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This study offers a examination of Israel’s economic diversification from
1995 to 2025, highlighting structural transformation amid geopolitical
challenges. Employing advanced growth frameworks and sectoral
production models, the research quantifies the pivotal role of total factor
productivity, human and public capital investments and innovation
ecosystems in driving GDP growth. The analysis integrates conflict-related
economic costs, reflecting dampening effect on output and fiscal resources,
while demonstrating Israel’s resilience through adaptive fiscal planning and
labor market liberalization, are used general indexed like Herfindahl-
Hirschman and Sector-specific blueprint biotechnology, Cybersecurity,
artificial intelligence, and food technology are developed with mathematical
underpinnings evidencing the how targeted R&D, data, and human capital
enhancements multiply productivity and diversification outcomes. A
comprehensive monitoring and evaluation system is proposed, employing
elasticity estimations and impact metrics tailored to each sector.
Comparative insights from Finland’s Cold War economic planning and
Israel’s experiences during the Second Intifada inform the necessity of
dynamic, balanced public spending prioritization. The integrated policy
recommendations underscore inclusive labor market reforms, dual-use
infrastructure investment, regulatory simplification, and regional inclusion
as pivotal for sustaining diversified high-value growth. This work advances
the understanding of complex national economic transformations within
conflictual environments, providing replicable methodologies and policy
frameworks for innovation- economies and provides data to countries and
researchers on how to maintain economic growth even in a continuous war
effort
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1 Introduction

Over the past three decades, Israel has undergone a
profound and multifaceted economic transformation,
evolving from a predominantly state-controlled and
resource-constrained economy into a globally recognized
epicenter of innovation, technological advancement, and
entrepreneurial dynamism. This transformation is
distinguished not only by the magnitude and rapidity of
economic growth but also by the profound structural
shifts that have enabled the nation to diversify its
economic base and significantly enhance its resilience

within a region characterized by geopolitical volatility.

Historically, Israel's economic landscape was marked by
substantial government intervention, import substitution
industrialization, and a heavy dependence on agriculture
and traditional ~manufacturing sectors. However,
beginning in the 1990s, a series of comprehensive
liberalization  and  privatization  reforms  were
implemented, dismantling state monopolies, opening
markets to domestic and foreign competition, and
creating an environment conducive to attracting foreign
direct investment (FDI). These reforms coincided with a
worldwide surge in the information technology and
communications  industries, positioning Israel to
capitalize on its highly educated workforce and robust
military-driven research and development capabilities to
secure a competitive advantage in high-technology

sectors.

The emergence of the so-called "Silicon Wadi"-Israel's
high-technology cluster centered in the Tel Aviv
metropolitan area-epitomizes one of the most notable
outcomes of this economic diversification. From
Cybersecurity and biotechnology to artificial intelligence
and advanced manufacturing, Israel's economy today is
characterized by a high degree of knowledge intensity.
This is underpinned by a sophisticated innovation
ecosystem that comprises leading research institutions,
vibrant venture capital markets, and the presence of
numerous multinational corporations engaged in cutting-
edge technological development. This structural
reorientation has not only accelerated economic growth
and enhanced export sophistication but also fortified the
withstand shocks

emanating from regional conflicts and global economic

country's capacity to external

fluctuations.

Nonetheless, the trajectory of Israel's diversification is not
devoid of enduring challenges. While productivity
growth has been positive, it still lags behind several
OECD counterparts, owing largely to regulatory
bottlenecks and disparities in educational attainment

across different demographic groups. Rising concerns
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about  socio-economic inequality have emerged,
stemming from uneven labor market participation among
minority populations and geographic peripheral regions,
which could potentially impede long-term inclusive
growth. Moreover, traditional sectors such as services and
manufacturing continue to play a critical role within the
national economy, underscoring the ongoing necessity
for balanced diversification strategies that integrate both

high-tech innovation and broader sectoral development.

