance in innovation. It provides holistic picture
by looking at innovation process as combination of different elements of innovation system: inputs, outputs,
policy framework, institutions, actors and the interactions among these actors.
Armenia performs slightly better in output than input factors of the innovation
The aging of the research personnel, low enrollment in science and engineering, low inflow of young talent into R&D sector are the major challenges in innovation inputs. In per-capita terms, Armenia holds a
middling place among comparator countries at 1,481 researchers per million, but underperforms notably
in terms of enrollment ratio in science and engineering.
By nearly any measure, financial inputs from the public and private sector are also lacking. Gross domestic
expenditures on research and development comprise only 0.2 percent of GDP, which is small in absolute
terms given the modest size of Armenia’s GDP. Armenian R&D relies mostly on public expenditure and
international research grants and there is very little venture capital or business expenditure on R&D. As
a result, there is a real gap between research performed and the needs of the market.
In terms of scientific results (scientific and technical journal articles and patent registrations) Armenia
performed moderately in some cases outperforming most of CIS countries. Although, despite growing
high-tech exports its share in total exports is negligible - only 1% of total exports. Similarly the low share
of the high-tech products in import structure indicates the limited extent of the technological upgrade
of the current production capacities. The commercialization of the scientific results is negligible due to
lacking skills and necessary infrastructure.
The good performance of the Armenian school children in International Mathematical Olympiads is promising, although the public expenditures on education is significantly below the average of the comparative
regions.
Worrisome is the low interactions and cooperation between the business and research communities,
insufficient institutional capacities such as protection of the intellectual property rights and lack of the
strategic vision. However, the Government is currently in active search of the viable strategy for boosting
innovation.
Armenia faces significant challenges in improving its national innovation system.
It must halt the erosion of inherited assets and competitive advantages; strengthen inputs and institutional
capacities; devise a coherent and comprehensive innovation policy and strategic focus; improve cooperation and linkages among actors; encourage trust between businesses and researchers; and improve commercialization capabilities to capture value from its solid research and scientific abilities. Armenia’s strong
tradition in math and science, world-class scientists, and inherited R&D capacities—when combined with
proper inputs, supporting mechanisms, and strategic focus—can provide a good base for Armenia to
become a knowledge-based economy.
Armenia needs a holistic approach and demand-driven initiatives to boost innovation
Armenia needs a strategy for its own circumstances, but that strategy should take into account how
other countries have achieved high levels of innovation. Some key lessons and success factors include the
following:
•

Innovation programs require a systems approach by integrating elements rather than trying to
implement best practices through piecemeal projects.

•

Innovation requires interaction not isolation; it occurs most readily at the border of disciplines, in
the interaction of firms, universities, and technological facilities.

•

Innovation requires feeding demand, not just cultivating supply. Developed countries, such as the
United Kingdom and Finland, are moving to policies that use public sector interventions to foster
demand for innovative products, create “lead markets,” and view the market as a reference point.
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Different countries have achieved success in innovation by stressing different elements of the
innovation system
There is no one model for a national innovation system. According to the OECD, “countries tend to
develop along certain technological paths or ‘trajectories’ determined by past and present patterns of
knowledge accumulation. Which path a country takes is determined largely by institutional factors, often
specific to a country, including the broad range of interactions which characterize the national innovation
system”.The path a country takes is based on leverage points that policymakers can use to enhance innovation performance and overall competitiveness. A key leverage point is the demand source that triggers
innovation activities. Determining Armenia’s “trajectory” is becoming a central issue for policymakers for
two reasons: (1) Armenia possesses disproportionately scarce resources, and (2) Armenia’s science and
technological assets are troubled because of sharp disruptions in their development after the breakup of
the Soviet Union.
On the basis of creating a lead market, the ACR distinguishes four strategic trajectories by the
relative importance of policy focuses and actors.
Jumpstart Strategy 1: Domestic Corporate-Led
This strategy promotes domestic corporations as market creators for innovations provided by companies
or research institutes and universities. Innovation meets the needs of the local economy by raising the
productivity and competitiveness of leading sectors. Large local companies are now becoming the drivers
of innovation, followed by SMEs. The focus of this policy is collaboration among industry, academic, and
research communities with intensive financial support from the government to foster relationships. This
strategy resembles the model employed by Finland at the start of its innovation policy. Other examples
include Japan and Korea.
Jumpstart Strategy 2: MNC-led or R&D Hub
This strategy attracts multinational corporations and research organizations to outsource or set up
R&D functions. Establishing linkages to their R&D capabilities can bring the most current knowledge,
technologies, and research themes to Armenia and avoid “reinventing the wheel.” This strategy assumes
a capability for very selective and focused investment attraction. Using such an approach, Armenia would
seek to become a hot spot for R&D in a few niches. This would require developing a world-class pool of
researchers and R&D facilities to attract investment from MNCs.The world-class human capital deployed
in MNC-related sectors would eventually spur development of other local sectors.
Singapore used this strategy to become a regional R&D hub. Starting in the mid-1960s, it attracted MNCs
first in labor-intensive industries by leveraging its low-cost advantages and then higher-value industries.
Since the 1990s Singapore has targeted MNCs’ R&D capabilities. Ireland followed a similar strategy, first
selling access to the European market then attracting high-value R&D jobs.
Jumpstart Strategy 3: Government-led
This strategy relies on the government’s leading role in triggering innovative activities. Once innovation
clusters mature, they spread throughout the economy. Under this strategy, the government invests intensively
in R&D for a few selected industries of strategic importance for the country (e.g., defense, transportation,
energy generation and distribution, or health).These sectors then become hubs for commercial and civilian
innovation.The success of the strategy depends on the government’s ability to withdraw at an appropriate
time and allow market forces to determine the path for further development.
Israel’s unprecedented rise as a high-tech superpower was driven by spillover from government and
military developments.
Jumpstart Strategy 4: Generic or Environment-Enabled
The fourth strategy is to create a free and fertile environment for innovation, one that can induce ventures
from a variety of actors including universities, research institutes, industrial companies, spin-offs, individual
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inventors, and innovative SMEs. It addresses the entire value chain from idea generation to establishing
internationally competitive companies. It requires multiple enabling factors at various stages in innovation
and is therefore the most comprehensive of our four strategies.
Components include excellent universities, research institutes that can generate commercially relevant
innovations, business incubators, technoparks, business service providers, venture capital, seed funds, and
strong IPR protection. Government only creates infrastructure and does not create lead markets directly.
Lead markets arise from interaction between businesses and research communities.
California’s Silicon Valley exemplifies this strategy, and a similar strategy is followed in the UK.
Choosing a strategy requires applying criteria and assessing each option vis-à-vis Armenia’s current capabilities.
The relative importance of key proposed criteria for strategic decision making by different jumpstart
strategies is outlined in the following table:
Str. Option
Criteria
Resource Requirements
Knowledge Diffusion Potential
Complexity of Approach
Time Required Before
Results
Ease of Improvement of
Strategy-Critical Components
Availability of Pre-requisites

Domestic
Corporate-Led

MNC-Led

GovernmentLed

EnvironmentEnabled

High

Low

Medium

High

High

Low

Low

High

High

Low

Low

High

Long

Short

Short

Long

Difficult

Easy

Easy

Difficult

Low

Medium

Medium

Low

While it would be natural for Armenia to stick to a single strategy economy-wide, the strategies,
however, can be applied on a sectoral basis.
Applicability of Strategic Options by Sectors of Economy:
Strategic Option
Domestic Corporate-Led

Sector of Economy

MNC-Led

IT, wide range of engineering services

Government-Led

Defense-related sectors (laser, new materials), health
care, energy generation

Environment enabled

Natural supplements, food

Mining, energy generation

Regardless of the strategy chosen, the framework will make clear gaps in education and R&D
incentives.
Without a good education system, even adaptive innovation is not possible. If Armenia is committed to
creating any innovation cluster, it must improve education. R&D incentives should become a part of the
government policy agenda. The incentives, however, must be integral of the entire innovation system, not
isolated components.
When implementing a comprehensive national innovation strategy, Armenia’s decision makers
must make choices based not on speculation but on evidence and analysis.
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They must test initiatives and secure prerequisites—investing, for example, in understanding market needs,
creating networking and collaborating mechanisms, and developing skills demanded by the market.
The state can initiate and support the creation of market testing mechanisms for innovative ideas and
products. Among those mechanisms are Proof of Concept (PoC) grants, which have been used effectively
in other countries. Moreover, the self-selection process spurred by the PoC mechanism can become an
efficient means for identifying who can benefit from skill development programs.
Establish Process for Choosing National Innovation Strategy
A National Innovation Strategy Working Group comprised of representatives of the government, private
sector, business associations, and academia would be best suited to choose and implement a strategy.The
composition of the group would be subject to the Government’s approval but could be open to nomination by different stakeholders.
Institute Coordination Mechanism to Execute Strategy
Armenia’s scientific and policy landscape requires a more centralized and empowered organization for
innovation strategy execution. The innovation strategy coordination body should organize policies across
multiple public or private stakeholders. A high-level innovation policy platform can be created as a
separate body but can also be tied to the existing governance structure. A detailed stakeholder mapping
analysis is required before any decision is approved since the policy platform must be on the agenda of all
stakeholders: the government, the business community, and the research community.
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INTRODUCTION
According to the Global Competitiveness Report, Armenia’s economy has moved to a new development
stage, where the improvement of economic efficiency and innovation capacities are important preconditions for further development. The establishment of a competitive and innovative economy is one of the
Armenian government’s priorities. Crafting a viable strategy for innovation system development is another
on the government agenda. Therefore, the second National Competitiveness Report aims to serve as an
informational and analytical basis, and contribute to the process of establishing and choosing a strategy
for national innovation system development.
The global economic crisis has highlighted the systemic weaknesses of the Armenian economy: resource
intensive exports, immature industry structure and strong concentration of sales markets, low levels of
productivity, and dependence on external resources (export of mineral resources, private transfers).
These were already highlighted in the first Armenian Competitiveness Report. At the time of publication
of second report, the rate of economic decline in Armenia was the highest among CIS countries, although
Armenia had exhibited a double digit growth rate during the past decade, and was classified as one of the
most dynamic developing countries.We have therefore encountered the “economic growth – competitiveness decline” paradox - economic growth was not accompanied by the establishment of basic conditions
for an increase in competitiveness.
In comparison to the first report, this publication has a thematic focus. As a result of a number of discussions with key economic policy decision makers, and initial deliberations, the authors decided to address
Armenia’s innovation performance in this 2009 Report. This choice is also derived from the logic of the
previous report, where an innovation system is viewed as one of the main components of a leverage
system for strategic breakthrough.
Continuing the tradition of the first report, this one also performs a broad and comprehensive analysis
of Armenia’s competitive position using abundant statistical data, ratings and evaluations from reputable
international institutions.
The Armenian National Competitiveness Report is the product of a team effort from the Economy and
Values Research Center. The authors believe that the report will foster discussions around economic
development strategies between the government and the business sector. It will also serve as a source
of reference and will help in comparing and rating Armenia’s progress, and the economy’s strengths and
weaknesses.
The report can be useful for students, professors and researchers, in order to find valuable and up-to-date
information and analytical material about Armenia’s economy, competitiveness and innovation systems. It
can also serve as the basis for a generation of new research ideas.
Finally, as an independent and objective analysis, it can be used by non-governmental organizations to
advocate the interests of the private sector and in various initiatives aiming to solve issues inhibiting
business development.
The report consists of four chapters. The first two chapters present Armenia’s competitiveness performance and main macroeconomic metrics, and highlights major changes from 2008. It focuses particularly
on the impact of the economic crisis on Armenia’s economic system by revealing its specifics which is
the result of the peculiarities of the country’s economic system.
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The last two chapters of the report are dedicated to assessing the performance of Armenia’s innovation
system by employing the most widespread analytical frameworks of national innovation systems and the
elaboration of possible strategic options.
By studying the experience of leading countries that have succeeded in building innovation-driven economies (USA, Israel, Singapore, Finland), especially at the initial stage of national innovation system establishment, four possible scenarios for building Armenia’s national innovation system were identified. For each
scenario, the significance of key elements of an innovation system and the applicability of those strategies
to different sectors of the Armenian economy are evaluated.
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1. Armenia’s Competitiveness 2009
In the context of competitiveness Armenia has moved toward a new development stage, where the role
of the competitiveness drivers is changed.The role of performance of macroeconomic indicators, institutions and basic infrastructure is more significant for the countries in the first stage of development. Currently, economic efficiency and innovation capacities assume a growing importance for Armenia. In this
stage Armenia needs to improve its higher education, market efficiency, and technological readiness by
building on its comparative strengths in basic institutions, infrastructure,
macroeconomic stability, health, and primary education. In the World EcoAccording to the Global
nomic Forum’s Global Competitiveness Report (GCR) for 2009–2010 ArmeCompetitiveness Report,
nia ranked 97 out of 133 countries. As reported in the Armenia Competithe fall in Armenia’s internativeness Report (ACR) for 2008, Armenia used to exhibit signs of a
tional competitiveness came
“growth–competitiveness” paradox: it registered impressive GDP growth
to a halt in 2009.
alongside declining international competitiveness during 2005-2008. The
paradox highlighted the fundamental economic problems and non-sustainable nature of growth drivers, which were expected to become apparent under negative external shocks,
such as global economic crisis. GDP forecasts for 2009 are quite pessimistic (see Figure 1-1). The issue is
covered in Insert 1 in detail.
Figure 1-1: GDP Dynamics and Global Competitiveness Rankings in Armenia

Source: National Statistical Service, RA (NSS), World Economic Forum, 2009, 2008, 2007, 2006, 2005

In 2009/10 report Armenia's competitiveness score slightly decreased, which was accompanied by the
decrease of the best and average scores of comparative countries (Figure 1-2).The gap between Armenia's
score and best performance considerably narrowed.
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Figure 1-2:The Dynamics of GCR Scores: Armenia and Comparative Countries

Source: World Economic Forum, 2009, 2008, 2007, 2006, 2005

The decrease of Armenia's overall competitiveness score is driven by the country's re-classification into a
new development stage, which resulted in changes in the weights of different competitiveness factors (Appendix Table 4-1). The performance of basic factors was comparably good. There has been a considerable
improvement in infrastructure and macroeconomic environment. Goods market efficiency and innovation
capacity deteriorated slightly. Higher education and training, as well as labor market efficiency improved by
absolute scores but lost 2 points in ranking. This evidences the comparative efficiency of other countries
in improving their performance in these areas (Table 1-1).
Table 1-1: Changes of Competitiveness Pillars
Rank
2009

Rank change 09/08,
points

Score
2009

Score change
09/08, %

Institutions

95

1

3.49

-0.1%

Infrastructure

81

9

3.25

13.0%

Macroeconomic stability

53

30

4.78

1.0%

Health and primary education

97

0

5.00

-1.1%

Higher education and training

96

-2

3.46

1.1%

Goods market efficiency

116

-6

3.65

-2.5%

Labor market efficiency

47

-2

4.61

1.0%

Financial market sophistication

97

10

3.79

3.0%

Technological readiness

105

7

2.86

11.8%

Market size

109

2

2.69

8.8%

Business sophistication

112

8

3.35

1.5%

Innovation

108

-2

2.71

-2.0%

Pillars

Note: The additional details on WEF methodology are presented in Appendix D.
Source: World Economic Forum, 2009, 2008, Authors' own calculations
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Benchmarking with Comparators
The ACR 2009 compares the economic performance of Armenia to that the average and best performers
among the 29 countries that make up the Commonwealth of Independent
States (CIS), Eastern Europe (EE), and the Eurasian Crossroad (EC).1 OverArmenia’s GCI rank is less
all, Armenia lags behind most comparators (see Figure 1-3). A country’s
that its GDP per capita level
Global Competitiveness Index (GCI) ranking is usually compatible with its
should support.
level of prosperity.That Armenia’s rank is less than its GDP per capita should
be able to support indicates some risk for sustainable growth in the medium term.

Figure 1-3: Global Competitiveness Index vs. Country Economic Performance

Source: World Economic Forum, 2009, WB, WDI-Online, 2009 (last accessed May 2009); Authors’ own calculations

Among the 12 main indicators or “pillars” of GCI, Armenia’s distance from
narrowest in labor market efficiency and macroeconomic stability.All former
Soviet countries have flexible labor market systems, as the CIS average is
higher than the averages for both EE and EC countries. Given the Government’s goal of creating a knowledge-based economy, however, Armenia’s
performance in technological readiness is disappointing. Armenia also suffers due to its objective and natural limitations: a small local market and
small population. Generally, EE countries are the best performers by most
indicators, while Armenia’s indicators are most similar to those of the CIS
average (see Figure 1-4).

EC, CIS, and EC averages is
Armenia recorded its best
performance in labor market
and macroeconomy indicators, while performance on
indicators for goods market efficiency and business
sophistication were disappointing.

EC region includes countries between the Black, Mediterranean, and Caspian Seas, including Armenia,
Azerbaijan, Georgia, Jordan, Iran, Israel, Lebanon, Syria and Turkey. This was defined in the previous ACR
as one of the major possible platforms for Armenia’s positioning.
1
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Figure 1-4: Competitiveness Stance of Armenia, CIS, EE and EC countries

Source: World Economic Forum, 2008, Authors’ own calculations

As Figure 1-5 shows, Armenia recorded the most significant changes in competitiveness performance by
pillars among the benchmark countries.The average perceived level of infrastructure, technological readiness and market size in Armenia increased by 13%, 12% and 9% in scores, respectively. Macroeconomic
indicators worsened considerably in the region, but improved in Armenia in the same period.
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Figure 1-5:The Changes in the Global Competitiveness Indicators by Score, 2009/08

Source: World Economic Forum, 2009, 2008, Authors’ own calculations

In the GCR 2009/10 the 10 most prominent advantages and disadvantages of Armenia’s competitiveness
currently stand as presented in the Table 1-2.2 The composition of Armenia’s competitiveness “balance
sheet” remains fairly stable. Armenia’s competitive advantages are the low business costs of HIV and
malaria, low level of government debt, labor market regulations, agricultural policy, as well as low level of
business costs of crime and violence. The major disadvantages are the extent of market dominance and
insufficient level of competition, which indicate on the inefficiency of competition policy. Compared to the
previous study the list of major disadvantages also includes the burden of customs procedures, government
procurement of advanced technological products, the quality of management schools, degree of customer
orientation and willingness to delegate authority.

The demarcation rank between advantages and disadvantages is 50 i.e. if the country is ranked among top 50 in
the factor so then that factor considered to be competitive advantage for the country.
2
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Table 1-2: Notable Competitive Advantages and Disadvantages of Armenia
Notable advantages

Rank

Notable disadvantages

Rank

Business impact of malaria

1

Effectiveness of anti-monopoly policy

132

Malaria incidence*

1

Burden of customs procedures

131

HIV prevalence*

15

Extent of market dominance

129

Government debt*

19

Venture capital availability

129

Firing costs*

19

Intensity of local competition

128

Hiring and firing practices

22

Quality of management schools

125

Business costs of crime and violence

23

Foreign market size index*

125

Business costs of terrorism

26

Willingness to delegate authority

125

Agricultural policy costs

26

Degree of customer orientation

124

Business impact of HIV/AIDS

34

Government procurement of high-tech
products

124

* Hard data
Source: World Economic Forum, 2009

Macroeconomic Foundations
The recent GCR assesses the macroeconomic performance of countries based on 2008 results.According
to the report,Armenia’s macroeconomic environment improved since the last study. Neighboring countries
also improved macroeconomic performance in terms of rankings; however, to a lesser degree. There was
even a drop in scores for macroeconomic stability in Georgia and Azerbaijan.
Table 1-3: Performance in Macroeconomic Stability on the Regional Scale
Macroeconomic
stability

Rank
2009

Rank change 09/08,
points

Score
2009

Score change
09/08, %

Armenia

53

30

4.78

1.01%

Georgia

117

1

3.73

-7%

Azerbaijan

27

18

5.30

-1%

Source: World Economic Forum, 2009, 2008, Authors' own calculations

Given the worldwide recession, future performance is uncertain.
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Insert 1. Global Economic Crisis and Armenia’s
Macroeconomy
The global economic crisis and internal and external political developments shaped Armenia’s macroeconomic environment in 2008. The influence of the latter on key indices was short-lived but the effects of
the global crisis are accelerating. ACR monitors the results through the effects on foreign remittances (a
strong Armenia-specific factor), the foreign exchange market, inflation, public finance, and perceived risk
as measured by ratings of international rating agencies (see Insert Figure 1-1 ).
Insert Figure 1-1: Armenia’s Key Challenges of 2008

Foreign remittances continued to grow in 2008, but at a slower pace. Downturns were expected to become apparent after a lag period. As expected, the private transfers to Armenia declined by 30.5% in the
first quarter of 2009 relative to the corresponding period in 2008 (see Insert Figure 1-2). The crisis has
yet to heavily hit Armenia and other similar transition economies that depend on remittances.

20
Insert Figure 1-2:The Dynamics of Private Transfers

Source: NSS, Central Bank of Armenia (CBA)

The de-facto fixed regime (some would refer to it as “managed float”) for the national currency, involving
extensive interventions of the Central Bank, was switched to a floating regime in March 2009 and the
national currency (the Armenian Dram or AMD) depreciated by 20 percent against the dollar (see Insert
Figure 1-3). The depreciation was the most notable event of the first half of 2009 in the financial sector.
Since October 2008, the Central Bank has been injecting foreign exchange into the market to maintain the
exchange rate as downward pressures on AMD accelerated, due to falling exports and negative expectations. Since October, an estimated US$730 million have been sold, a significant portion of the country’s
reserves, which nearly doubled in the last four years.
Insert Figure 1-3:The Dynamics of Gross International Reserves and the Foreign
Exchange Rate

Source: NSS, CBA

Free market regulations dictated a depreciation of the currency because of the shortfall in the supply of
foreign currency, caused by the decrease of international prices, the decrease of exporters’ revenues, and
the decline of foreign remittances.
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The switch to the free floating regime was welcomed by the World Bank and the International Monetary
Fund. To curb speculative expectations, the Central Bank let the local currency depreciate briskly by 20
percent, after which the AMD/USD exchange rate stabilized at 370-380.
Recent price dynamics in Armenia were determined largely by developments in global commodity markets.
The inflation rate, a major target of Central Bank policy, averaged 8.5 percent in 2008. However, the pressure of AMD depreciation and rising tariff and nontariff barriers for imports (part of the Government’s
import substitution policy) kept price hikes to only 2.7 percent in the first half of the year (see Insert
Figure 1-4). Declining demand in 2009 also constrained price increases.
Insert Figure 1-4: Consumer Price Index Dynamics in Armenia

Source: NSS

High interest rate spreads of nearly 10 percent between deposit and loan rates continued to signal the
inefficiencies of financial intermediation mechanisms in Armenia. Deposit and loan rates rose during the
last year; the loan interest rates experienced a 3 percentage point upturn in January 2009.The spread between deposit and loan rates has narrowed in recent months but remains high. In addition, in the context
of falling inflation, loan rates of 19 percent seem to be very high in real terms (see Insert Figure 1-5).
Insert Figure 1-5:The Dynamics of Key Metrics of the Banking Sector

Source: NSS, CBA
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The Government of Armenia maintained modest levels of budget deficit and government external debt.
The budget deficit declined to a manageable 1.2 percent of GDP in 2008, down from 4.8 percent in 2000.
The diminishing deficit helped to decrease the government debt to 65 percent of fiscal revenues by 2007,
down from 139 percent in 2004.The rapid decrease in the external debt was stable at about 9 percentage
points in the period of 2006-2008.
Despite these favorable results, the OECD country risk rating ranks Armenia unfavorably relative to
comparator countries, indicating a lack of confidence in Armenia’s ability to service its external debt, according to OECD (see Insert Table 1-1). On an ascending scale of risk from 1 to 7 Armenia is positioned
unfavorably compared to averages for EE, CIS, and EC countries. Armenia’s country credit ratings by major
rating agencies reflect a moderate risk level.
Insert Table 1-1: OECD Country Risk Ratings
Country/country group
Armenia
EE
CIS

Score
6
3.69
5.83

EC

5.44

Source: OECD, 2008

Since the first assessment of Armenia’s creditability by the Fitch ranking in 2006, it was reviewed twice.
The rank was upgraded in 2008. The positive change was likely caused by a rapidly growing economy,
stabilizing public finances, as well as moderate levels of inflation. However, the agency downgraded Armenia’s long-term in June, 2009 and local currency default issuers’ ratings from “BB” to “BB-” (decline by 1
category).This was explained by declining trust towards the national currency as a result of limited funding
opportunities, decrease in the volume of transfers from Russia and the devaluation of national currency.
The Stable Outlook is supported by moderate public and external debt levels.
Moody’s Investors Service has assigned Ba2 foreign and domestic currency ratings to Armenia. In January
2009, the Moody’s Banking System Outlook gave Armenian financial institutions a negative outlook. The
latter likely reflects volatility in the country’s political and overall operating environments. The agency
also claims that the Armenian banking sector is endangered by asset quality problems, as a result of the
projected slowdown of the domestic economy and the economies of its main trading partners during
2009.The major fiscal risk is considered to be the weak revenue base. However, this is mitigated by favorable debt service conditions and efficient cooperation mechanisms with creditors. Azerbaijan received
a better rating by Moody’s. Thus, the agency assesses its bond rating as Ba1, better than the Armenian
indicator by 1 category.
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Political Institutions
After a decade of relative stability,Armenia endured considerable internal and external turbulence in 2008.
The presidential elections were characterized by massive demonstrations
after allegations that election results were falsified. Protests on March 1, Armenia has little crime and
violence. Institutional prob2008, led to the tragic deaths of 10 people. Social tensions continue and
lems relate to the protection
have not yet been resolved. In addition, the outbreak of hostilities between
of minority shareholders’
Russia and Georgia in August 2008 reinforced perceptions of regional inrights, corporate governance,
stability, highlighted Armenia’s vulnerability as a landlocked country, and
judicial independence and
ethical behavior of firms.
temporarily froze Armenia’s transport routes.
Sound political, economic, and civil institutions—characterized by rule of
law, efficient civil service, effective provision of public services, and facilitation of a sound environment
for business—are essential to national competitiveness. According to the recent GCR, Armenia’s overall
institutional quality has changed little. Consistent characteristics include
•

Major bottlenecks in the performance of public and private institutions.

•

A private sector is no more effective in its institutions than the public sector.

•

Weaknesses in corporate governance, ethical behavior, and protection of minority shareholders
rights.

•

Low levels of crime and violence.
Table 1-4: Performance in Institutions on the Regional Scale
Rank 2009

Rank change 09/08,
points

Score 2009

Score change, 09/08, %

Armenia

95

1

3.49

-0.1%

Georgia

72

-3

3.82

-2%

Azerbaijan

55

7

4.15

2%

Institutions

Source: World Economic Forum, 2009, 2008, Authors' own calculations

Armenia ranks lower than Georgia and Azerbaijan and trends are worrying (see Table 1-4 and 1-5). For
example, on Transparency International’s Corruption Perceptions Index covering 180 countries, Georgia
recorded a 20 percent improvement in its ranking (from 79 to 67) in 2008 thanks to intensive institutional
reforms in education and health while Armenia fell from 99 to 109 (see Table 1-5).Armenia’s score of 2.9 out
of 10 has it lagging behind the EC and EE averages, but puts it ahead of the CIS average performance.

Table 1-5: Performance in Corruption Perception Index on the Regional Scale
Country
Armenia
EE average
CIS average
EC average
Source: Transparency International, 2008

CPI score, out of 10
2.9
4.16
2.57
4.32
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National Business Environment
In the following discussion we frame our interpretation of what the GCR scores imply for Armenia’s
business environment using Porter’s Competitiveness Diamond. The GCR’s pillars offer insight into the
quality of a nation’s business operating landscape. The following sections touch on infrastructure, capital
market functions, labor market efficiency, innovation, business sophistication, market size, and goods market
efficiency as they relate to Armenia’s competitiveness.

Factor Conditions
Overall, Armenia’s rank on the GCI’s second pillar, infrastructure, improved by nine positions to 81st, accompanied with the score increase of 13% totaling 3.25 level.
Logistics Infrastructure

The increasing FDI in the
country’s infrastructure results in improvements in
infrastructure quality and
growing competitiveness.

The upward trend in investment in Armenia’s infrastructure continued
in 2008. This trend is rightfully viewed as a major achievement, but much
remains to be done if Armenia is to develop internationally competitive
infrastructure. Recent and extensive construction works for urban development in Yerevan have improved roads, and infrastructure development in rural areas has been supported
by international donors. While Armenia’s air transport infrastructure is not ranked high in the GCR, air
transport facilities are developing. The International Air Transport Association (IATA) granted Zvartnots
airport a “B” classification after a new terminal was opened. The high cost of transportation in and out
of Armenia is a continual concern.
Railroad infrastructure inherited from the Soviet system is obsolete but a 30-year concession agreement
with the South Caucasus Railways (SCR) for management of the Armenian Railways is expected to trigger
sector development. The announced SCR budget includes more than US$100 million for infrastructure
development for 2009. The expected improvements in quality will likely return rail to a level of strategic
importance in the country’s transport network.
Communications Infrastructure
The telecom sector in Armenia has been improving rapidly after a long period of stagnation caused by
monopoly.This is proved by the improvement of Armenia’s position in mobile penetration and broadband
subscribers rankings in GCR 2009, correspondingly by 30 and 16 places. Full liberalization triggered
several large investment deals, including the full acquisition of the former monopoly, Armentel, by Russian
Vimpelcom; the acquisition of local leading mobile operator, Viva Cell, by Russian MTS, and the entry of
France Telecom under the brand name Orange. Competition is expected to result in heavy investment
in advanced technologies and in better telecom infrastructure overall. Thus, both operators launched 3G
services. France Telecom acquired its license on GSM and 3G in 2008 and intends to invest €200 million
in Armenia in two years.
The Internet services sector is also growing rapidly. iCON, a company established in 2007 with Diasporaoriginated investment, and Cornet (a recent acquisition by a Russian company), introduced WiMAX technologies in Armenia. Both companies provide broadband high-quality wireless services. ADC, an ArmenianNorwegian joint venture continues to expand the fiber optic network in Yerevan and the Marzes.
Administrative Infrastructure
Armenia’s relatively low overall GCI ranking is contrasted by a relatively
strong showing in the World Bank’s Doing Business Report. Even there,
however, Armenia dropped 5 places to 44 among 181 countries (see Table
1-6).

Armenia has instituted a
fairly liberal formal regulatory regime, but local businesses perceive enforcement
as inefficient.
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Table 1-6: Armenia’s Stance in Doing Business
Rank
Ease of Doing Business Rank

44

Starting a Business

66

Dealing with Construction Permits

42

Employing Workers

54

Registering Property

5

Getting Credit

28

Protecting Investors

88

Paying Taxes

150

Trading Across Borders

143

Enforcing Contracts

61

Closing a Business

47

Source: WB, Doing Business Report 2009

Among CIS, EE, and EC countries it ranked ninth. The environment in Georgia and Azerbaijan is seen as
more conducive to business.Thanks to improved and modernized business institutions, Georgia now ranks
15 out of 181 countries on ease of doing business. On the registration of property, Armenia ranks 5th and
for getting credit 28th. On trading across borders (documentation, required time and resources, and costs
of export and import procedures) it ranks 143rd and for paying taxes 150th. Armenia fares well on the
Heritage Foundation’s Index of Economic Freedom, standing at 31 out of 179 ranked countries. Among
EE, EC and CIS countries, it is ranked third among the mentioned pool of countries (see Table 1-7).
Table 1-7: Armenia’s stance in Economic Freedom Index
Country

Economic Freedom Index, out of 100

Armenia

69.9

EE average

63.6

CIS average

55.7

EC average

60.7

Source: Heritage Foundation, 2009

Despite the government’s announced reforms, local businesses perceive tax and customs administration
as very inefficient; and despite a liberal trade regime, Armenia performs poorly in enforcing regulations. In
the GCR it stands at 131 among 133 countries for the burden of customs regulations.The much-debated
“controlling prices,” which do not fully correspond to market prices, are considered a “penalizing” mechanism that creates ample opportunity for arbitrary treatment by customs authorities.The customs authority
is perceived as a center of anticompetitive behavior in the economy.
Paradoxically, Armenia’s formal system for regulating foreign trade is liberal, even by international standards. This is reflected in the WEF’s Global Enabling Trade index. Introduced in 2008, the index assesses a
country's ability to enhance trade conditions. In 2009 Armenia ranks 64 out of 121 countries, well ahead
of CIS countries and faring better than Ukraine (71), Azerbaijan (70), and Russia (109).
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Capital Markets
Armenia’s GCR score on sophistication of financial market and financial institutions rose from 3.68 to
3.79, moving the country from 107th to 97th place in 2008. The regulations
governing capital flows are considered efficient and not unduly restrictive,
Underdeveloped by internawhere Armenia improved its rank to 57. In 2008, several global leaders, such
tional standards Armenia’s
as NASDAQ OMX group (which acquired the Armenian Stock Exchange
financial system holds promand Central Depositary) and RosGosStrakh, Russia’s largest insurance
ise for high growth.
company, entered the market. Other big investment deals in the banking
sector include the entry of leading foreign players, such as Russian Troika
Dialog, Lebanese Byblos Bank, and Russian Gasprombank.
The soundness of banking institutions in Armenia, tightly regulated by the Central Bank, also scored well
at 5.1, slightly down from 2008. The absence of venture capital investment alternatives resulted in a low
score of 1.9 on this indicator (129th place).
Labor
The labor market in Armenia is one of the country’s most competitive areas. In the GCR, it ranks 47th
on overall labor market efficiency and scores 4.6 and fares well on sub-indices (flexibility of wage determination 5.3 and ease of hiring foreign labor 5). The relationship between the employer and employee
is considered cooperative. The relatively low cost of making workers redundant placed Armenia 17th
in Doing Business.
Innovation Infrastructure
Innovation dynamics are very important to competitiveness, as shown in the correlation between overall
competitiveness and innovation capacity (see Figure 1-6). As measured by
the GCI, Armenia’s performance on innovation indicators has worsened.
In 2009 the country’s score on “quality of research infrastructure” went
The current state of innovation infrastructure and
from 2.77 to 2.71; it lost 2 points and moved into 108th position.The major
its negative development
constraint is weak interaction and linkages between government and indynamics is one of the most
dustry research organizations.The business funding of R&D is quite low in
worrying aspects of the counArmenia (115-th place). The Government does not conduct special protry’s competitiveness.
curement policy for promotion of local high-tech productions. Even so, the
country’s ranking of 69 on number of utility patents per capita suggests
that Armenian scientists and researchers have good capabilities.
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Figure 1-6: Country Benchmark by Innovation Competitiveness

Source: World Economic Forum, 2009, Authors’ own calculations

Demand Conditions
Armenia’s demand conditions are affected by strengths and weakness in direct linkages to global markets
and how well domestic markets signal demand trends or the need to upgrade quality and services. Most markets in Armenia still suffer from lack
of demand sophistication but rising standards of living tend to raise stanBuyers will become more
dards for consumer products and services.
sophisticated as the consumption structure changes

In 2009,Armenia improved its 2008 GCR rank for market size by two points
over the long term, dictating
(109).This indicator is based on the size of the domestic market and access
more stringent requirements
for quality and formats.
to foreign markets. Because Armenia’s domestic markets are small and access to foreign markets is modest, consumer pressure to upgrade quality
or innovate is relatively weak. The nascent nature of Armenia’s market is
evidenced in the high share of food products in the consumption basket, with building materials making
up a good portion of the nonfood share (see Figures 1-7 and 1-8). The share of food products in the
consumption basket reflects a country’s stage of development (in EU countries such as Germany and the
UK the share is 13 percent; in Latvia 27 percent; Turkey 28 percent; and Poland 35 percent).
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Figure 1-7:The Structure of the Consumption of Commodities in Armenia, 2007

Source: NSS

Figure 1-8:The Structure of the Consumption of Services in Armenia, 2008

Source: NSS
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On perceived level of buyer sophistication Armenia ranks 83 out of 133 countries; its score on this indicator
for 2008 increased 3 percent over the score for 2007. A comparative analysis of customer sophistication
factors is presented in the Table 1-8.
Table 1-8: Performance in Buyer Sophistication and Degree of Customer Orientation on
the Regional Scale
Buyer sophistication

Degree of customer orientation

Score

Score

Armenia

3.28

3.64

Georgia

3.17

4.54

Azerbaijan

3.80

3.76

Source: World Economic Forum, 2009

For the short-term, buyer sophistication is expected to suffer as the global recession makes people become
cost-conscious and downshift demand to low and middle segments of the market. In fact, according to a
household survey carried out by the Economy and Values Research Center in March 2009, 30 percent of
the population in Armenia intends to reduce consumption in response to falling income. The survey also
indicates that consumers are likely to cut back especially on long-term products, communication, tourist
services, and home refurbishments.
For the long-term, demand is expected to become more sophisticated in all markets, dictating more stringent requirements toward quality and formats.The pressure from more competitively priced, higher quality
imports will compel local producers to pursue international quality certifications and standards.The pressure of international standards is felt particularly in the food processing and pharmaceutical sectors.

Context for Competition
Vigorous competition compels improvement in business strategy, while monopolies do the opposite. The
GCR highlights the dominance of de facto monopolies in Armenia’s lucrative
sectors as a problem. Armenia ranked 132 out of 133 countries on the
The continued dominance
effectiveness of anti-monopoly policy and 129 on monopoly dominance.
of de facto monopolies in
There are several Government initiatives aimed at building the institulucrative sectors remains
one of the central issues for
tional capacity necessary to improve the legislative environment and the
the economy and economic
enforcement. The Commission for the Protection of Economic Competipolicy.
tion, for example, is being modernized and upgraded. It now has the right
to conduct onsite inspections and the right to control state aid provided
to businesses. Throughout 2008, it pursued discovery of anticompetitive
agreements, abuse of dominant positions, and unfair competition. The effectiveness of the Commission
needs to be reinforced further.

Supporting Industries
The quality of supporting industries in Armenia is poor. On this indicator the GCR ranked Armenia 112
in 2009, up 8 spots from 2008. The quality and quantity of local suppliers is weak, and local producers
blame supply chain bottlenecks on inefficient cooperation mechanisms. On the state of cluster development Armenia ranked very low in 2009—122 out of 133 countries— but increasing 8 places from 2008
(see Table 1-9).
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Table 1-9: Performance in Business Sophistication on the Regional Scale
Armenia,
score

Azerbaijan,
score

Georgia,
score

Local supplier quantity

4.08

4.57

3.53

Local supplier quality

3.81

4.18

3,34

State of cluster development

3.59

2.80

3.10

Local availability of R&D services

3.05

4.11

3.03

Value chain breadth

2.98

3.60

3.18

Business sophistication ranking

Source: World Economic Forum, 2009

Social Infrastructure
Because the social sector is slow to react to economic change the full impact of the financial crisis has
not yet been fully captured in social metrics. The unfolding waves of the
crisis overlap with the long-term waves of the gradual and continuous
With a delayed response
to the economic crisis, the
improvement of living standards, as a result of the high growth rates of the
social sector yet recorded
last decade.
Living Standards and Inequality

an improving performance
in 2008 in Armenia. However, deepening inequality or
worsening health and education indicators are apparent.