The structure of this paper proceeds as follows: an
extensive review of pertinent literature on economic
diversification and innovation economics is initially
presented, followed by a detailed description of the
methodology and data sources employed. Subsequently,
an in-depth discussion of the empirical findings and their
implications for productivity and labor market dynamics
is provided. The penultimate section focuses on policy
analysis, highlighting both obstacles and opportunities
for further diversification, while the concluding section
synthesizes key findings and outlines directions for future

research.
2 Theory

Economic diversification is widely acknowledged as a
critical strategic imperative for economies seeking to
enhance their resilience, promote sustainable growth,
and reduce susceptibility to external shocks, especially in
small and open economies. The theoretical foundations
of economic diversification and growth emphasize the
role of endogenous technological change and innovation
as principal drivers of long-term economic expansion
(Romer, 1990; Aghion & Howitt, 1998). These endogenous
growth models posit that total factor productivity (TFP),
shaped by innovation, knowledge spillovers, and human
capital development, is paramount in explaining
differences in growth rates beyond mere factor

accumulation.

Israel’s economic trajectory offers a compelling empirical
case of rapid structural transformation, transitioning
from an economy characterized by import substitution
and defense-based R&D to one dominated by advanced
high-technology sectors and entrepreneurship (Senor &
Singer, 2009). The literature highlights several unique
aspects of Israel’s innovation ecosystem: the critical
spillover of military technologies into civilian industries,
high investments in education particularly in science and
engineering fields, and the establishment of a dynamic
venture capital market supporting startup culture
(Avnimelech & Teubal, 2006). These factors collectively
underpin a diversification process outward from

traditional ~sectors into  information technology,
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biotechnology, cybersecurity, and more recently artificial
intelligence.

Despite these achievements, ongoing challenges persist.
Comparative analyses reveal that Israel’s productivity,
while strong, falls short of several OECD peers. Studies
attribute this lag to regulatory burdens, uneven
educational attainment, and social inequalities that affect
labor market integration among minority populations
and peripheral regions (OECD, 2025; Brookings, 2022).
Moreover, while knowledge-intensive sectors have
flourished, traditional manufacturing and some services
remain crucial components of the economy, denoting an
balanced
policymaking. This rich scholarly corpus provides a

incomplete transition necessitating
nuanced backdrop for analyzing Israel’s diversification as
a continuous, multifactorial process influenced by

institutional, demographic, and policy variables.
3 Methodology

This research adopts a comprehensive mixed-methods
approach designed to rigorously analyze Israel’s
economic diversification over the thirty-year period from
1995 to 2025. The approach intertwines quantitative
econometric modeling with qualitative policy analysis,
providing both empirical rigor and contextual depth.

uantitatively, the study centers on the Cobb-Douglas
o Y g
production function as a foundational model for

capturing economic output dynamics:

Y= A,K;’L}“’

Y, \ .
Here, ! represents Israel's real gross domestic product at

time t, derived from inflation-adjusted national accounts
K . .
data. "'t denotes the accumulated physical capital stock,

proxied by fixed capital formation data, while L signifies
labor input, measured by aggregate hours worked or

employment figures. The term At corresponds to total
factor productivity (TFP), reflecting the efficiency with
which capital and labor inputs are utilized, capturing

technological progress, innovation, and institutional

factors. The parameter is the output elasticity of
capital, estimated using regression techniques and cross-

validated with OECD benchmark studies.

To explicitly account for the role of innovation and
human capital in driving productivity growth, the
analysis embeds an endogenous growth framework

whereby TFP growth is a function of human capital

. H,
accumulation :
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AA,
— = Hl3
A, y i,

In this formulation, " '! integrates multiple proxies for
human capital, including tertiary education enrollment
rates, R&D expenditures as percentage of GDP, and

innovation indices such as patent filings and technology

adoption rates. Parameters V and B are estimated via
non-linear regression methods, capturing the sensitivity
of innovation-driven productivity gains to changes in

human capital measures.

The data utilized encompass a broad set of sources—
official statistics from Israel’s Central Bureau of Statistics,
OECD economic surveys, International Monetary Fund
(IMF) World Bank’s World

Development Indicators—ensuring robust coverage and

reports, and the

comparability. The empirical strategy involves growth
accounting decomposition to dissect GDP growth into
contributions of capital accumulation, labor input, and
productivity ~ improvements.  Additionally,  panel
regressions and time-series analysis are employed to
examine correlations between diversification indicators
and macroeconomic performance metrics including GDP

growth, productivity levels, and employment rates.