The poverty rate continued to decline between 2004 and 2007, falling from
about 35 percent to 25 percent (see Figure 1-9).That decline has been accompanied by a rise in income inequality, which after also falling from 0.40
to about 0.36, increased to just over 0.37. Remittances may have provided a safety net for many families
(see Figure 1-10).
Figure 1-9:The Social Development Indicators in Armenia

Source: NSS
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Figure 1-10:The Structure of Incomes per Capita in Armenia

Source: NSS

Growth reflected in the real salaries index (from 100 in 1990 to 142.6 in 2007) indicates a rise in disposable income and the development of a middle class in Armenia. The financial crisis, however, is expected
to curb this trend and it will be important to monitor its effects.
Armenia performs better on gender gap metrics than competitiveness overall but is still relatively weak on
related indicators. On the WEF’s Gender Gap Index, which measures inequality in access to basic resources,
it ranked 78 out of 130 countries—better than EC countries but worse than EE and CIS countries.
Social Sector Competitiveness
The challenge for high growth economies is to translate that growth into positive and measurable social
effects. According to the GCR 2009, Armenia is performing well on public health and primary education
indicators. Armenia recorded best performance on prevalence of HIV and malaria. Armenia’s rank on
the enrollment in the primary education system at 108th is quite worrying. Education performance was
weakened by low scores for management schools (2.89, lower than Georgia and Azerbaijan) and Internet
access (2.8). Higher education remains a major concern. Ranked 96th on higher education Armenia is
falling behind peer and competitor countries that are attracting and nurturing talent through ambitious
programs in higher education (see Table 1-10). Armenia did join the Bologna Process in 2005, and this
is expected to boost the internationalization of the local education sector and the rapid adoption of
European standards.
Table 1-10: Performance in Health and Primary Education and Higher Education on the
Regional Scale
Health and primary education

Higher education

Armenia

97

96

Georgia

78

84

Azerbaijan

96

72

Source: World Economic Forum, 2009
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The market for training services is fairly underdeveloped in supply and demand. In 2008, neither corporate
investment in training or opportunities for training and research services improved. The low skill level of
the workforce, especially in knowledge-intensive areas, is viewed as a major reason for Armenia’s lagging
productivity. The need for workforce development initiatives, industry-by-industry, is clear.

Conclusions
Armenia’s competitiveness ranking remains at low level. It ranks 97th in the GCR out of 133 countries,
behind Azerbaijan and Georgia. This reflects the weakness of the economic structure, uncovered by the
severe and deepening economic recession, caused by the global economic crisis. Armenia’s leaders in
the public and private sectors need to improve macroeconomic and microeconomic factors that drive
competitiveness.
Armenia’s relatively sound performance in macroeconomic management is still one of the country’s most
competitive areas. And while it has developed liberal trade and investment regimes, some sectors are still
dominated by de facto monopolies. Furthermore, GCR scores indicate a troubling lack of trust in state
institutions, especially the judiciary and politicians. The private sector as well lacks strong institutions and
scores poorly on corporate governance and the protection of minority shareholder interests. Armenia
also scores low on financial market sophistication, access to venture capital and equity markets, and technological readiness and innovation.
Armenia scores well in labor market efficiency, secondary school enrollment, national savings, business
start-up costs, and overall government debt (despite the recent deficit).The latest GCR should not provoke
pessimism but should be appreciated for shedding light on matters that Armenian policymakers, business
leaders, and economic observers can work to improve. The GCR also indicates that remittances and the
global economic boom in cross-border investment and real estate prices might have been behind a lot
of Armenia’s growth surge. In Chapter 2 we explore how well the Armenian economy is coping with a
changing global economy.
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2. Economic Performance
Dynamics
In assessing the competitiveness and economic performance of Armenia in this second National Competitiveness Report we follow a framework adapted from Porter’s theory of competitiveness. As shown
in the Figure 2-1, the framework views prosperity as a function of productivity, which has two critical
“enablers”: the knowledge and skills of economic agents and the internationalization of the economic
system. Prosperity is considered a lagging indicator while productivity, internationalization, and knowledge
and skills are leading indicators. Using this framework, we assess economic performance (outcome) through
broadly defined groups of competitiveness indicators (inputs).
Figure 2-1: Economic Performance Assessment Framework

Source: Adapted from Michael Porter (1998), EV, 2009

Outcome–Prosperity
Prosperity in Armenia has undergone three distinct stages since 1990, and 2008 is believed to mark the
start of the fourth stage with as yet unknown dynamics (see Figure 2-2).
The collapse of the Soviet system caused a sharp decline in prosperity led
After three stages of ecoby a dramatic period of deep economic recession in Armenia. In the period
nomic development with dis1990 to 1994, the compound annual rate of decline for GDP per capita
tinct dynamics in prosperity
metrics, Armenia is entering
was about 19 percent; and 1992 was distinguished by an unprecedented
a new and unpredictable
39 percent decrease in GDP. Recovery began in 1994 but it was not until
stage .
2000 that Armenia regained its pre-independence level of prosperity (as
measured by PPP-based GDP per capita), achieving a compound annual
growth rate of 8 percent. Since 2001, growth has accelerated into the double digits, outpacing most peer
countries and achieving an average growth in GDP per capita of 16 percent.

34
Figure 2-2: GDP Dynamics and Cycles of the Economic Development

Source: NSS, WB, WDI-Online, 2009 (last accessed May 2009), Authors’ own calculations

This extensive growth gradually improved the entire socioeconomic context but qualitative growth has
not been deep enough to withstand the effects of the global economic crisis. Contrary to conventional
wisdom that the Armenian economy is immune to the adverse global developments because of its weak
global integration, less dependence on the flows of foreign private capital and the small size (and underdevelopment) of the financial system, the economy reacted very quickly to the global recession. GDP
growth has been slowing since June 2008, which recorded decline starting from 2009 (GDP declined by
16.3 percent in the period of January-June, compared to the same period in 2008) (see Figure 2-3).

Figure 2-3: GDP Monthly Dynamics in 2008-2009

Source: NSS, Authors’ own calculations
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Moreover, various international organizations anticipate further stagnation in the economy. The IMF
forecasts a 9.5 percent decrease of GDP in 2009. According to their prediction, Armenia will experience the worst negative effects of the crisis and recover later than many of its peers, including Georgia
and Azerbaijan.
The crisis has indeed highlighted some well-known “macro diseases” in the Armenian economy:
Unsustainable growth drivers. The major driver of the growth since 2000 has been construction
fuelled by international donor-backed programs, Diaspora investments, and state-led infrastructure
modernization and urban redevelopment projects in Yerevan. Most of these sources dried up with the
first signs of the negative developments in global markets. The construction sector is one of the most
vulnerable to recession, and the 53.5 percent decrease in the sector in the period January-June, 2009
made this painfully clear.
Narrow and resource-dominated export base. The lack of export diversification and dependence on
base metals sparked the crisis. It became the first channel for spreading the waves of recession throughout
the economy. The dynamics of export performance were especially disappointing from January to June
2009, when a decrease of 45.9 percent was recorded compared to the same period in 2008.
Overdependence on private transfers. The consumer industries may suffer the most from decreased
private transfers, which account for 9 percent of GDP (2008 data). A substantial decrease at 30% in
private transfers was recorded in the first quarter of 2009. According to a household survey conducted
by EV Center on crisis implications, approximately 70 percent of those surveyed said that the crisis has
already affected their incomes, and 17 percent have suffered greatly from the decreasing inflows of foreign
remittances.
Only consumer industries, such as retail and food processing, recorded a positive trend but still with
slower growth rates at the beginning of the year. The growth of the food industry is also thought to be
triggered by government-sponsored import substitution and support of local production, especially in
the food sector. More pessimistic expert opinions attribute the growth to the decrease of unregistered
turnover, because of tightened regulations.

Relative Position in Benchmark Regions
Armenia remains behind most benchmark countries in GDP per capita, but continued to “catch up” in
2008 when it recorded a real GDP growth rate higher than most benchmark countries (see Figure 2-4).
The lower pace of growth in richer countries, in general, is explained not only by the difficulty of reaching
higher growth rates while having a higher economic baseline, but also by the earlier impact of the global
downturn in those countries, especially in Eastern Europe. The notable exception is Azerbaijan, which
continued to post unmatchable growth rates due to oil revenues.
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Figure 2-4: Comparative Position in Prosperity within Benchmark Regions
Armenia: GDP per capita,
PPP dynamics
CAGR – 2000-2007: 16.4%
Growth – 2008/07: 19 %

Source: WB, WDI-Online, 2009 (last accessed May 2009), National Statistical Offices, Authors’ own calculations

Inputs
Internationalization
In the second half of 2008 Armenia’s exports heavily dependent on a few groups of commodities were hard
hit; however, the first major negative influence was recorded early in 2009.
The negative developments
From January to June export volumes decreased by 46 percent, compared
to the same period in 2008 (see Figure 2-5). Exports of nonprecious metals, in global commodity markets
directly hit the Armenian exwhich have the largest share of the country’s exports, suffered the biggest
port sector, which is heavily
decrease in volume. Developments in the global commodities market, pardependent on a few comticularly dramatic price decreases led to especially unfavorable conditions for
modity groups.
the export of minerals and nonprecious metals.The latter two decreased by
47.8% percent and 49.3% percent, respectively, within the period from January to June, 2009.
Figure 2-5: Export Dynamics of Armenia

Source: NSS
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The structure of Armenian exports by major commodities is presented in Figure 2-6. Generally, Armenia’s
export structure changed little in 2008.The country’s major trading partners remained the same, as there
were few opportunities for local producers to expand their markets abroad; Russia and Germany remain
the largest export markets for Armenia, taking in 37 percent of exports (Figure 2-7). The narrow export
base, measured by product and country concentrations, did not expand in 2008.
Figure 2-6: Export Structure of Armenia, 2008

*The size of the circles indicates the absolute volume of the export by commodity groups.
Source: NSS, UN Commodity Trade Online Database (last accessed May 2009), Authors’ own calculations

Short-term prospects for recovery of export volumes are promising because of emerging trends in international commodity markets. For example, molybdenum, one of Armenia’s major export commodities,
recorded a price increase by a factor of 2 since 2009, after a sharp fall by 80 percent in mid-2008.
Figure 2-7: Geographic Distribution of Armenia’s Exports, %, 2008

Source: NSS

The resource-dependence of Armenia exports deteriorated in 2008. The resource-intensity indicator
increased from 61 percent to 65 percent. This change indicates serious threats to international competitiveness for the Armenian business sector (see Figure 2-8).
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Figure 2-8: Resource-Intensity of Merchandise Exports, 2008

* The size of the circles indicates the country’s overall export volume
** The data for Hungary, Czech Republic, Slovenia, Poland, Bulgaria, Israel, and Syria are for 2007
Source: UN Commodity Trade Online Database (last accessed May 2009), Authors’ own calculations

Investment Performance
FDI dynamics proved to be very irregular across the compared countries. As Figure 2-9 shows, Armenia
performs well on a comparative basis. As it accumulated a decent FDI
With relatively strong FDI
stock compared to GDP, it continued to increase investment. However, performance, Armenia still
given that FDI constitutes a cornerstone of any strategy for economic
attracts most of its investdevelopment and technological improvement, Armenia needs more investment inflows into infrastructure sectors.
ment to catch up with best performers such as Estonia and Lebanon
(similarly small countries with FDI-focused strategies).
Figure 2-9: FDI Performance

Source: UNCTAD 2009, Authors’ own calculations
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As Table 2-1 shows, Russia is still responsible for most FDI inflows into Armenia (70 percent). The
quantity of FDI from Russia increased by 2.5 times in 2008, compared to 2007. Other major investment
partners continued as well to invest in various business activities in Armenia. The significant decrease
of Lebanon’s investments was caused by lower investments related to K-Telecom, which now operates
as an 80 percent Russian-owned company.
Table 2-1: Armenia’s FDI Distribution by Country of Origin
Share in total FDI, 08

FDI 08, 000 USD

Change 08/07

71.4%
8.8%
8.4%
2.4%
1.8%
1.2%
1.1%
5.1%

714,509
87,667
83,756
23,708
17,700
11,838
10,797
50,937

144%
382%
347%
-57%
-31%
-86%
-10%
-12%

Russia
Argentina
France
Germany
USA
Lebanon
Cyprus
Others
Source: NSS, Authors’ own calculations

The majority of FDI in Armenia in 1998-2008 was concentrated in several sectors, primarily the public
utilities (see Figure 2-10). A considerable share of foreign investment originates in the sphere of communications, marked with heavy investment deals for mobile connections (Greece, Lebanon, Russia,
and France). Moreover, the entry of a third operator in the formerly monopolistic sector is expected
to greatly boost investment flow. Some other sectors have also been attracting foreign investors and
it appears that global operators entering Armenia’s local consumer industries are targeting the middleincome strata of the population.
Figure 2-10: Armenia’s FDI Distribution by Sector of Economy

Source: NSS
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Knowledge, Skills, Creativity
The ability to translate knowledge and skills into productivity is a precondition for prosperity. Armenia
has declared its commitment to creating a knowledge-based economy. This, in turn, implies a commitment to nurturing and developing the base of knowledge and skills across sectors, thoroughly analyzing
and understanding current capacities, and formulating a strategy for developing a strengthened base. This
report is a step in this process, and Chapter 3 is devoted to this particular subject.

Productivity
Productivity largely determines prosperity. In 2008, productivity in Armenia continued to rise rapidly
as measured by value-added created by the average employed person.
Armenia continued to rapWhen gauged by absolute measures Armenia still lags behind many
idly increase its produccomparator countries but is catching up quickly (see Figure 2-11). The
tivity in 2008. However,
global crisis may affect this trend but how precisely will depend on the
further growth perspectives
crisis’s impact on other countries, degree of anticipated decrease in
are clouded by the expected
GDP, and the efficacy of measures taken by the business sector (which
standstill in the economy
and, particularly in the conwill eventually be reflected in the ratio of output contraction to emstruction sphere, which is
ployment contraction).
by far the most productive sector of the Armenian
economy.

Figure 2-11: National Productivity Performance Comparison: GDP per Employee

* The data for Moldova, Kyrgyz Republic, Serbia, Lebanon, Albania and Azerbaijan refer to 2007 and are compared to 2006.
Source: WB, WDI online database 2009; Laborsta Internet (last accessed May 2009); National Statistical Services, Authors’ own
calculations

Juxtaposing productivity and wage levels in peer countries reveals a correlation between the two as Figure 2-12 shows. The only way to raise wages across an economy on a sustainable basis is to raise labor
productivity.
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Figure 2-12: Productivity vs. Remuneration Comparison within Benchmark Regions

* The wages data for Egypt, Macedonia, Romania, Russia, Poland, Estonia, Hungary, Slovakia and Croatia refers to 2007 data.
Source:WB,WDI-Online , International Labor Organization, Laborsta Internet (last accessed May 2009), National Statistical Services,
Authors’ own calculations

A full sector-based productivity analysis using 2008 data is not available, but data do show that the construction sector in 2007 was the most labor-productive sector, surpassing the second most productive
sector by 170 percent (Figure 2-13). The greatest shift in labor productivity in 2007 compared to 2006
was recorded in the financial services sector. The agricultural sector still dominates in the quantity of
employees.
Figure 2-13: Productivity Performance by Sectors in Armenia

Source: NSS, Authors’ own calculations
* The size of the circles indicates the number of employees in the sector.
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Conclusions
Since 1990, Armenia’s fortunes have had three distinct stages: rapid decline and free fall, recovery
and steady growth, and acceleration into double-digit growth. Since the global financial crisis began in
mid-2008, the country has entered a fourth stage, the implications of which are unknown. The pace of
growth has certainly slowed, and it seems that the high-growth stage may have masked many of Armenia’s competitiveness deficiencies. During that stage economic drivers were mainly construction and
private transfers. The global crisis is likely to affect these. Because of the unfavorable situation in international markets since mid-2008, the Armenian export sector has also taken a significant hit, with big
decreases registered in the export volume of nonprecious metals, minerals, and nonprecious stones.
Despite these challenges, Armenia continues to perform well in FDI. Since FDI can become a major
driver of growth, innovation, workforce development, and technology transfer, Armenia should try to
expand the FDI beyond infrastructure.
Finally, labor productivity as measured by value-added of an average employed person continued to rise
rapidly in 2007. Although the absolute level of productivity still lags behind many comparator countries,
Armenia has been catching up. The challenge now is to maintain this trend. One major driver of improved productivity is nurturing and developing the knowledge and skill base across different sectors
of the economy. We analyze this in more detail in Chapter 3.
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Insert 2. Competitiveness Through Strategic
Investments
By Pegor Papazian, CEO, National Competitiveness Foundation of Armenia

A Challenging Combination: High Potential, Low Capacity
One thing can be said unequivocally about Armenia’s performance in the global competitiveness rankings:
it is below expectations. More than a decade of efforts directed toward economic reforms and development have resulted in gains on a number of fronts. But these gains have not been matched by an equivalent
improvement in Armenia’s global competitiveness, and the question is why.
One answer has to do with institutional capacity. Development efforts have had lower than expected
impact because the public and private structures involved could not muster the basic know-how, motivation or social capital needed to take ownership of them and to move them forward. A number of reform
projects target the development of institutional capacity itself, but they face the same challenge. Even
capacity building investments need adequate absorptive capacity, which remain a scarce resource.
The National Competitiveness Foundation of Armenia (NCFA) was founded by the Government in partnership with leading businessmen to promote breakthrough development toward a more competitive
Armenia. It is, in part, an answer to the capacity problem, but it also addresses that problem by adopting
innovative mechanisms that can deliver results in a low capacity but high potential context within the
framework of the Government’s economic development strategy.

Gap Sectors: Education, Healthcare,Tourism
The Government’s strategy is centered on an ambitious initiative to transform the country into a regional
center of excellence in target areas within a number of sectors, while creating a positive environment
for doing business.
In line with this sector-based strategy, the NCFA is focused on education, healthcare and tourism as
sectors where the gap is greatest between Armenia’s intrinsic potential and its current state of competitiveness. Education is the most critical and strategic of the three. It is also the area where the greatest
expected payoffs from development efforts are likely to be farthest off in the future. At the other end
of the spectrum is tourism, where it should be possible to rapidly secure substantial breakthrough in the
sector’s own competitiveness and growth. And in the middle of the spectrum of strategic importance
and immediacy of results is healthcare.
Each of these sectors has been the target of reform and development efforts in Armenia for over a decade. And although there has been considerable progress, the level of the sectors’ global competitiveness
and Armenia’s national competitiveness overall have not substantially increased. Clearly new and innovative approaches are needed in order to maximize Armenia’s intrinsic potential in the context of scarce
resources and limited capacity. This innovation is not as much needed in the domain of the content of
reforms – the ‘what’ – as they are needed with regard to its dynamics – the ‘how’.

Innovating ‘How’: Differentiated Development
At the core of the NCFA’s development philosophy is a very simple notion: concentrating resources and
capabilities on pressure points where there is the greatest potential for progress rather than spreading
them out uniformly on the basis of perceived need.
Some entities – companies, institutions, university departments, technical teams, schools – have a higher
potential of being productive. They can utilize development resources much more effectively and progress
much faster than the average. In addition, deviations from the average within entities can be significant, with
some constituent members of an entity able to attain a level of excellence that is not characteristic of the
entity as a whole. Assuming one can discover and promote these high potential entities and individuals,
does it make strategic sense to concentrate development resources on them?
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Scenario A, in the diagram below, shows the typical result of a uniform development policy where an
equal level of progress is achieved across the board over an illustrative period of five years. Scenario B,
which corresponds to a policy of concentrated resource allocation fostering differentiated development,
is expected to result in the same average level of progress, but with significant internal variation.
Insert Figure 2-1: Development Scenarios

The level of global competitiveness of and within entities (e.g., companies, schools, institutions, teams).
A: Uniform development. B: Differentiated development. Both can achieve the same average level of competitiveness,
but B also produces some breakthrough entities with higher levels of competitiveness.
The “2015” picture corresponding to scenario B, while achieving the same overall level of competitiveness,
presents two important advantages. First, it fosters pockets of competitiveness which have the potential
of leading the rest of the system to a higher level of development.The heightened competition within the
system will cause entrenched, non-competitive elements within each entity to yield to more progressive
elements; attrition within the pockets of competitiveness will result in the transfer of knowledge to other
entities (for example, managers in competitive entities leaving to take lead positions at other entities or
starting their own ventures); and the success of the pockets of competitiveness will have a demonstration effect, inspiring confidence and raising standards. But there is also a second important advantage to
scenario B, which is that the elites it creates can meet high end demand for competitive professionals and
firms in the short term. A multinational company considering investing in Armenia will be more likely to
come into contact with the human resources and contractors it needs; the Government will have more
success in recruiting professionals to lead development efforts and in outsourcing some of its programs;
and top performing university graduates and highly qualified potential returnees from abroad will be more
likely to find compelling employment opportunities in Armenia.

Catalytic Investments: Concentrating Resources, Triggering Progress
The NCFA works with the Government and the private sector to develop and support the implementation
of policies, infrastructure and institutions that can create the enabling environment for competitiveness.
But that approach is coupled with an equally important focus on promoting strategic investment projects.
Each of these projects is based on a clear return-on-investment model, an active partnership between
the Government and the private sector, and the goal of catalyzing breakthrough development toward
competitiveness. These catalytic investments will signal the Government’s commitment to the respective
sectors, triggering further investment. And, most importantly, they will become vehicles for transferring
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knowledge and know-how into Armenia.They will strengthen competitiveness and the capacity for further
development, thereby accelerating system-wide progress.

Tatev Revival Project
In tourism, the catalytic investment model is exemplified by the NCFA’s Tatev Revival Project. The Tatev
monastery is a cultural monument with significantly unrealized touristic potential. It is in need of restoration
and is located at the far side of a deep river gorge, in the middle of southern Armenia where the hospitality
infrastructure is practically nonexistent. The Tatev initiative combines the restoration and revival of the
monastery and the development of regional tourism with a major investment project to build the world’s
largest aerial tramway combined with a hotel complex. A hotel will be built not far from the highway from
Yerevan, and the aerial tramway will link the hotel to Tatev village on the monastery side of the gorge.The
project taken as a whole is a self-financing venture which has the potential of taking tourism in the south
of Armenia to a new level by providing a major attraction that also functions as a touristic hub. This will
increase the incentive of both the public and private sectors to upgrade the tourism infrastructure, train
hospitality workers and initiate other investment projects to capitalize on the demand generated by Tatev
as a competitive tourism destination.

Nuclear Medicine Project
In healthcare, the Nuclear Medicine Project is expected to have a similar catalytic effect on Armenia’s
currently underdeveloped oncology cluster. Initiated by the Ministries of Economy and Health and implemented by the NCFA, this project consists of a partnership between the Yerevan Physics Institute and a
group of French medical professionals. In the framework of the project, the Government will purchase
Belgian technology to be housed at the Physics Institute, with a subsidy from the Government of Belgium,
to produce nuclear isotopes used in cancer diagnostics and treatment. In parallel, the project will facilitate the establishment of a private oncology clinic adjacent to the Physics Institute which will provide
those diagnostic and treatment services and will become the first client of the Physics Institute’s nuclear
isotopes. The project will also create the capacity for research and development for future applications
with great commercial potential, especially with regard to producing proprietary molecules for medical
applications. This public-private partnership project is expected to increase the quality and availability of
oncology services to Armenian citizens and to regional clients, with a spillover effect that will benefit
related medical disciplines. It will accelerate the transfer of medical knowledge and know-how and will
create further incentives for healthcare reform, the provision of medical insurance, and the availability of
high quality medical education.

Education and Science Convergence Center
In education, an equivalent initiative might be the Education and Science Convergence Center. This project
would create a mixed use campus providing shared services such as laboratories, conference facilities
and high end equipment to pockets of competitiveness within Armenia’s universities and science institutions. It would channel a combination of public and private financing to entities within these institutions
and would act as a broker of links between them and centers of excellence abroad. In the long term, the
center would generate revenue from the commercialization of science. But in the short term it would
function as a self-financing investment project by acting as the hub of a mixed use campus. This newly
created campus will include commercial offices rented to technology companies for which proximity to
academia and science is important, as well as retail commercial functions such as restaurants and sports
facilities open both to the tenants of the campus and to the general public. This model will allow the
center to attract financing and generate revenue while promoting the development of science and higher
education in Armenia.
There is no doubt that the effectiveness of such investment projects cannot be optimized if they are not
coupled with improvements in policy, infrastructure, and institutions. But the projects themselves can
also contribute to these improvements by intensifying the demand and incentives for a better enabling
environment. In the context of an ambitious vision of the future, they can build up the momentum for
progress toward competitiveness.
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3. Competitiveness and
Innovation in Armenia
An engine of economic development and competitiveness, innovation is highly correlated with prosperity
as measured by GDP per capita on cross-country basis (see Figure 3-1). It is critical to the creation of a
knowledge-based economy and vital to Armenia, which is landlocked with scarce natural resources and
high transportation costs.
Figure 3-1: Prosperity and Innovation Capacity
Schumpeter’s Definition of
Innovation
Austrian economist Joseph
Schumpeter defines innovation as the introduction of a
new good or a new quality
of a good:
”...the introduction of a
new method of production,
which needs by no means
be founded upon a discovery
of scientifically new, and
can also exist in a new way
of handling a commodity
commercially.

Innovation is the introduction of a new product, process, or service that
creates real commercial or social value. Innovation can occur in products,
services, processes, marketing, distribution, and organization. Innovation
can apply to value chains. It can also create entirely new products and
even industries. Invention is not enough. An innovation must prove to
be commercially or socially useful. Peter Drucker, the influential business
thinker, believed that one of the most influential innovations of the nineteenth century was the introduction of the farm extension system in the
United States.
Innovation can be unique and groundbreaking, such as the invention of the
telephone which created an entirely new industry. Innovation, especially
in emerging economies, can also be adaptive, absorptive, or imitative. Introducing a technology to a new environment can also be an innovation.
In general, it is important for a country to pursue absorptive as well as
original innovation.

The opening of a new market
that is a market into which
the particular branch of manufacture of the country in
question has not previously
entered, whether or not this
market has existed before.
The conquest of a new
source of supply of raw materials or half-manufactured
goods, again irrespective of
whether this source already
exists or whether it has first
to be created.
The carrying out of the new
organization of any industry,
like the creation of a monopoly position (for example
through trustification) or the
breaking up of a monopoly
position”.

Benchmarking Armenia’s Performance
As noted in Chapter 1, Armenia ranked extremely low on innovation on the GCI for 2009—108 out of
133 countries—down 2 places from 2008 and with a lower absolute score. The only other indicators
that were as low were two closely related to innovation: business sophistication (112) and technological
readiness (105). A number of subindicators related to these categories were alarmingly low, especially
perceived quality of educational system and availability of venture capital.
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Armenia ranked at 75th among 110 countries on the International Innovation Index developed by BCG,
National Association of Manufacturers and The Manufacturing Institute.3 The innovation performance
matrix (see Table 3-1), which is based on the International Innovation index, puts countries into five clusters according to innovation performance. As Figure 3-2 shows Armenia falls in the group of countries
facing significant challenges in promoting and archiving innovation. Armenia does slightly better in terms
of performance than inputs.
Figure 3-2: Innovation Inputs vs. Performance,
International Innovation Index 2008 (BCG)

Source: The Innovation Imperative in Manufacturing: How the United States can resort its edge, Boston Consulting Group, March
2009

Table 3-1: Innovation Performance Matrix
Group

Definition

Countries

A Group

Countries reaping the reward of past
policies or archiving high efficiency at
converting inputs into performance

Kazakhstan

B Group

States succeeding at both inputs and
performance

Ireland, Israel, Lithuania, Estonia, Hungary, Slovenia

C Group

Countries facing significant challenges in
promoting and archiving innovation

Tajikistan, Armenia, Albania, Georgia, Kyrgyz Rep.,
Moldova, Macedonia, Azerbaijan, Egypt, Ukraine

D Group

States struggling to translate positive
inputs into performance

Romania, Czech Republic, Slovak Republic

E Group

Countries at or near the mean in both
inputs and performance

Russia, Jordan, Croatia, Poland, Bulgaria, Turkey

Armenia, once a major research hub of the former Soviet Union, has lost considerable capacity
since 1991
Armenia was a major research and development hub in the former Soviet Union with expertise in chemicals,
machinery, aerospace and ITC. Armenia’s research institutes were networked into those of the former
3

The international innovation index is based on a variety of inputs and performance factors.
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Soviet Union with the research agenda often supervised from Russia. With the collapse of the Soviet
Union, Armenian government spending on R&D fell from 2.5 percent of GDP to 0.2 in 2008.4 As living
standards fell and R&D budgets were slashed, many scientists left the country and numbers remaining in
service fell by nearly 75 percent from 25,344 in 1991 to 6,899 in 2008. The number of R&D institutions
also fell from 124 to 83 during this same period. Some institutes received grants form international organizations to stay afloat.
Analytical Framework: National Innovation System
One framework for assessing Armenia’s performance is the “National Innovation System” developed by
the Organizational for Economic Cooperation and Development (OECD), the research and policy coordination arm representing the 30 leading industrialized economies.This chapter adapts that framework to
assess the inputs, outputs, policy framework, institutions, actors and the interactions among these actors
(see Figure 3-3).The ultimate benchmark for innovation is productivity, especially productivity that cannot
be explained by additional labor and capital. This, in turn, translates into improved standards of living that
are sustainable in the long-term and not based on temporary impacts related to remittances, speculative
investment, or foreign assistance. To be competitive in the global economy, a country must be innovative
in its domestic and export industries.
Figure 3-3:The Framework of National Innovation System

Note: Adapted from OECD STI WORKING PAPER 2009/1 “Measuring China’s Innovation System: National Specificities and International Comparisons” authored by Martin Schaaper (OECD)

4

Tigran Arzumanyan, Current Issues of Research, Development and Innovation in Armenia, 2005
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Inputs
Inputs alone, such as trained workers and capital, do not guarantee innovation but their qualities and
condition may provide insight regarding on the causes of Armenia’s poor innovation performance.
Aging and Scant Human Resources in S&T
As noted, Armenia lost 75 percent of its research personnel R&D5 and numbers working officially fell
to 6,899 in 2008. By contrast, Russia has about a half a million researchers. In per-capita terms, Armenia
holds a middling place among comparator countries at 1,771 researchers per million (2008), well behind
the leader Israel that has 5,000 (2005).
As Figure 3-4 illustrates, the aging of the research personnel is another emerging challenge. In 2008, 65
percent of researchers in science and technology were over 50 years old and their numbers were not
being replenished. Only 9 percent were under 30.
Figure 3-4: Distribution of Researchers by Age and Scientific Degrees, 2008

Source: NSS

Low salaries coupled with uncertain career opportunities make jobs in science and research unattractive for young specialists. More worrisome still is that the tertiary enrollment ratio in science and engineering is extremely low compared to benchmarked countries (see Figure 3-5). In 2008 only 15.8% of
- all enrolled students (19,414) were focusing on science, engineering, manufacturing and construction.
Armenia will have one of the smallest pools of potential researchers in the future among peer countries. For comparison the number of science and engineering students enrolled in Israel is 85,422. The
situation in Armenia is similar for postgraduate education where social science students comprise the
5

Human resources in R&D include researchers and technicians, support and other staff.
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largest share. Armenia will face a major challenge in ensuring the availability of qualified researchers.
This is especially problematic given the role of mentoring in the research process. The delayed generation change will create a gap in mentoring and transferring experience and skills.

Figure 3-5: R&D personnel vs. Science and Technology Enrollment

Source: UNESCO Institute for Statistics; National Statistical Services

Modest Capital Inputs
By nearly any measure, financial inputs from the public and private sector are also lacking. Gross domestic expenditures on research and development (GERD) comprise only 0.2 percent of GDP, which
is small in absolute terms given the modest size of Armenia’s GDP (see Figure 3-6). To place this in
context, R&D spending per researcher in 2008 is only US$402 monthly compared to US$15,000 in
Israel and Sweden, US$10,000 in Finland and South Korea, and US$2,000 in Russia. In 2006 GERD as a
percentage of GDP is highest in Israel (4.5%), Sweden (3.8%), Finland (3.4%), and South Korea (3.2%).
Despite its raw material wealth and former research prowess, Russia spends only 1.1 percent of GDP
on R&D. The EU, where R&D is a core element of the Lisbon Strategy, has set a target of 3 percent
of GDP in R&D by 2010.6

During the meeting of the European Council in Lisbon (March 2000), the Heads of State or Government launched
a “Lisbon Strategy” aimed at making the European Union (EU) the most competitive economy in the world and
achieving full employment by 2010. Research and development policy is one of the European Union’s priorities, at the
heart of the Lisbon Strategy to boost employment and growth in Europe. Research, with education and innovation,
forms the “knowledge triangle”, which it is hoped will allow Europe to maintain its economic dynamism and social
model. The Seventh Framework Programme for Research (2007–2013) seeks to consolidate the European Research
Area (ERA) and stimulate the national investment needed to reach the target of 3% of GDP. (EU Portal)
6
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Figure 3-6: GERD as % of GDP vs. Availability of Venture Capital

Source: World Economic Forum, 2009; UNESCO Institute for Statistics

The Government provides about 57 percent of the total R&D budget with the rest provided by international organizations through collaborative research projects and other sources. There are no statistics
on business spending on R&D but the results of various studies indicate it is not significant. The lack
of business investment in R&D, the absence of “angel investors” for start-ups, and the lack of a venture
capital industry in Armenia means that private funding for innovation is quite low. There may also be a
lack of good ventures for investing in as many firms are in the embryonic stage of commercialization or
have not proven their ability to meet the test of the market.
Some of the innovation champions enjoy high levels of private financing for R&D. These include Finland
(66.6 percent of total R&D financing in 2006), Sweden (65.7 percent in 2005), Israel (69 percent in 2003)
and South Korea (75.4 percent in 2006). Venture capital plays a strong role in the United States, UK, and
Israel where university spin-offs are common. In Germany, Japan, Finland, and South Korea R&D is conducted either within corporate research facilities or in cooperation with research institutes and universities. This difference may reflect cultural differences in attitudes toward risk. In the OECD, venture capital
as a percentage of GDP was on average 0.16 percent although this varied markedly among countries. In
most countries venture capital investment is directed toward business expansion rather than business
formation. Even in countries with a large venture capital presence, early stage new innovative ventures
tend to rely heavily on personal savings, friends, and family.7
Diverse International Sources of R&D Funding
International research projects are the next largest source of R&D funding in Armenia. Armenia receives
the most ISTC funds per capita—US$36.7 million since 1995. ISTC has financed 155 projects out of 400
research proposals received from Armenia. About 20 percent to 25 percent projects were implemented
in physics followed by biotechnology and chemistry and varied in scale and duration. About 40 projects
are extant. Other major international sources of R&D funding are the US Civilian Research and Devel-

7

OECD Science, Technology and Industry Outlook 2008, page 41
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opment Foundation, Calouste Gulbenkian Foundation, INTAS8, and NATO programs. Several Diaspora
organizations such as AGBU, All-Armenian Fund, Union of Armenians in Russia, and Armenian businessmen
support the science sector but mostly in the form of donations with no commercial interest. International
research grants are an important source for upgrading the modern laboratory equipment.

Outputs
Much innovation may go unrecorded but there are observable outputs such as published papers, citations
of these papers, patents, and high-tech exports.
Armenians Registered 1,633 Patents in Armenia but only 36 in the United States
Armenia performs moderately in international patent registrations. Due to financial considerations most
Armenian inventors register their inventions at the national level. On average 125 patents were registered each year in Armenia from 1995 to 2007. Most were related to “human necessities” followed by
“chemistry & metallurgy”, “performing operations”, “transporting” and “physics.”9 Patents granted by the
United States Patent and Trademark Office (USPTO) were far fewer and mostly coauthored with foreign
inventors with the assignee being a foreign company. As of May 2009 only 11 out of 36 parents were
authored solely by Armenian residents (see Table 3-2). About half were related to information technology
and communication, followed by health, medicine and optics. Two US-based global IT companies, Virage
Logic and Credence Systems, registered 5 patents each. For one of them the assignee was an Armenian
engineering company, exporting engineering services abroad.
Table 3-2: Patents granted to Armenian residents
Patent office

Patents granted

USPTO

36

EPO

7

Eurasian Patent Office

19

RF Patent Office

99

National patent Office*

1633

* Patents granted since 1995.
Source: WIPO Statistics Database, July 2008; Official websites of the patent organizations (last accessed May 2009)

Armenia’s patent record in the United States is better than that of most CIS countries, behind Russia,
Georgia and Belarus. Estonia, another small country that emerged from the former Soviet Union, has done
considerably better (see Figure 3-7).
Armenians Do Tend to Publish…
In publishing scientific and technical journals per million population Armenia outperformed its CIS peers,
except for the Russian Federation (see Table 3-3). One driver, apart from the positive effect on reputation,
may be that publication in Armenia may also lead to R&D awards. Armenia published 0.035 articles per
researcher (2002-2005 average). Slovenia, however, published at 5.7 times that rate.

The International Association for the promotion of co-operation with scientists from the New Independent States
of the former Soviet Union, was established in 1993 by the European Community and like-minded countries as an
international not-for-profit association.
8

9

WIPO – International patent classification.
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Figure 3-7: Patents granted by USPTO, per million population 2002-2007 average

Source: USPTO

Table 3-3: Scientific and Technical Journal Articles, 2002-2005 average
Israel
Slovenia
Ireland
Czech Republic
Estonia
Hungary
Croatia
Slovak Republic
Poland
Lithuania
Russian Federation
Bulgaria
Turkey
Latvia
Armenia
Belarus
Jordan
Ukraine
Romania
Georgia
Iran, Islamic Rep.
Moldova
Azerbaijan
Kazakhstan
Average

Per million population

Per researcher

951.8
471.1
455.1
291.7
278.3
242.0
187.8
178.4
171.0
105.6
104.6
101.3
93.3
64.5
60.0
50.8
50.1
43.5
42.2
29.5
29.3
19.9
12.5
7.4
168

0.196
0.200
0.169
0.152
0.115
0.156
0.133
0.092
0.110
0.051
0.032
0.081
0.194
0.043
0.035
0.028
0.017
0.024
0.043
0.013
0.038
0.030
0.009
0.010
0.082

Notes: Article counts from set of journals covered by Science Citation Index (SCI) and Social Sciences Citation Index (SSCI) and
are assigned to country on basis of institutional address(es) listed on article. For articles with collaborating institutions from multiple countries, each country receives fractional credit on basis of proportion of its participating institutions. On average Armenian
scientists authored or coauthored 442 articles per year during 2002-2005. In 2008 it was 486.
Source: Thomson Scientific, SCI and SSCI
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…But High-Tech Exports Make Up Only 1 Percent of Exports
Science, technology, and innovation tend to raise living standards by improving productivity, creating new
products and services, and high skill jobs. Unfortunately, it is hard to measure these things as statistics in
Armenia are not always available. The National Statistical Service used to have a special reporting form
on innovation but this has not yielded any meaningful data. One potential proxy indicator is high-tech
exports. Despite an annual growth rate of 13.25 percent over the past 6 years, these exports still account
for only 1 percent of Armenia’s exports (see Figure 3-8).
Figure 3-8: Dynamics and Distribution of Armenia’s High-Tech Exports by
Product Groups

Source: UN Commodity Trade Online Database (last accessed May 2009), Author’s own calculations
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Figure 3-9: Share of High-Technology Export in Total Goods Export, 2008 and most recent

Source: UN Commodity Trade Online Database (last accessed May 2009), Author’s own calculations
Note: High-technology exports are products with high research and development intensity, as in aerospace, computers, pharmaceuticals, chemistry, scientific instruments, and electrical machinery, armament.

This poor showing for high-tech exports is one indication that R&D in Armenia is not resulting in commercialized high-tech products (see Figure 3-9). Furthermore, imports of high-tech products are also low
(5-8 percent of total imports on average from 2002 to 2008), meaning that absorptive innovation through
importation may also be low. Computers, electronics, and telecommunications comprised 74 percent of
high-tech imports while high-tech machinery accounted only 2 percent.
The ultimate output for innovation performance is the rate of productivity growth. Good numbers for
productivity are not readily available. However, the output measures presented above indicate that with
the possible exception of research papers, Armenia performs poorly in innovation outputs.

Institutional Framework
The institutional framework for innovation includes intellectual property rights, education policy, science
and technology, the financial sector, and many other supporting institutions. Jean Guinet of the OECD
notes that a country wishing to promote innovation must ensure that “framework conditions” that affect all businesses are free of impediments to innovation as this can be as effective as various proactive
measures.
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The main state structures responsible for innovation activities in Armenia are the National Science Committee, under the Ministry of Education and Science, and the Ministry of Economy, which is responsible
for developing and implementing innovation policy. Funds for R&D are controlled and distributed by the
National Science Committee in the framework of science and technology policy. No executive body is
dedicated to implementing innovation policy. Some functions are delegated to SME DNC such as creation
and supervision of the state-owned Andron Technopark. Regulation and execution functions are fragmented
and not clearly defined.
Abysmal Ranking on Intellectual Property Rights
According to GCR 2009/10, Armenia was ranked 107th among 133 countries for intellectual property
protection, the lowest among the benchmark countries. The low ranking was confirmed by other scores.
On the Intellectual Property Rights Index (IPRI) 2009,10 which ranks 115 countries, Armenia tied for 98th
place with Ethiopia. With a score of 1.8 out of a possible score of 10, Armenia recorded the weakest
result in the Intellectual Property Rights sub-index which came in far behind physical property rights. (see
Figure 3-10)
Figure 3-10: Intellectual Property Rights Index 2009

Source: Intellectual Property Rights Index 2009 Report, Property Rights Alliance, Author’s own calculations

Armenia’s national system of intellectual property protection began with the establishment of the Patent
Office in 1992 and the National Agency of Copyright in December 1993. In 2002, the two merged to
form the Intellectual Property Agency of the Republic of Armenia, which operates under the Ministry of
Economy. Armenia adopted several legal acts regulating IP and copyright issues and is cooperating with
international institutions in this field. The Republic of Armenia joined the World Intellectual Property
Organization (WIPO) in 1993 and the Eurasian Patent Office (EAPO) in 1995. The Agency cooperates
with the European Patent Office (EPO), other international and regional structures, and foreign offices.
In 2005 the Government adopted the concept paper on State Regulation of Intellectual Property, which
defines the state policy and the strategy in this area.
Although the necessary legal framework and institutions are established for the protection of intellectual
property, Armenia still lacks enforcement mechanisms. There is evidence of widespread use of pirated
software, DVDs and CDs as well as illegal use of trademarks and product packaging design. Recent research
by the Business Software Alliance (BSA) revealed that Armenia has one the highest software piracy rates
10

org

Intellectual Property Rights Index 2009 Report, Property Rights Alliance, www.internationalpropertyrightsindex.
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among 110 countries—92 percent in 2008 and 93 percent in 2007.11 Meanwhile, the global piracy rate has
fallen to 41 percent and is about 20 percent in the United States, Japan, and Luxembourg.
This unfavorable environment for IP protection deters inventors and innovators. Furthermore, Armenian
law gives employers, research institutes, or universities the right of ownership, limiting nuanced arrangements in which individual researchers could be motivated by the prospect of sharing in the rewards of
innovation.12
Armenia Under-Spends on Education…
Public spending on education is only 2.7 percent of GDP and 13.1 percent of the state budget.This means
that per-capita spending on education was only US$179 in 2008 (up from US$159 in 2007). Armenia lags
behind most comparator countries, but outperforms Georgia, Tajikistan, and Kyrgyz Republic. In terms
of public expenditures on education related to GDP, Armenia underperformed compared to average
indicators for benchmarking regions: Eastern Europe (4.4 percent in 2005), CIS (3.9 percent in 2006) and
Eurasian Crossroad (3.6 percent) (see Figure 3-11).
Figure 3-11: Public Expenditure on Education

Source: UNESCO Database, Author’s own calculations, data from 2007 and most resent

…But Is Undertaking Educational Reforms
Armenia is in the midst of educational reforms and since 2005 has participated in the “Bologna process”
that would standardize a three tier university system (bachelor/master/doctorate). It would also address
quality assurance and the recognition of qualifications and periods of study. Pre-university education is
now moving from a 10-year to a 12 year system, splitting high school and primary school. Teaching materials and methods are being revisited in a process supported by international donor organizations such
as the World Bank.
11

Fifth Annual BSA and IDC Global Software Piracy Study 2008, Business Software Alliance

If an employer does not patent an invention within 3 months the inventor may then take care of patenting the
invention with full right of ownership.
12
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Students’ Math and Science Performance is Strong
According to the 2007 Trends in International Mathematics and Science Study (TIMSS), Armenian students
performed well and showed a slight lead in mathematics.13 There has even been significant improvement
in those scores from 2003 to 2007. In mathematics, Armenians at the 8th grade level outperformed the
United States, Israel and Sweden, but lagged behind Russia, Hungary, Lithuania and Slovenia. In science
achievement, Armenia scored significantly higher than Israel and ranked between Italy and Norway. Armenia’s school children also perform well in International Mathematical Olympiads. With 0.42 medals per
participant during 1993-2008 Armenia is 44th among 106 countries where only 90 countries were awarded
medals.14 Participants from China and Russia were awarded on average one medal per participant.
Schools may not be fully training students for practical skills and businesses report spending substantial
time and money training new entrants, especially university graduates.
The Government Established Bases for Science and Innovation Policy
Science and innovation issues returned to the policy agenda in 2000 when the National Assembly adopted the Law on Scientific and Technological Activity, which was accompanied by the adoption of several
governmental decrees regulating science and technology activities. The Ministry of Trade and Economic
Development (now the Ministry of Economy) began developing the Concept on Innovation Policy and
State Support Program of Innovation Activities for 2005-2010, which was approved by the Government in
2005 establishing the base for the adoption of Law on State Support on Innovation in 2006. The Government has defined the following as priorities for innovation:
•
•
•
•

Establishment and development of innovation infrastructures
Alternative sources of energy
High technology development
Development and implementation of environmentally friendly technologies.

Structural changes in the Ministry of Science and Education and the establishment of the State Committee
on Science in 2007 were intended to improve the impact of S&T policy, but it is still too early to tell if they
will have the desired effect. There is a need to deepen the strategic vision and ensure that it is connected
to the real economy in ways that improve productivity and practical innovation.
Enhancing Armenian competitiveness through cluster building and innovation is a formally stated goal
of the Government. The Technology Competitiveness Enhancement Project, which will be supported by
World Bank with about US$30 million, is designed to boost the Armenian private sector’s technological
advancement in areas such as ICT, high-tech industries, e-society and other areas. ITC infrastructure will
be upgraded. Mechanisms such as venture capital funds and technoparks are being planned. This initiative
might become a platform for improving Armenia’s innovation system.
Financial System Deters R&D or Start-Up Ventures
Armenia provides few of the fiscal incentives for R&D that exist in most OECD countries. Apart from
normal business expenses, there are no special tax credits, custom exemptions, or incentives for R&D.
There are no financial support schemes such as R&D subsidies or grants. Some 21 OECD countries now
offer tax relief for business R&D, up from 12 in 1995, and most have tended to make it more generous
over the years.15 Spain has the highest rate of tax subsidies for R&D.
On an institutional side, Armenia lacks specific financial institutions such as venture capital, focused on
funding innovative and technology projects. Strict regulation of the financial system, collateral requirements,
and the very high cost of financial resources in Armenia do not allow incumbent financial institutions engage in long-term and risky projects.The absence of venture capital or dedicated technology funds makes
start-up and initial expansion riskier to the innovator who relies on personal or family funds.
TIMSS 2007 International Mathematics and Science Reports. The reports covers 60 and 50 countries both from
advanced and developing countries.
13

Official website of International Mathematical Olympiad: http://www.imo-official.org/results_country.aspx. Armenia
participated officially since 1993.
14

15

OECD Science, Technology and Industry Outlook 2008
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Interactions and Linkages
Institutions of collaboration that encourage a clustering effect among innovation actors stimulate change.
Armenia’s collaborative institutes include the Enterprise Incubator Foundation, the ViaSphere Technopark
and the Andron Scientific Research Institute Technopark. On average, each hosts 10-15 companies from
different sectors, although ICT is prevalent in the first two especially. In April 2009 the Government approved a program to establish a regional technopark in Gyumri.
Other institutions of collaboration and support include nongovernmental organizations such as the
Armenian Technology Transfer Association and the Armenian Innovation Center, which were created by
representatives of the research community to promote technology transfer mostly by providing information
and matchmaking. No technopark provides up-to-date laboratory and testing equipment. Moreover, they
are not well linked to universities, research institutes or financing sources that might help entrepreneurs
commercialize their innovations.
The weak commercialization of research results is due to lack of early stage financing and lack of market knowledge and entrepreneurial skills. Since 2004, the National Foundation of Science and Advanced
Technologies (NFSAT) within Commercialization of Products/Results Support Program has supported 16
projects selected by peer review and merit evaluation. The program included intensive training on commercialization and support to develop research results further for exploring and identifying commercial
applications.
The STEP and Business Partnership Grant (BPG) programs implemented by Enterprise Incubator Foundation (EIF) with the U.S. Civilian Research & Development Foundation (CRDF) and the Government of
Armenia aimed to support engineers, researchers, and scientists get innovative products to market, create
new ventures, and partner with companies. Seven projects got financial support in the framework of the
STEP program, but funds allocated for each project do not exceed US$10,000. Recently, the International
Science and Technology Center (ITSC) implemented two commercialization projects in biotechnology
with the Institute of Biotechnologies and laser technologies with LT-Pyrkal a Greek-Armenian research,
development, and production company, specializing in crystal growth, laser accessories and components,
lasers and systems. Both organizations have exported high-tech products abroad.
The Government has ambitious plans to develop innovation support infrastructure including the Gyumri
technocity, Entrepreneurship and Innovation Center, VC fund and others. In addition, a new large e-society
and innovation enhancement project is being structured with the Word Bank. The challenge will be to
structure and link all initiatives to form a vibrant environment for businesses.
Fostering Interaction
While inputs, outputs, and policy are important, evidence suggests that the density of interaction and
climate of trust among innovation actors is also extremely important. Armenia’s actors include research
institutes, universities, firms, government ministries, technoparks, and others.
Armenia’s R&D capacities are concentrated in research institutes. Of the 83 institutes operating in 2008,
some 31 belonged to the National Academy of Science, 47 to line ministries,16 and 5 to either international
or private organizations. The National Academy of Sciences and the Ministry of Economy were responsible
for 72 percent of funding and 56 percent of the research personnel allocated through the institutes.
The Government is seeking to make its R&D funding more results-oriented but decisions do not seem
transparent or objective, and activities may lack appropriate monitoring and evaluation. There are weak
linkages between R&D funding and the real economy and the end-user industries are not well represented.
A commercial orientation is lacking and successful commercialization is rare. However, the positive collaboration with international research organizations has led to long-term partnerships and research projects
from abroad. Weak laboratory capacity remains a challenge despite some upgrades through international
projects and Diaspora sponsorship.
The GCR ranked Armenia was 114th on university-business research collaboration; among comparators
only Albania, Bosnia and Herzegovina, Georgia, Syria and Kyrgyz Republic ranked lower. Survey results
16

Ministry of Agriculture, Health, Energy, Education and Science, Urban Development and Economy.
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indicate a lack of collaboration. Business is not ready or willing to invest in R&D. The quality of research
institutes was ranked low by the Armenian business community in GCR 2009/10 placing Armenia 98
among 133 countries (see Figure 3-12). Similar attitudes toward the business sector exist in the R&D
community that sees the former as too mercantilist. Researchers report a preference for selling inventions
to foreign companies rather than local ones, however without any considerable success yet.
Figure 3-12: University-Industry Research Collaboration vs. Quality of Scientific Research
Institutions

Source: World Economic Forum, 2009

In IT and microelectronics subsectors multinational companies, mostly from the United States, have set
up R&D centers in Armenia in close cooperation with local universities. Synopsys, the world’s leading
electronic data automation (EDA) company, enrolled more than 380 chip design specialists in Armenia
(see Appendix A for more details on Synopsys).

Conclusions
Armenia faces challenges in improving its national innovation system. It must halt the erosion of inherited
assets and competitive advantages; strengthen inputs and institutional capacities; devise a coherent and
comprehensive innovation policy and strategic focus; improve cooperation and linkages among actors;
encourage trust between businesses and researchers; and improve commercialization capabilities to capture
value from its solid research and scientific abilities. Armenia’s strong tradition in math and science, worldclass scientists, and inherited R&D capacities—when combined with proper inputs, supporting mechanisms,
and strategic focus—can provide a good base for Armenia to become a knowledge-based economy. In
Chapter 4 we explore how Armenia can create an effective innovation system to fuel competitiveness.
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4. Sowing the Seeds of an
Innovation Ecosystem
Innovation is rooted in creativity and curiosity, and in the right environment innovation unlocks creative
potential and raises standards of living. To foster innovation, particularly in production of goods and services, Armenia would do well to devise and implement a national innovation system. This will require,
first, developing a long-term vision that motivates a large and varied group of stakeholders around certain
goals, then devising and implementing specific strategies.

Holistic Approach and Demand-Driven Initiatives
So far, efforts to spur Armenian innovation have been piecemeal and focused on the short term. A
priority on the Government’s agenda, innovation requires a coherent and holistic platform to integrate
fragmented efforts. Armenia needs a strategy for its own circumstances, but that strategy should take
into account how other countries have achieved high levels of innovation. Some key lessons and success
factors include the following:
•
•

•

Innovation programs require coherence and mutually reinforcing processes, initiatives, and actors.
A systems approach integrates elements rather than trying to implement best practices through
piecemeal projects.
Innovation requires interaction not isolation; it occurs most readily at the border of disciplines, in
the interaction of firms, universities, and technological facilities. The particular path of innovation
development depends on the educational system, labor markets, financial markets, intellectual
property rights, competition in product markets, and welfare regimes.
Innovation requires feeding demand, not just cultivating supply. Early innovation strategies supported knowledge creation through grants, financing, and the establishment of research institutes
and specialized infrastructure. Developed countries, such as the United Kingdom and Finland, are
moving to policies that use public sector interventions to foster demand for innovative products,
create “lead markets,” and view the market as a reference point.

System Elements and Technological Trajectories
Systems of innovation differ considerably, but some aspects are nearly universal. Table 4-1 presents such
components by actors, institutional framework and policies, and infrastructure. Understanding these
categories will aid analysis of system factors and how they interact. For example, venture capital is highly
developed in only a few countries such as the United States, the UK, and Israel. In the United States,
universities are key performers of R&D; in Germany public research institutes such as Max Planck or
the Fraunhofer-Society are significant; in Japan, R&D is concentrated in large multinational corporations.
Governments similarly play different roles in each of these national systems of innovation.
Table 4-1: Generic Components of Innovation Systems
Actors

Institutional framework and policies

Infrastructure

Local, large companies, and SMEs Fiscal and financial R&D incentives

Technoparks, business incubators, labs

MNCs

Intellectual property protection

University research institutes’
spin-offs or start-ups

Specialized technology transfer
agencies

Financial system regulation

Business service providers

Universities

Educational policy

Public research institutes

Science and technology policy

Government

Government procurement policies

Innovation support funds (pre-seed,
seed, and expansion phase funding
vehicles)
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There is no one model for a national innovation system. According to the OECD, “countries tend to
develop along certain technological paths or ‘trajectories’ determined by past and present patterns of
knowledge accumulation. Which path a country takes is determined largely by institutional factors, often
specific to a country, including the broad range of interactions which characterize the national innovation
system17”.
The path a country takes is based on leverage points that policymakers can use to enhance innovation
performance and overall competitiveness. A key leverage point is the demand source that triggers innovation activities. Determining Armenia’s “trajectory” is becoming a central issue for policymakers for
two reasons: (1) Armenia possesses disproportionately scarce resources, and (2) Armenia’s science and
technological assets are troubled because of sharp disruptions in their development after the breakup of
the Soviet Union. On the basis of generating demand or creating a lead market, the ACR distinguishes four
kick-off or jumpstart strategic trajectories by the relative importance of policy focuses and actors.

Four Jumpstart Strategy Options for Armenia
Domestic Corporate-Led Strategy
This strategy promotes domestic corporations as market creators for innovations provided by companies
or research institutes and universities. Innovation meets the needs of the local economy by raising the
productivity and competitiveness of leading sectors. Large local companies are now becoming the drivers
of innovation, followed by SMEs. The focus of this policy is collaboration among industry, academic, and
research communities with intensive financial support from the government to foster relationships.
Figure 4-1: Relative Importance of the Generic Components of the Innovation System in
Domestic Corporate-Led Strategy

Components. Under this strategy, generic components have different relative importance (see Figure 4-1.)
This strategy focuses on local companies, research institutes, and universities as key actors, supplemented
on the policy side by R&D incentives, education policy, and science and technology policy. The government
encourages local companies to invest in R&D and fosters collaboration with universities and research
institutes through sizeable and comprehensive R&D incentives. The government also stresses education
policy to provide capable human resources. Science and technology are commercially oriented, implying a
painful but necessary shift away from unapplied research. Investment in risk funds or technoparks/business
incubators is less important than funding R&D incentives.
17

OECD, National Innovation Systems, 1997, p.13
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Prerequisites.This strategy assumes that research institutes and universities can generate R&D products
that meet the demands of local companies; that local companies are ready to invest in R&D; and that there
is a good match between the capabilities and research profile of institutes /universities and competitive
companies’ R&D needs.
Examples of success. This strategy resembles the model employed by Finland at the start of its innovation
policy. Finland relied too much on Nokia as a lead R&D implementer and consumer and only later had its
research spill across a wide range of sectors. Details on Finland’s innovation performance are provided in
Appendix A. Other examples include Japan and Korea.

MNC-Led or R&D Hub Strategy
This strategy attracts multinational corporations and research organizations to outsource or set up R&D
functions. MNCs are vanguards of technological development and are the most sophisticated creators of lead
markets. Establishing linkages to their R&D capabilities can bring the most current knowledge, technologies,
and research themes to Armenia and avoid “reinventing the wheel”. This strategy assumes a capability for
very selective and focused investment attraction. Using such an approach, Armenia would seek to become
a hot spot for R&D in a few niches. This would require developing a world-class pool of researchers and
R&D facilities to attract investment from MNCs. In the early stages, interaction with the local economy
would be limited, as the domestic market does not demand innovation. The world-class human capital
deployed in MNC-related sectors would eventually spur development of other local sectors.
Components. The most important actors in this strategy are MNCs and universities, which produce
the high quality graduates able to use new technologies. This strategy also aims to provide for excellent
education in at least a few subjects. Countries adopting this strategy channel resources to education. To
improve education, special incentives can be provided to companies that invest in education, and then
tune the standards and curriculum to their needs. Not necessarily exclusive to foreign companies, R&D
incentives should also provide advantages for companies operating in Armenia. Components are depicted
in Figure 4-2.
Figure 4-2: Relative Importance of the Generic Components of the Innovation System in
MNC-Led Strategy

Prerequisites. This strategy assumes unique offerings for MNCs (e.g., high quality and specialized workforce, R&D capacities, market access); ability to devise a strategy for attracting MNCs; ability to replicate
successes throughout a number of industries; and ability to provide a competitive infrastructure and
environment for MNCs.
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Examples of success. Singapore used this strategy to become a regional R&D hub. Starting in the mid1960s, it attracted MNCs first in labor-intensive industries by leveraging its low-cost advantages and then
higher-value industries. Since the 1990s Singapore has targeted MNCs’ R&D capabilities (see Appendix A).
Ireland followed a similar strategy, first selling access to the European market then attracting high-value
R&D jobs. This strategy has already been successfully followed in a few sectors in Armenia. One of the
most successful cases is Synopsis, which expanded to become one of the largest R&D centers outside of
its US headquarters (see Appendix A).

Government-Led Strategy
This strategy relies on the government’s leading role in triggering innovative activities. Once innovation
clusters mature, they spread throughout the economy. Under this strategy, the government invests intensively in R&D for a few selected industries of strategic importance for the country (e.g., defense, transportation, energy generation and distribution, or health). These sectors then become hubs for commercial
and civilian innovation. The success of the strategy depends on the government’s ability to withdraw at
an appropriate time and allow market forces to determine the path for further development.
Figure 4-3: Relative Importance of the Generic Components of the Innovation System in
Government-Led Strategy

Components. Under this strategy the key actor is the government.The government creates lead markets
in selected areas on the basis of its own needs, as well as strategic considerations and long-term goals
for innovation. The government’s main tool is procurement policy. Success depends on ensuring that the
government’s priorities and the capacity of local companies and research institutes are compatible. Otherwise, resources to facilitate the relationship and fill capacity gaps have to be imported. Components
are depicted in Figure 4-3.
Prerequisites. Successful implementation of this strategy assumes clear consensus on the government’s
strategy; centralized decision making; efficient public-private partnerships; ability to prioritize areas of development and create mechanisms for spillovers; timely withdrawal of government; and a dynamic private
sector that can commercialize government innovations.
Examples of success. Israel’s unprecedented rise as a high-tech superpower was driven by spillover from
government and military developments. The country’s technology sector now thrives on the world’s largest venture capital industry, relative to GDP (see Appendix A). The Government of Armenia, drawing on
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capacities developed during the Soviet era, partnered with the Government of Greece to revive laser
technologies and eventually developed a a dynamic high-tech company, LT Pyrkal, which now generates
80 percent of its revenue from commercial export contracts (see Appendix A).

Generic or Environment-Enabled Strategy
The fourth strategy is to create a free and fertile environment for innovation, one that can induce ventures
from a variety of actors including universities, research institutes, industrial companies, spin-offs, individual
inventors, and innovative SMEs. It addresses the entire value chain from idea generation to establishing
internationally competitive companies. It requires multiple enabling factors at various stages in innovation
and is therefore the most comprehensive of our four strategies.
Figure 4-4: Relative Importance of the Generic Components of the Innovation System in
Environment-Led Strategy

Components. Components include excellent universities, research institutes that can generate commercially relevant innovations, business incubators, technoparks, business service providers, venture capital,
seed funds, and strong IPR protection. Government only creates infrastructure and does not create lead
markets directly. Lead markets arise from interaction between businesses and research communities.
Networking and freely interacting environments are critical, specifically mechanisms that enable proof of
the viability research concepts and that link them to market demands. An example of this is the “proof
of concept fund”. A specific recommendation for establishing such a fund is presented in Insert 3. Components are shown in Figure 4-4.
Prerequisites. This strategy assumes universities with strong research capabilities, venture capital funds,
risk taking and an environment that supports experimentation, proximity to future markets, and developed
public equity markets.
Examples of success. California’s Silicon Valley exemplifies this strategy (see Appendix A for details), and
a similar strategy is followed in the UK.
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Criteria for Choosing a Strategy
Choosing a strategy requires applying criteria and assessing each option vis-à-vis Armenia’s current capabilities. Important factors affecting that choice are as follows:
•

Are the financial resources to implement the strategy available?

•

What is the potential for knowledge diffusion, that is, to what extent will knowledge created in the
innovation system reach other parts of the economy?

•

How complex is the strategy; how many actors and processes must be engaged?

•

How much time before results are tangible?

•

How easy will it be to upgrade critical strategy components?

•

To what extent are prerequisites for each strategy in place or how much must be done to develop
them?
Table 4-2: Criteria for Strategic Decision Making and Their Importance
Str. Option

Domestic CorporateLed

MNC-Led

Government-Led

EnvironmentEnabled

Resource
Requirements

High

Low

Medium

High

Knowledge Diffusion

High

Low

Low

High

Complexity

High

Low

Low

High

Time

Long

Short

Short

Long

Difficult

Easy

Easy

Difficult

Low

Medium

Medium

Low

Criteria

Ease of Improvement
Availability of Prerequisites

Sector Approach to Application
It would be natural for Armenia to stick to a single strategy economy-wide since resources are scarce.
Moreover, sticking to one strategy would avoid duplication of efforts or subscale interventions. The
strategies, however, can be applied on a sectoral basis (see Table 4-3).
Table 4-3: Applicability of Strategic Options by Sectors of Economy
Strategic Option

Sector of Economy

Domestic Corporate-Led

Mining, energy generation

MNC-Led

IT, wide range of engineering services

Government-Led

Defense-related sectors (laser, new materials), health care,
energy generation

Environment-Enabled

Natural supplements, food
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Current Initiatives and Strategy Framework
The proposed strategies provide a cohesive framework for evaluating policy measures now underway (e.g.
creation of a venture capital fund, Innovation and Entrepreneurship Center). The integration of different
policy initiatives into a cohesive platform is a major policy challenge. The framework of strategies may
prove useful in establishing that platform but still requires choosing from among the generic components
of an innovation system. For example, creation of venture capital funds would have a high priority only
if the “environment-enabled” strategy is adopted. Regardless of the strategy chosen, the framework will
make clear gaps in education and R&D incentives.
Education
Without a good education system, even adaptive innovation is not possible. The BCG Innovation Report
demonstrates a very high correlation between innovation output and education. If Armenia is committed
to creating any innovation cluster, it must improve education. The system currently produces talent, but
loses to other, more competitive educational systems. The key principles for basic and vocational and
higher educational policy should be as follows:
•

Basic
-- Comprehensive knowledge
-- Best standards
-- Efficient
-- Complex
-- Well-balanced

•

Vocational/Higher
-- Specialized
-- Focused on cluster preferences

The National Competitiveness Council’s current attention to education is a good sign that this is receiving attention in the public-private dialogue (see Insert 2). Further educational development will require
mobilizing and channeling of resources into ambitious initiatives, capitalizing on the strong Armenian
traditions that value education.
R&D Incentives
R&D incentives should become a part of the government policy agenda. Most developed countries provide
some incentive for R&D and innovation. It is natural for companies to avoid long-term R&D as the payback
period is lengthy; R&D incentives are meant to compensate for this natural gap. The incentives, however,
must be integral of the entire innovation system not isolated components. For example, tax breaks are
more efficient if targeted to MNCs or large firms, while R&D grants are essential to academia-business
collaboration. Giving companies innovation vouchers, such as in the United Kingdom, is new trend in
incentive policies.

Groundwork Interventions
When implementing a comprehensive national innovation strategy, Armenia’s decision makers must
make choices based not on speculation but on evidence and analysis. They must test initiatives and
secure prerequisites—investing, for example, in understanding market needs, creating networking and
collaborating mechanisms, and developing skills demanded by the market.
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Market Needs
Market needs and demands must be understood before public resources are committed, lest these resources be poorly spent. The strategy options require distinguishing among different demand sources,
so one must understand the market needs and demands—of local industry, global industry (MNCs), and
government. The state can initiate and support the creation of market testing mechanisms for innovative
ideas and products. Among those mechanisms are Proof of Concept (PoC) grants, which have been used
effectively in other countries. PoC funds provide small funding for researchers, innovators, and/or companies
to test market needs for their R&D products. Assessments are made by relatively modest investments or
co-funding of market linkage activities (trade fair/show participation, road shows, investor and customer
presentations, and market studies). The fund can become an effective self-selection mechanism resulting
in identification of a small number of the most feasible R&D projects. This will provide essential information on what is available on the supply side that can be matched by other sources of demand. A detailed
description of PoC funds is provided in Insert 3.

Networks and Collaboration
The market linkage vehicle can be enhanced by other mechanisms fostering networking and collaboration
among universities, research institutes, business, government, and MNCs. For example, PoC funding often
involves cross-board teams and favors collaborative initiatives. Additionally, nonfinancial benefits can also
be tied to collaborative behaviors. For example, training programs and provision of information resources
can be delivered in ways that stimulate collaboration between researchers and the business community.
Science and technoparks are also one of the most efficient mechanisms for creating highly interactive
environments. However, they are also very expensive. Such options need to be considered only when
specifically tailored to a specific strategy.

Market-Demanded Skills Development
Transforming ideas into products and services takes skill. Technical experts need complementary skills
(or teammates), business development and marketing skills, and access to information and networks that
help them identify sectors with growth potential. This will help them avoid reinventing the wheel. The
self-selection process spurred by the PoC mechanism can become an efficient means for identifying who
can benefit from skill development programs.
Skills can be developed through formal training, familiarization trips, internships, joint assignments, and
mentoring programs. Mentoring programs can link Armenian entrepreneurs with successful Diaspora and
foreign entrepreneurs for learning, knowledge transfer, and best practice sharing. The Entrepreneurship
and Innovation Center planned by the Ministry of Economy is supposed to provide such services. If successful, this may become an effective venue for skill development.

Next Steps
Establish Process for Choosing National Innovation Strategy
We have identified four innovation strategies, provided examples of success implementations, and discussed
criteria for choosing a strategy. But by what process will a national innovation strategy be chosen and
implemented? A National Innovation Strategy Working Group comprised of representatives of the government, private sector, business associations, and academia would be best suited to make this decision. The
composition of the group would be subject to the Government’s approval but could be open to nomination
by different stakeholders. The group, however, needs to be small enough to reach a final consensus. The
working group would recommend a strategy, ultimately to be approved by the Government.
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Institute Coordination Mechanism to Execute Strategy
Armenia lacks a coherent set of institutions responsible for innovation policy.The need for more integrated
institutional mechanisms is apparent. Different countries use very diverse mechanisms. For example, the
Science and Technology Policy Council in Finland or the Office of Chief Scientist in Israel are high priority
innovation platforms for strategy execution. Armenia’s scientific and policy landscape requires a more
centralized and empowered organization. Innovation is not a mass business; a lot can be achieved by a few,
especially in strategy execution.The innovation strategy coordination body should organize policies across
multiple public or private stakeholders. It should devise and implement strategic initiatives and approve of
any policy with significant implications on the innovation framework in the country.
A high-level innovation policy platform can be created as a separate body but can also be tied to the
existing governance structure. A detailed stakeholder mapping analysis is required before any decision is
approved since the policy platform must be on the agenda of all stakeholders: the government, the business community, and the research community.

Conclusion
In this chapter, we have presented four national innovation strategies that Armenia should consider in
formulating its own strategy based on its unique circumstances.To be effective, Armenia needs to formulate
this strategy carefully, drawing on the advice and talents of a broad array of experts from the private, public,
university, and research sectors. A distinct body will then have to be formed to implement the strategy. If
these steps are taken, Armenia can fulfill its economic vocation as an innovative economy driven by the
talents of a highly educated population with potential for creative and absorptive innovation.
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Insert 3: Armenian Innovation Assessment Grid™
Review and Recommendations
© 2009, Steve Brown (Massachusetts Institute of Technology, Innovate4Growth Consulting)

The Stages of Commercial Innovation
Commercial innovation requires groups of people who collaborate well. These groups can be as small as
3 to 5 people or as large as an entire geographical region such as Silicon Valley in the US. When an entire
geographical region is involved there is a higher level of trust among strangers in that region than exists
among strangers in less innovative regions.
This higher level of trust permits a much greater rate of interchange among novel ideas, commercially
significant problems, and innovative people of differing backgrounds, skills, ages, and experiences. A higher
rate of interchange correlates strongly with greater innovation. This high mix rate is essential having an
effective ecosystem that can effectively deal with the obstacles described in Insert Table 3-1.
Insert Table 3-1 presents a simple summary of the commercial innovation stages going from the raw idea
to international competitiveness. There are significant obstacles to be overcome at each stage with many
different ideas, problems and people involved at each stage.
Insert Table 3-1 - Commercial Innovation Stages
1. Generate Ideas

The idea generator is seldom the first to take action to bring the
idea to reality. It is not unusual for the idea to be in existence for
5 to 10 years before it is commercialized.

2. Identify Commercial Problems

Frequently the problems the new idea can solve are unknown to
any of the founders. The originator often believes that the idea
will have success in areas that are never commercialized.

3. Obtain Early Market Feedback

Fear of having their ideas stolen often inhibits innovators from
obtaining early feedback on the market suitability of their ideas.
This early feedback can help redirect development efforts to far
more profitable and likely applications than the original target
before significant time and resources are wasted. Often the
customer can not describe what they want, although they can
identify what they need when they see it.
The first people to take action to create the company often
are more junior and less experienced than the other potential
members of the founding team.

3. Select Opportunity and Form
Company
4. Obtain Initial Funding

5. Assemble Initial Team

6. Obtain Repeat Sales

Initial funding typically comes from those who know the founders
well and trust them. Venture capital, “VC”, investors are very rarely
involved and only a few angel investors provide the initial funding for
ventures. Sometimes potential suppliers or customers or service
providers provide some of the initial funding. Friends and family
generally provide resources for the initial funding. Using this initial
funding to reduce the perceived commercialization risk is critical to
future success.
A company’s early success correlates strongly with starting with a
team that has complementary skills and experience. Far better to
have an initial team with an engineer or scientist, a sales or marketing
person, and a financial or business person than all scientists for
example. Successful companies often have significant changes in
team membership and the roles they play as the company matures.
The criteria that an early adopter customer uses to guide their
purchase are often very different from the criteria used by the
mainstream customers who are critical for the company’s future
commercial success.
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7. Raise Growth Capital

8. Become Internationally
Competitive

Angel and VC investors tend to focus on a very small subset of
early-stage companies where there have been previously successful
exits. Even in regions where there are many VC investors a majority
of new companies get funding from other sources. Investor
interest rotates every few years among different sectors and even
if a company is turned down this year, they might receive funding
several years later from the same groups that turned them down
previously.
Generally requires a significantly different set of relationships and
skills from those that contributed to the domestic success. Those
companies that start early to build international relationships long
before they are ready to sell internationally are more successful.

Although these stages have been presented in serial order, in reality successful ventures seldom move
directly from “generate ideas” through “becoming internationally competitive”. There are often recycle
loops back to an earlier stage when obstacles are encountered. Each sector will have significant diffe
rences. In some cases the order is altered depending on sector characteristics.

Important Factors for Each Commercial Innovation Stage
Each Commercial Innovation Stage is impacted differently by the People, Communications, Organizations,
Assets and Infrastructure involved. This is true whether an organization, a region, or country is being
described. Insert Table 3-2 compares the importance of each of these factors to the Commercial Innovation Stages described in Insert Table 3-1. There can be very significant differences sector to sector,
so obviously any commercial innovation strategy for a group, region, or country needs to be developed
sector by sector.
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Obtain Repeat Sales
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Identify Commercial
Problems
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Early Feedback from Potential
Customers and Funders
Organizations
Potential Testers
Potential Customers
Potential Suppliers
Potential Partners
Service Providers (accountants,
lawyers, etc.)
Universities
Research Institutes
Hospitals
NGOs
Government
Assets
Funding to Assess
Commercialization Potential
Funding to Establish Initial Venture
Funding to Grow Venture
Accessible Real Estate
Necessary Equipment
Intellectual Property Protection
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Infrastructure
Educational - Science and
Engineering
Educational - Entrepreneurship
Practice Knowledge
Physical - Available Transportation
Large Accessible Markets
Legal-Supportive Laws
Culture-Entrepreneurship Valued
Red cell or (3) = Essential for that Stage
Yellow cell or (2) = Important for that Stage
Green cell or (1) = Useful for that Stage
White cell = Not important for that Stage
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Challenges for Armenia in Enhancing Its Commercialization
Capability
Before suggesting some specific interventions it is useful to highlight some of the challenges for Armenia
in enhancing its commercialization capability.

Generate Ideas
Universities and institutes play a critical role in generating ideas. Armenia with its history of scientific
excellence in many disciplines has a supportive tradition for this stage. Unfortunately within universities
and institutes, lack of funds and modern equipment, aging faculty and staff, and salary inequities compared
with industry currently handicap this critical stage.
Limited resources are generally spread so thin that each organization has difficulty achieving critical mass.
A few major projects have the potential to consume significant portions of these limited funds without
significantly increasing the general capability to innovate. In many cases limited funds are captured by
those who have the greatest power but not necessarily the best ideas. This shortage of available funding
also inhibits the natural mentoring and sharing of resources by older more experienced researchers with
younger promising ones.
There is a need for greater merit based distribution of resources. Without merit based distribution of
resources, innovators are encouraged to self censor their comments in order to curry favor with those
who control needed resources. The free and open dialogue around novel approaches that is so critical
to generating innovation can be severely inhibited.
Many talented young people are entering industry without seeking advanced degrees or in some cases
even finishing their undergraduate education so once Soviet era educated faculty and staff retire there
will be a huge gap in capability created within institutes and universities.
Many commercially valuable innovations are created at the interface between different disciplines, yet
the geographical dispersion of institutes inhibits the interactions that fuel such innovations. A surprising
number of commercially significant innovations stem from a chance interaction between individuals from
different disciplines, different sectors, and different functions who have frequent interactions due to their
physical proximity. A history of relying on secrecy to protect novel ideas also inhibits these very productive interactions.
In general the formal and informal reward structures do not seem to be rewarding behavior that is desirable for enhancing innovation. There should be both formal and informal rewards for the researcher and
academic who engage in the following activities: pursuing patents; considering commercialization issues,
seeking out cross disciplinary opportunities, mentoring and allocating resources to promising younger
people.

Identify Commercial Problems
With the exception of a few excellent research and development organizations with branches located in
major markets, there is not enough interaction between the commercial and research communities so
that commercially significant problems are identified and research and development solutions sought for
these problems. Interaction with major market needs outside of Armenia is also generally lacking due to
funding, transportation options, and language constraints. Those Armenians who have studied, traveled, or
worked abroad in major markets and then returned have brought much-needed commercial insight.
Because in Soviet times the specifications for desired innovations were clearly stated, there was no need
to spend time understanding the diversity of marketplace needs. The broad technology transfer capabilities that have been needed at most universities and institutes never were stimulated and so a cadre of
individuals with both technical and business experience never developed.
Enhancing the ability to identify major market needs is the most leveraging opportunity to rapidly increase
Armenia’s innovation potential. Commercialization skills and experience commercializing innovations needs
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to be developed within the institutions most capable of supporting innovation. Linking scientists, engineers
and researchers with real commercial problems and needs will develop these skills and experience.

Obtain Early Market Feedback
The importance of intellectual property protection is not broadly recognized. Without such protection
innovators become rightly concerned about others exploiting their ideas. This self censoring makes it very
difficult to get early-stage feedback from the marketplace that provides valuable and timely redirection
to the venture. Early involvement with the marketplace also creates very important demand pull which
makes obtaining the first sale far easier.

Select Opportunity and Form Company
There is a lack of well-known role models that first-time entrepreneurs can seek to emulate. There is a
clear correlation between knowledge of successful entrepreneurs and the willingness by new entrepreneurs to assume the startup risk.
Often successful larger organizations spinout many innovative startups with either active support or at
least without opposition from the larger organizations. This creation of new startups is happening in the
semiconductor and the IT space but is rare elsewhere in technology driven sectors.
With limited knowledge of the diverse needs of the marketplace, the first opportunity chosen often is
not one that can serve as the platform for significant later growth.

Obtain Initial Funding
Typically major investors who provide growth capital need to put many millions of capital to work in each
investment at the time when the opportunity to exit the investment exists within 3 to 5 years of their
initial funding. They also need an annual return of at least 25 to 50% per year to be competitive with other
investment opportunities. Initially very few technology ventures offer such opportunities therefore the
founding team has to rely on different sources.
Limited contact initially with potential suppliers and customers often restricts the potential funding that
could be combined with funding from friends and family to get the company started. Without investor
prototypes and examples of other successful startups with similar characteristics the perceived risk to
fund such a venture is seen as too high. Lack of familiarity with technology-based startups also inhibits
those investors who have been successful in other areas such as real estate from considering technology
investments.

Assemble Initial Team
Leaving a safe job with a larger organization in order to work for a startup seems riskier if there is little
knowledge of others who have successfully made similar transitions. Previous experience investigating
technology opportunities would make such a risk seem less. With limited mixing among company employees, academics, and institute researchers, it is more difficult to identify those people who can form a
team with the necessary complementary skills.
Greater exposure both during their academic career and professional career of researchers and academics
with commercial issues and for businessmen with science and engineering issues is essential to building
the necessary cadre of technology employees.

Obtain Repeat Sales
Although it is easier to build a research and development company or to produce products that others
will sell and distribute, the lack of contact with the end-user significantly inhibits the ability to identify
new market trends and innovate to meet those trends and build a company with a sustainable competitive advantage.
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Raise Growth Capital
Most providers of major growth capital have not had previous involvement with the venture team. Therefore creating trust and credibility is critical to successful fundraising. The very low ranking for Armenia in
“protection of minority shareholders’ interests” in the World Economic Forum’s Global Competitiveness
Report means that founders will have to spend much more time building a strong trusting relationship
with these potential funders.
It is difficult to obtain funding for a technology company without a strong intellectual property position.
Being too dependent on a few customers or suppliers as would be true for a purely research and development company or a purely manufacturing company is seen as reducing the ability of a company to control
its own destiny and hence makes it seem a more risky investment. Greater awareness of past successes
obviously reduces the perceived risk for investors.

Become Internationally Competitive
Greater awareness of Armenia’s innovative capabilities is essential for its companies’ international competitiveness. Showcasing promising opportunities as has been done through the ArmTech program, is
excellent. Solving the border corruption problems is essential to successfully developing manufacturing
businesses with international potential.

Strategic Options for Companies in Different Sectors
Strategies for companies in each sector will need to take into consideration the limitations described
in the previous section. Ideally the strategy would be to drive towards building a globally competitive
company but issues such as: transportation weaknesses, access to loans, capital and markets, protection
of minority shareholders rights, and issues affected by significant corruption may require choosing a less
ambitious strategy. Some of the more obvious strategies less ambitious than building a globally competitive company are described below.

Option 1: Leverage External Knowledge
Import know-how and/or intellectual property and bring them to the domestic markets. Attract research
and development laboratories from internationally competitive firms. Operate technical support service
organizations for international firms. These capabilities then create conditions to spin out entrepreneurs
and new ventures and create critical mass cluster strengths.

Option 2: Monetize Existing Knowledge
Sell existing know-how in the domestic and international markets. Perform contract research for hire.
Train knowledge workers for international markets to build Armenia’s reputation. Look for opportunities
to transition to the “Create Intellectual Property” strategy.

Option 3: Create Intellectual Property
Create, protect and license intellectual property internationally. Build technology transfer skills and resources.

Option 4: Create New Companies
Potential entrepreneurs can reduce their risk by gradually building their companies. They can start with
servicing innovative products or services, and then in licensing technology to augment their product and
service offerings and then move on to creating and protecting technology. Selling components to international companies, moving downstream to produce complete systems for these international companies
builds capabilities for eventually selling directly to international markets.
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Despite some significant obstacles, Armenia has already built internationally competitive firms. Typically
firms of this type tend to spin off new startups in related areas provided there is appropriate support for
such potential ventures.

Suggested Interventions to Enhance Armenia’s Innovation Potential
As mentioned above, enhancing the ability to identify major market needs is the most leveraging opportunity to rapidly increase Armenia’s innovation potential. Commercialization skills and experience
commercializing innovations needs to be developed within the institutions most capable of supporting
innovation. Linking scientists, engineers and researchers with real commercial problems and needs will
develop these skills and experience. Focusing on individuals most likely to innovate and to support innovation is critical.
Given limited resources it is highly desirable to identify an approach that allows those individuals most
likely to innovate to self select so that scarce resources can be concentrated on them and not dissipated
on those who are unlikely to innovate. Unfortunately it is almost impossible to identify the specific individuals who will achieve the greatest commercial success in the very early stages of the innovation.
Another difficulty in identifying promising innovations at an early early-stage from significant changes that
occur as innovations move from conception to market use. The proposed products, applications pursued,
business models used, and team members and their roles often change significantly. Again, this makes it is
extremely difficult at an early stage to pick which specific innovations will be successful.
Therefore it’s important to take a probabilistic approach to encourage those likely to innovate without
attempting to select those few that will eventually be highly successful. By starting with relatively modest
incentives, those individuals most likely to innovate can be encouraged. The most promising among this
initial group then can be encouraged to compete for greater resources.
Innovators can be deterred from taking what they perceive to be a very significant risk in trying to create an internationally competitive company. Giving prospective innovators an opportunity to see if their
ideas have merit in some of the ways described in the subsequent paragraphs significantly reduces the
perceived risk and enhances their willingness to assume greater risk.
Many countries use entrepreneurship competitions or business plan competitions to encourage innovators in a low-risk environment. By choosing the appropriate organizations and people to administer these
competitions, and choosing judges and mentors in the region who have the necessary skills and resources
to promote entrepreneurship and innovation, the regional capacity to innovate is greatly enhanced. Some
countries introduce entrepreneurship concepts and exercises into pre-university schools.
Many of the identified challenges for Armenia in enhancing its commercialization capability can be addressed
by creating a nationwide Proof of Concept Fund. A Proof of Concept Fund,“POC”, provides short-term
funding to potential innovators to reduce the commercialization risk to a point where the concept can
become investor presentable and potential suppliers, customers, partners can assess their interest in the
venture.These funds are provided at a much earlier stage than the stage at which an angel or VC investor
would be willing to invest. There are many different examples of such funds but most share the following
general characteristics, presented in Insert Box 3-1. These funds are sometimes called “Gap Funds”.
The most common use of such funds is to gain feedback from the marketplace on such issues as the
product or service, business model, distribution channels, etc.They are also used to evaluate patentability,
identify regulatory barriers, and fundability concerns. They may fund travel to international trade shows
where such market research can be quickly and effectively conducted. Generally they cannot be used to
conduct further research or development unless such work has an immediate impact on reduction of
commercialization risk. Some funds prohibit the proceeds being used for salaries, or restrict the use to
some minority share of the award, or restrict the use to salaries for graduate students or junior staff.

Insert Box 3-1
Proof of Concept Fund: Key Characteristics
Grant Size

Grants range from 5K to 10K US$ to 100K to 200K US$ depending on the stage of the innovation.
Generally the grants are provided based on the recipients achieving certain milestones. Failure to
achieve the first milestone bars access to subsequent funds.

Criteria Used to Award Grants

Common criteria include: likelihood of creating investor ready ventures; the ability of the future
venture to obtain a sustainable competitive advantage; the ability to create international sales. Other
criteria are chosen to address specific challenges in the country.

Eligibility

When the funds are provided by government they generally require at least one member of the
submitting team to be a full time employee of a research institute or research university.

Size of Fund

The total funding available needs to be large enough so that a significant portion of the potential highly
qualified recipients believe they have a good chance of receiving funding and therefore are willing
to invest the time and effort to apply. A $5 million fund could influence 1,000 potential innovators
compared with a $5 million venture capital investment that might influence a small handful of potential
innovators.

Judging Panels

It is desirable to have the proposals judged by a peer review panel approach. The submitters’ names
and professional details are omitted so that the proposals are judged on their intrinsic merit alone.
Significant diversity in the judging panel is also desirable both in terms of disciplines, geographies,
backgrounds, and experiences. Ideally applicants should learn within two or three months of submitting
their applications whether their proposals have been approved so that opportunities can be captured
and exploded quickly.

Examples of POC Funds

Purdue’s Emerging Innovation Fund in West Lafayette, Indiana, USA is an example of the newly created
POC fund located at a university that is in a rural area distant from highly innovative regions. See:
http://www.emerginginnovationsfund.org/.
The Deshpande Center at MIT in Cambridge, MA, USA is an example of a successful POC fund located
in a well recognized innovative region. See: http://web.mit.edu/deshpandecenter/.

Some Suggestions for an Armenian POC Fund

Consider offering priority to:
Applications for funding from teams that:
• Contain multi-disclipinary members
• Include members or advisors who understand current important commercial problems
• Mix experienced members with young members
• Include members or advisers who are located in major markets
• Include those who have studied, traveled, or worked abroad in major markets
• Include members with excellent language skills in those languages that are commercially
important;
Applications that include patentable material, provided that freedom to operate and patentability
analysis has been conducted by the applicants;
Applications from groups interested in providing entrepreneurship and innovation practice
knowledge;
Applications from organizations interested in building technology transfer capabilities by having staff
join best practices associations such as: the Association of University Technology Transfer Managers
(www.autm.net); the Licensing Executives Society (www.les.org), etc.

78
Proof of Concept Funds Impact on Challenges
PEOPLE

Public Knows of Successful Entrepreneurs: POC funding creates
many examples of innovators whose ideas have been recognized
encouraging others to participate in future rounds of POC funding.

Mentors with Experience Willing to Help: POC funds create
opportunities to link those individuals who have been successful
entrepreneurs or successful innovators in technology companies with
the POC applicants. Frequently retired entrepreneurs and innovators
are interested in re-experiencing the challenge of starting a new venture
without having to be involved seven days a week.

Individuals Willing to Take the Risk of Leading a Venture: POC
funding helps innovators assume the risk of leading a venture since
obtaining initial funds is one of the most difficult tasks of launching a new
company.
Employees with the Necessary Desire, Skills, and Experience:
Employees of failed startups frequently go on to become very valued
employees of successful startups based on the experiences gained in the
failed startup. POC funding can help create more potential employees for
future startups even if the initial POC venture is unsuccessful.
COMMUNICATIONS

Events to Learn about Problems, Ideas, and People: Publicizing

the availability of POC funds, recruiting applicants, judges and mentors
starts to build a very important informal network that increases the rate
of interaction among novel ideas, commercially significant problems, and
innovative people of differing backgrounds, skills, ages, and experiences.

Ability to Communicate Results to Target Audiences: Publicizing

the ventures funded by a POC helps attract growth capital, talented
employees, and future customers. Other scientists engineers and
researchers are encouraged to study and apply for future rounds of POC
funding.

Early Feedback from Potential Customers and Funders: By

encouraging the build up of the informal network around POC funding
activities, particularly by including international participants either as
judges, mentors or team members, the likelihood of getting valuable
feedback from the marketplace is increased.
ORGANIZATIONS

Potential Testers, Customers, Suppliers, and Partners: Applicants

to a POC fund can be encouraged to submit letters of endorsement from
potential customers, suppliers and partners which will enhance market
feedback.

Service Providers (accountants, lawyers, etc.): By allowing POC

funds to be used for evaluating patentability, participants are introduced
to service providers who can be useful links in the informal network
supporting innovation.

Universities and Research Institutes: Most ideas that have major

commercial success initiate in universities and research institutes. In the
US, university startups are partially 100 times more likely to become
major companies listed on stock exchange than non-university startups.
In addition university startups are five times more likely to survive than
non-university startups. POC funding encourages these institutions to
develop technology transfer skills to support their innovators.
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Hospitals: Medical professionals often recognize opportunities to create

commercially useful products but given their limited discretionary time are
very interested in linking up with researchers who can help them develop
these commercial products. POC funding can encourage this linkage.

NGOs: Regions and countries that successfully use POC fund are more
likely to attract NGO investments.

Government: POC funds help connect government with individual

innovators so that their challenges and problems can be better
understood.
ASSETS

Funding to Assess Commercialization Potential: POC funding to

help assess commercialization potential is very efficient in preventing other
funds from being wasted on ventures that do not satisfy real commercial
needs.

Funding to Establish Initial Venture: Given that many early stage

ventures fail, it is critical to have POC funding to create enough new
ventures so that significant successful ventures can be created.

Funding to Grow Venture: Successful ventures launched with POC

funding get publicity and make contacts that can be useful in attracting
growth capital.

Accessible Real Estate and Necessary Equipment: Rather than

trying to predict the needs for real estate and equipment, it is possible
to use the experience of POC recipients to guide the provision of these
resources.

Intellectual Property Protection: Using POC funds to assess
patentability and obtain protection is critical to attracting growth capital
and achieving sustainable international competitive advantage.
INFRASTRUCTURE

Educational - Science and Engineering: Researchers and faculty
who have had commercial experience play a very significant role in
improving the quality of education by bringing real-world perspectives to
their community. Providing POC funding is an inexpensive way to give
them this experience.

Educational - Entrepreneurship Practice Knowledge: It is critical

that there be easy access to entrepreneurship and innovation practice
knowledge. Developing such programs for POC grant recipients provides
a useful testbed for such programs and the ability to track the applicability
of the curriculum to real world problems.

Physical - Available Transportation: No impact.
Large Accessible Markets: Encouraging POC applicants to include

team members or advisers from outside the country can help build
linkages with major markets.

Legal-Supportive Laws: No impact.
Culture-Entrepreneurship Valued: A successful POC fund can have
a major impact on how the general culture views entrepreneurship and
innovation and provide support for those willing to assume the risks of
innovating.

APPENDICES
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Appendix A. Case Studies in Competitiveness and
Innovation
Finland’s National Innovation System
Finland is considered to employ one of the most competitive economies and innovation systems in the
world, according to Global Competitiveness Report. Research and development (R&D) in Finland’s hightech sector accounts for 3.45 percent of GDP, the second highest proportion in the world.The country’s
innovation system is built on cooperative networks of business and research and supported by efficient
public policy and world-class infrastructure.

Pioneering a National System for Innovation
Finland was one of the first countries to adopt a national innovation policy and has been refining innovation
initiatives and science and technology policies since the mid-1960s. The innovation strategy of the 1970s
provided incentives for developing technical research, technical faculties, and research institutes and was
preferred over science and university-based policy. In the 1990s, Finland adopted a comprehensive policy
framework advocated by the OECD. Outlined in the National Innovation Strategy, the framework led to
reforms in the science and technology sector, the development of regional innovation policies and regional
technology centers (16 knowledge centers were established), national cluster programs coordinated by
five ministries, and an environment conducive to the development of a venture capital sector.The strategy
also led to a science policy strengthened by the Academy of Finland. The result is a tightly coordinated
system of regulated high-tech clusters.

Thriving Telecom Industry Spurs Innovation
Forest-related products long dominated Finland’s exports until the late 1990s, when the ICT sector began
to flourish. Finland’s highly competitive ICT and mobile telecom cluster has its roots in the 1920s, when
several companies specialized in the manufacture of radio technology for the government.
Specializing in telecommunications, Finland’s high-tech sector enjoys a very liberal economic environment
and the driving presence of Nokia Corporation, which has been in the sector since 1967 and has developed
through a sequence of mergers and acquisitions. Finland pioneered in several vital technologies, gaining
first-mover advantages. For example, it was the first country to launch a digital network for mobile communications; the Nordic mobile telephony (NMT) standard, the first fully automatic analogue cellular phone
system, was launched in 1982. And in 1991, the world’s first Global System for Mobile communications
(GSM), a digital standard for mobile networks and successor of the NMT, was launched in Finland.
Sector deregulation, which began in the mid-1980s and resulted in fierce competition, is viewed as a key
driver of innovation in the Finnish telecom equipment industry. Finland’s fully liberalized sector is in stark
contrast to sectors in other OECD countries, where similar reforms did not start until the mid-1990s.
Nokia now accounts for 45 percent of industrial R&D in Finland, and more than 80 percent of R&D investment in the telecom sector. The ratio of the company’s R&D expenditure to sales rose from about 2
percent in 1969 to 8.5 percent in 1999. Its gross spending on R&D combines internal and publicly raised
financial resources. Despite the increasing absolute amounts, the share of the latter has declined considerably, going from 14 percent in 1981 to 0.3 percent at the end of the 1990s.
The first boom of the high-tech sector in the 1980s was followed by deep economic recession in the
1990s.The government prioritized the sector in the 1990s, although the recession resulted in significantly
shrinking budgets in almost all sectors, and increased the budget for R&D. Increased R&D funding was
provided both for public research and for incentives and grants for private firms to invest in R&D.
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Cluster Concepts Shape Innovation Model
A model for systems in the Netherlands, Switzerland, Denmark, and Estonia, the Finnish system of innovation has several distinct elements: a holistic approach to sector development, establishment of intersectoral
linkages in policymaking, high prioritization of the sector by the government, and tight networking among
stakeholders. The core of the system, however, is the cluster concept.
After the publication of Michael Porter’s The Competitive Advantage of Nations (1990), “clusterization”
became central to Finnish technology policy. Government programs for raising innovation capacity in the
1990s included the Center of Excellence and the Cluster Program. An approach to cluster development
based on technology, education, and competition was developed by the Research Institute of the Finnish
Economy and outlined in the White Paper–a National Industrial Strategy—published by the Ministry of
Trade and Industry. The country’s resulting innovation cluster is shaped by academic, research and supporting institutions, the regulatory framework, and the private sector.
The central role of the private sector in the innovation cluster is reflected in its exceptionally high participation in R&D. Business R&D funding was estimated to have reached 2.44 percent of GDP in 2007.
Several large corporations are not only major drivers of innovation but also major consumers of hightech products. The right mix of policies, linkages, and institutions has resulted in an efficient innovation
system in Finland.

Israel and Government-Driven Development
When asked why so many information security companies are founded and developed in Israel, the head of an
Israeli high-tech company answered: “That is like me asking you why there are so many umbrella manufacturers
in the UK”.
Israel’s unfavorable geopolitical situation and long-lasting conflicts have generated huge demand for domestic military production and a cutting-edge high-tech sector. Spillover from military R&D has created
businesses in security and the high-tech industry. Israel’s competitive R&D capacities are reflected in the
number of its U.S. patents per capita, concentration of high-tech companies, level of venture capital as a
percentage in GDP—the highest in the world—and density of high-tech start-ups with a success rate of
50 percent. The country’s high-tech sector is one of its most attractive investment areas, with more than
US$2 billon invested in 2008 (half provided by foreign funding) and another US$2.3 billion raised by Israeli
firms in IPOs over the past 3 years.

Government Central in Innovation
The government has been an initiator of R&D sector development. Major steps toward an innovationdriven economy include the establishment of the Office of Chief Scientist (OCS) in the 1960s as a central
authority on R&D policy and of the public nonprofit MATIMOP to help the OCS implement and oversee
projects for getting Israeli industrial firms involved in bilateral and multilateral R&D projects.The government also passed the Law for the Encouragement of Industrial R&D (LEIRD) to foster science-intensive,
export-oriented private industrial R&D, and implemented the Magnet Program in 1993 to strengthen
collaboration between academia and businesses.

Quality Education Rooted In Military
Israel’s world-class educational system ensures a high quality labor force for high-tech sectors. Israel has
turned military service into a source of expertise and skills for many young professionals.The professional
growth opportunities are then enhanced through funding of individual projects, such as Talpiot, a military
program that has spawned many high-tech start-ups. Israel’s scientific potential has also benefited from
the mass immigration of skilled scientists from former Soviet countries at the beginning of the 1990s.
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Sophisticated R&D Funding
Public Funding
The government directly and indirectly finances innovation. Direct financing is mainly through the LEIRD, a
technological incubators program, and the Magnet Program.The latter operates in affiliation with OCS and
the Ministry of Industry and Trade and provides grants to companies for generic R&D, technology transfer,
basic and applied research, distribution, and implementation. Indirect financing is through tax concessions
to organizations and companies that support innovation-oriented activities, such as MATIMOP; Inbal, a
government fund; the Investment Promotion Center; and the Yozma fund, which attracts foreign capital
for investment in the high-tech industry.
Venture Capital Funds
The government helped to form the venture capital industry by establishing several funds at the beginning
of the 1990s. That was followed by an inflow of foreign funding in the form of another ten funds over the
next several years. In 2005, the Silicon Valley Bank established a branch in Israel and the Israel Venture
Association started programs to raise capital for Israeli start-ups worldwide. There are currently,100
venture capital funds in Israel.
Private Funding
The government spearheaded R&D funding and the private sector followed. Private R&D funding comprised
3.64 percent of GDP in 2006, putting Israel ahead of all OECD countries on this indicator.

State Initiatives Liberalize and Internalize High-Tech Sector and
Boost Export Sales
The Israeli government has long pursued a high-tech-intensive export strategy supported by the Law for
the Encouragement of Capital Investment (LECI). Adopted in 1959, the law aims to increase exports and
employment in least developed areas and to promote export-led businesses by providing grants and tax
benefits on the basis of the percentage of foreign ownership and location. A 1995 revision of the Law for
the Promotion of Industrial Research and Development (adopted in 1984) allows companies to request OCS
permission and support for the transfer of know-how developed with OCS support abroad (before this
revision, recipients of state support could not transfer technology and establish overseas production).
Security Industry
The Homeland Security sector (HLS) has long been the top priority for Israeli R&D. This is reflected in
the government’s expenditure structure, which used to provide 65 percent of R&D spending on defense
in the 1980s.
The sector has formed a huge export base for the country. Sector development chronology reveals the
government’s role in creating an international science hub by providing incentives and generating demand
for production, especially at the initial stage of market development.
The seeds of Israel’s security industry were planted in the 1920s, when grenades and explosives were manufactured but in an unorganized fashion. The 1948 War of Independence led to the formation of powerful
market players, such as Israel Military Industries (IAI) Ltd. and the Israel Aircraft Industries Ltd. Israel then
began full-scale production of military weapons.The end of the 1950s was pivotal for development of the
security systems industry: the Ministry of Defense established RAFAEL, an R&D branch that became the
largest base for weapons development, and MAMRAM, a central computing facility now a key player in
software innovation. In the 1960s, Israel began its missile program and established business relationships
with multinationals (e.g., the French company Dessault), enhancing export opportunities for the security
sector. The emergence of Elbit, a firm specializing in military computers and civil applications, generated
demand for know-how, a demand met by local military research organizations.
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The government decided to achieve self-reliance in military applications after a short war in 1967, which
was fought with French weapons and resulted in a French embargo on military applications to Israel.This
drove the IAI to begin manufacturing fighter planes and weapons. The industry also tried, but without
success, to develop its own military jet. This attempt, however, laid the foundation for manufacturing of
aviation components. The emergence of the aviation sector in Israel boosted the country’s exports and
cooperation with aerospace and military manufacturers, and created a platform for spin-offs in electronics,
computers, software, and burgeoning Internet sectors.
Israel now offers security solutions in aviation, maritime, transportation, command and control systems,
counter-terrorism, security systems for international events, IT protection, physical security, and others.
The sector is export-oriented with about half of its 600 companies exporting to international markets.
The sector employs 25,000 people with exceptionally good educations and expertise, usually grounded
in military service. Top companies include large military and defense companies—Elbit, Tadiran, Israel
Aerospace Industries, RAFAEL, Elisra and Israel Military Industry.
The size of the small local market persuaded the government to create a favorable environment for
companies to export. Cooperation with U.S. companies is nurtured through initiatives such as the HLS
Masterkey Project, launched by the Israeli Export and International Cooperation Institute (IEICI) in 2004,
and the Homeland Security Pact, signed by the two countries in 2007.
Formed under unfavorable geopolitical conditions and hardened through many challenges, the Israeli
high-tech industry has become a benchmark for government-stimulated development. The byproduct of
several military initiatives is a huge army of specialists and entrepreneurs spawning spin-offs and fostering
innovation. As public spending decreases, the Israeli high-tech sector is increasingly driven by the private
sector.

Silicon Valley and Organic Cluster Development
Silicon Valley is one of the world’s most renowned technology clusters, supported by strong institutions,
developed capital markets, an independent judiciary, an excellent educational system, research institutions,
and advanced infrastructure.

From Fruit Orchards to High-tech Hub
The presence of Stanford University and its high concentration of scientists in the Santa Clara Valley shaped
the development of the Silicon Valley technology cluster. Founded in 1891, the university has long been
more than an educational institution. After World War II, it established Stanford Industrial Park to address
the demands of the high-tech industry. Hewlett-Packard was the first company to establish its premises
in the area. At the end of the 1970s, Silicon Valley recorded a huge number of start ups, the majority of
them generating US$100 million in revenue by the 1990s. The many ventures established in the 1980s
contributed to cluster diversification and world giants such as Apple, Intel, and Sun Microsystems began
to emerge. In the 1990s, Silicon Valley hosted approximately 39 of the largest 100 companies in the United
States and in 1990 accounted for over one-third of the country’s exports of electronics.

Success Requires More than Industrial Localization
Silicon Valley is considered one of the world’s leading economic clusters based on classic innovation
mechanisms, well-developed infrastructure, and incentives for research and commercialization. New ideas
are sourced from universities, research institutions, and labs. The university system is heavily engaged in
applied research and entrepreneurial activities.Thus, a significant share of an academic researcher’s income
comes from commercialization of innovation.
Several leading educational institutions are at the heart of Silicon Valley’s performance. Technologists and
engineers from Stanford and other well-known universities form many start-ups each year and institutions attract a great deal of foreign talent. Foreign national specialists, comprising over one-third of the
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local pool of engineers, initiated a unique form of immigrant entrepreneurship that generates knowledge
spillovers and cross-regional spin-offs. And immigrant entrepreneurship is on the rise: foreign executives
ran 13 percent of start-ups from 1980-1985 and about 27 percent in 1991-1996. By the end of 1990s, one
in three start-ups had been founded by foreign national entrepreneurs.
Capital markets are very important to R&D commercialization in Silicon Valley.Venture capital firms first
emerged in there in the 1950s.The venture capital market grew swiftly from 1970 to 1975 and increasingly
focused on the high-tech industry, thanks to specialized technology companies establishing venture funds
at the initial stage of industry formation. Angel or seed funding is also expanding and supports innovative
projects at earlier stages.
Currently, key cluster members are also the major consumers of R&D products. Market testing is carried out internally among the high-tech giants operating within the cluster. The stable source of demand
strongly enhances the attractiveness of the industry for venture capital funds.

Singapore—R&D Hub for Multinational Corporations
Singapore’s knowledge-based economy was developed in response to the demand of multinational corporations (MNCs) for R&D and supported by strong government policies. Its powerful technocenters
attract leading MNCs’ R&D functions.
The Global Competitiveness Study ranks Singapore one of the most innovative economies in the world. Singapore’s
R&D intensity exceeds the average OECD indicator and its R&D expenditures comprised 2.5 percent of
GDP in 2007 and had an absolute value of US$6 billion in 2008. The government’s strong commitment
to R&D is reflected in about a thirtyfold increase in Gross Domestic Expenditures on Research and
Development (GERD) within the period of 1981-1999 alone. The private sector also recorded a fivefold
increase in R&D funding in the 1990s. Currently, the share of business R&D funding comprises two-thirds
of GERD, with a dominance of foreign companies.

MNCs Central to R&D
Singapore’s knowledge economy developed in distinct phases. From 1965 to the mid-1970s, there was
industrial growth with a high rate of technology transfer from MNCs; the mid-1970s to 1980s were marked
by rising technological sophistication and the development of local supporting industries and technological
infrastructure; the 1990s saw expansion of applied R&D mostly tied to MNCs and the formation of an
inward innovation industry with a concentration in local start-ups.
The concentration of foreign capital in Singapore has changed over time as well. FDI concentrated in
manufacturing in the 1960s swiftly moved to capital-intensive sectors in the mid-1970s. This shift toward
higher-value-added segments accelerated after the regional competitors strengthened and the economic
recession of 1985.

Strong Policies and Incentives
In the early 1980s the government decided to move the economy into higher-value added sectors and
initiated policies to raise wages in anticipation of the shift from labor-intensive to technology-intensive
sectors. R&D targets were maintained through tax incentives and favorable funding mechanisms, cost
effective regulation and supply of highly-qualified specialists. The importance granted to innovation led
to the development of a National Technology Plan in 1991, commissioned by the National Science and
Technology Board.

Strong Industry Linkages
In 1980, the Singapore Science Park was established to develop a networking environment for R&D actors
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and to realize the benefits of proximity to research institutes. Other cluster developments have included
establishment of powerful information infrastructure, telecom deregulation and privatization, establishment
of economy-wide broadband network, enhancement and promotion of e-commerce, and e-government
systems. In establishing the innovation cluster, policymakers capitalized on the inherent competitiveness
of Singapore’s location and supported the creation of R&D hubs. The government initiated a “technology
corridor,” allocating the Southwest of Singapore adjacent to the manufacturing premises of MNCs. One
North, another R&D hub project, has been in the works since 2001 and is expected to be completed in
15-20 years. It includes a biocluster (Biopolis), ICT cluster (Fusionpolis), and a media cluster.

Highly Competitive Education Key to Innovation Cluster
Intense R&D linking high-tech industry and multinationals requires a huge pool of knowledge and know
how. Singapore established a specialized educational system with tertiary education at its best. The government committed funding to attract foreign top-tier expertise, bringing such authoritative academic
institutions as MIT, Wharton, John Hopkins, Shanghai Jiaotung University, INSEAD, and Chicago Graduate
School of Business to the country.
State education initiatives were also critical to spurring collaboration between universities and businesses.
Nearly all of Singapore’s schools and training institutes conduct applied R&D and have linkages with the
industrial sector, and the country has recruited top professionals from the world’s leading organizations.
Thus, Singapore exemplifies how to respond to external demand for high-tech sectors and create an
environment for knowledge spillovers and technology transfer throughout the economy.

Armenia’s Synopsys—Encouraging Example
Synopsys Armenia CJSC is a subsidiary of Synopsys, Inc., one of Silicon Valley’s leaders in electronic design
automation with about 60 locations in 26 countries. Within a five-year period of operation in Armenia,
Synopsys Armenia CJSC has become the biggest R&D center among these locations and one of the most
successful MNCs in Armenia.
During Soviet times, Armenia was sometimes referred to as the R&D hub of the Soviet Union, especially
for electronics. The collapse of the Soviet Union slammed the high-tech sector as old connections and
contracts were lost, but the remaining talent pool began to attract foreign IT companies. Local companies
also tapped into extensive Diaspora networks to establish cooperation abroad. Western companies that
established subsidiaries or R&D centers in Armenia in the 1990s included HPL Inc., Boomerang Software,
Credence Systems, Epygi Labs, LEDA Design,Virage Logic, and Synergy International Systems. By 2001, the
government had prioritized the sector and established the IT Development Support Council.
Armenia was selected to host a Synopsys R&D center after a study of the country’s potential, particularly
its high quality software and electronic engineers working with reputable foreign-owned companies. Synopsis Armenia was established in 2004 as a result of an acquisition and merger between local operations
of US-owned IT companies: Leda Design, specialized in chip design, and Monterrey Arset, specialized in
the design of tools for analogue mixed signals. Later in 2005, Synopsys also acquired another US-owned IT
company, HPLA, which developed software tools for semiconductor yield improvement. After merging with
Synopsys Armenia, these companies have joined the global Synopsys structure as specialized departments.
The personnel were also united from the acquired companies’ pool of workers, which allowed Synopsys
Armenia to draw on the experience of those employees. The rapidly extending activities of Synopsys
Armenia soon required more employees. Beginning its operations with 130 workers, the company has
stabilized employment at about 380.
Synopsys Armenia is known for its innovative solutions. It has created several EDA products strategic to
Synopsys’s position in microelectronics. The most important of these are Custom Designer, developed
by the Analogue Mixed Signal Group (AMSG) and launched in 2008, and Yield Explorer, developed by the
Silicon Engineering Group (SEG), launched in 2009.
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Synopsys has nurtured the strong educational base that initially attracted it to Armenia. To enhance and
promote local talent, the company has contributed to the training center of Leda Design. Local scientists
and quality specialists mapped out the training center’s curriculum, trainer requirements, materials, and
technologies and the center has become the model for similar centers in China, Europe, and the Middle
East. In 2006, Synopsys Armenia adapted the model for the Moscow Institute of Electronic Technologies
(MIET).To strengthen cooperation between Leda and the State Engineering University of Armenia, Synopsys established a separate Faculty of Microelectronics with full curriculum and necessary equipment. The
agreement with the Yerevan State University was signed in 2005. The company has also been cooperating
with the Russian-Armenian Slavonic University since 2007. Synopsys also sponsors the Microelectronics
Olympiad, which will become international in 2009, the Award of the RA President for the most outstanding IT students and other annual contests.
Synopsys is the success story of a large high-tech MNC operating in Armenia. It has helped expand the
local IT cluster, improved local workforce quality, and exemplifies what other global IT operators can gain
by making Armenia a destination for R&D operations.

Armenia’s LT Pyrkal—From Collapse to Success
Specializing in crystals, optics and lasers, and exporting most of its commercial production as a fully commercialized venture, LT Pyrkal is an Armenian high-tech success story. Its predecessor organization—the
Institute of Condensed-matter Physics—started in 1973 as a small laser laboratory affiliated with Yerevan
State University and was led by renowned physicist Vilik Harutyunyan. The institute was a subcontractor
to the Institute of Astrophysics in Moscow, which placed orders on behalf of the Defense Ministry. In its
heyday, 1985-1987, it employed about 1,500 specialists and was one of the biggest research bases in the
Soviet Union.
The collapse of the Soviet Union posed a major challenge; over the next ten years, the number of employees
shrank drastically, going as low as 15 at one point. The institute came to a standstill and turned to filling
small commercial orders unrelated to the high-tech sector. Revival began in 1997 through a joint venture
with a foreign counterpart. The Government of Armenia then considered proposals for collaboration
from the United States, Switzerland, and Greece, finally signing an equity partnership agreement with the
Government of Greece in 1999.
Greek input was considerable in commercializing and internationalizing the company’s products. When
the LT Pyrkal joint venture was launched, Greece’s Defense Ministry placed nine long-term orders for
military R&D procurement. To fill the orders, the company recalled former employees and enhanced research capabilities. In addition to stabilizing demand, the Greeks led several vital business functions, such
as marketing and finance. The firm’s dependence on Greek demand was recognized as a point of vulnerability, and when cooperation with Greece became difficult and projects with the Defense Ministry were
frozen as of 2002 the firm had to find new markets. Marketing was stymied at first by lack of experience
and lack of action on the part of the Government. Forced to develop new capabilities, however, the firm
managed to succeed in R&D product development and in commercialization. Demand grew through
increased awareness and business contacts established at major exhibitions. The firm also attracted the
interest of the domestic defense industry, which has been placing orders since 2004.
At present, Pyrkal employs 110 skilled professionals fulfilling largely commercial contracts (80 percent).The
firm’s clients include such high-tech companies as Light Age (USA), Zecotek Lab (Canada), SAAB (Sweden),
Coherent (Germany), Quantel (France), and Lumenis (Israel). Despite the global economic downturn and
a high rate of brain-drain, Pyrkal has promising plans for development.
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R&D Incentive for Start-Up Enterprises (RISE)
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Also enables to carry forward those losses to
offset against future years’ taxable profits.

R&D Tax Allowance (RDA)
Allowance of 50% of the first $300,000 of
income chargeable to income tax may be used
to offset taxable income in any subsequent year
of assessment up to 2016 if the company spends
more on R&D done in Singapore

R&D Incentives
R&D and Intellectual Property
Management Hub Scheme grants tax exemption
for a period of 5 financial years in respect of
foreign-sourced royalties or foreign-sourced
interest remitted to Singapore,
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The extensive pool of incentives is embedded in
the National Innovation Policy, first adopted in
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5.4

91.4

533.5

2

7.0

81.4

10.5

2004

-1.1

-11.7

4.6

6.5

-1.9

19.1

34.7

99.6

457.7

-0.2

0.6

113.7

13.9

2005

-1.8

-12.7

5.9

6.7

-1.5

23.1

1.1

106.3

416.0

5.2

2.9

149.7

13.2

2006

-6.4

-16.7

6.1

7.0

-1.5

25.8

17.0

128.5

342.1

6.6

4.4

226.5

13.7

2007

-11.4

-20.9

3.8

10.2

-1.2

...

-8.3

137.5

306.0

5.2

9.0

290.7

6.8

2008

-18.0***

-26.5***

5.6

19.3

-3.4

...

-47.8

...

337.3

3.1

2.3

287.2

-9.7

2009 JanApril

Source: NSS, CBA

* Since 2008 the budget classification has been changed, particularly social fund’s spending have been involved in the state budget **Due to methodological changes in 2004 the data is not fully
comparable *** Jan-March 2009

Current account balance,
...
overall, % of GDP **

Gross reserves
(excluding gold), months ...
of imports
Current account
balance, excl. transfers, %
...
of GDP **

Public Spending on social
...
services, % of GDP *

24.4

...

Export growth, USD,
nominal, %

National savings, % of
GDP

...

1240

204

193.1

729

174

...

7.2

-41.8

1992 1993 1994 1995

...

-11.7

Real effective exchange
rate, 1997=100

Nominal exchange rate
AMD/USD, average

Wages, monthly average,
USD
Inflation, CPI change
(average)
Inflation, CPI change (at
the end of the period)

GDP growth, %

1991

Appendix C. Selected Macroeconomic Indicators, 1991-2009
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Appendix D. GCR Methodology
Methodology
According to GCR methodology, three stages of economic development are defined (see Figure 4-1). In the
first stage of development (resource-driven stage), the competition is based on the availability of abundant
natural resources, cheap labor force, etc.; companies produce low value-added goods (basic commodities,
unsophisticated goods); the share of extractive industry commodities in merchandise export comprises a
very high percentage; the competition is based on low cost reflecting the low level of productivity of the
particular nation. To stay competitive over the long-run, the countries in this stage of development need;
to boost the efficiency of institutions (Pillar 1), modernize the physical and air infrastructures (Pillar 2);
increase stability of the macroeconomic conditions (Pillar 3); and invest in health and primary education of
the workforce (Pillar 4).
Annex Figure 4-1:The Three Stages of Development

Source: World Economic Forum, 2004, 2007, 2008, 2009

As the countries advance, they move into the second stage of development (efficiency-driven stage). In this
stage, companies need to modernize the production processes, invest in the training of the workforce to
upgrade the skills to produce high-quality goods and services. To maintain the competitiveness over the
long-run, the companies need; to rely on the high quality of the higher education system that produces
the graduates to be hired by the private sector (Pillar 5); a competitive environment urging enterprises
to keep customers needs first (Pillar 6); a flexible labor-market regulation (Pillar 7); well-functioning and
sophisticated financial markets to get access to funding to modernize production processes and upgrade
the quality of products (Pillar 8); the ability to adopt new technologies (Pillar 9); and large foreign markets
as an untapped potential to reach sophisticated consumers worldwide (Pillar 10).
In the third stage of development (innovation-driven stage), the private sector needs to sustain the high
living standards and rising wages by boosting the productivity through heavily investing in R&D to market
innovative high value-added, knowledge-intensive products and services (Pillar 12) along with upgrading
the level of sophistication of business processes and strategies (Pillar 11).
Depending on the stage of development, different weights are assigned to the pillars for each stage.
Higher weights are assigned to pillars that are crucial for the countries in each development stage (See
Table 4-1).
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Annex Table 4-1: Weights of the Three Main Groups of Pillars at Each Stage of
Development
Basic Requirements

Efficiency Enhancers

Innovation and Sophistication Factors

Resource-driven Stage

60%

40%

20%

Efficiency-driven Stage

35%

50%

50%

Innovation-driven Stage

5%

10%

30%

Stage

Source, World Economic Forum, 2009

The classification of countries by stages of development is done based on two criteria: GDP per capita
at market prices as a proxy of wages; and the share of exports of primary goods in total exports as a
proxy of “extent to which countries are factor driven” (WEF, 2007). If the country exports of primary goods
exceed 70% of the total exports, the given economy is considered as a largely resource-driven nation.
The countries that fall in between two stages are considered to be in a “transition period”, and weights
of pillars differ as the nations advance.

Data gathering
The Global Competitiveness Index is calculated based on hard data and soft data. The majority of variables used in calculating the GCI index come from the Executive Opinion survey conducted by WEF’s
partner institutes among leading domestic and foreign companies operating within the borders of a given
country/economy. WEF Global Competitiveness Network’s partner institute in Armenia is the Economy
and Values Research Center.The remaining variables comprise statistical data published by the World Bank,
International Monetary Fund, International Telecommunication Union, Economist Intelligent Unit, National
Statistical Sources, United States Patent and Trademark Office, World Trade Organization, International
Labor Organization, UNESCO Institute for Statistics, etc.
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