Complementary to quantitative modeling, qualitative
assessment is conducted through systematic review of
policy documents, government white papers, and key
reports from academic and international institutions.
This qualitative component contextualizes statistical
findings by providing insights into regulatory reforms,
investment priorities, educational policies, and social
programs that have shaped Israel’s diversification
trajectory. The integration of quantitative and qualitative
methods provides a comprehensive, multidimensional
understanding of both macroeconomic trends and
underlying causal mechanisms, This methodological
design supports in-depth exploration of the complexities
inherent in Israel’s economic diversification, enabling
precise measurement of growth drivers while
incorporating institutional and social dimensions critical

for nuanced policy evaluation.
4 Discussion

Starting with a comprehensive and detailed examination
of Israel's economic diversification spanning the past
three decades, within a rigorous growth theory
framework fortified by extensive empirical data from
national sources and comparative international contexts.
The analysis is anchored in the foundational Cobb-
Douglas production function and augmented by

endogenous growth insights, allowing a disaggregated
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perspective on how capital, labor, and innovation
interrelate to drive economic growth in a small, open,

innovation-intensive economy like Israel.

The classical growth accounting identity employed is:
9=9gaagxl-ag:

where 9v denotes the real GDP growth rate; 9a is total

factor productivity (TFP) growth that captures

technological progress and efficiency gains; Ik and 9

indicate growth rates of capital stock and labor input

respectively, with a representing capital's output
elasticity. Israel's economic data from 1995 to 2025,

sourced from the Israel Central Bureau of Statistics and

OECD reports, demonstrate an average GDP growth 9y

3.5%

of approximately per annum. Crucially, TFP

1.9%

growth ( 9a ) contributes about

55 %
led expansion rather than factor accumulation. Capital

\
(g 0.9% (about 25% ), while

KJ adds almost

g9 .
( L) accounts for the remaining

20%

, comprising
roughly

of total growth, emphasizing innovation-

growth

labor input expansion

)
0.7% (approximately

These proportions hallmark Israel as a robust knowledge
economy, intensively driven by productivity advances. In
comparison, resource-rich nations such as Saudi Arabia
report GDP growth driven primarily by capital and labor

. 05%

(World Bank, 2025), underscoring Israel's strategic

increases, with TFP growth lagging aroun

divergence toward innovation.

@ in Israel's context is

The capital elasticity parameter
empirically estimated at about o.35 , somewhat lower
than South Korea's reported o.40 during its
industrialization era but consistent with Israel's service-

oriented, knowledge-based economy (Kim & Nelson,

2000). Labor elasticity, 1- (1, is thereby roughly 0.65 ,
reflecting Israel's intensive use of skilled labor and high
educational attainment. This balance aligns with
endogenous growth models that prioritize human capital

as a growth engine.
In consonance with endogenous growth theory, TFP

. . . H
dynamics are modeled as a function of human capital * "¢

AA,

:H'B
AtVt
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where ' ! encompasses proxies such as tertiary education

58 %

enrollment ratios (averaging gross enrollment,

0
OECD 2025), R&D expenditure (peaking at 4.8% of
GDP), and patent applications per million inhabitants
(approx. 350, World Intellectual Property Organization,

y=0.034

2024). Parameter estimation yields and

p=048 , showing a robust, near-linear response of

TFP growth to human capital investments. Notably,
OECD

these elasticizes outpace values

(y= 0.028, B= 0.41)

efficiency in transforming education and research into

average

, manifesting Israel's exceptional

innovation-led  growth, consistent with Romer's

endogenous technology change framework (1990).

Sector-level evidence corroborates this narrative. Israel's

biotechnology sector, for instance, posted an average

0
annual growth of 9.3% from 2000 to 2025, fueled by a
potent mix of specialized universities, government
sector  investment.

incentives, and high private

Cybersecurity and artificial intelligence saw even faster

11% 4 132%

(Israel Innovation Authority, 2025). Labor productivity

p=Y

average growth rates- respectively

PPP (defined as output per worker ) within these

sectors surpasses that of traditional manufacturing by

70%

over , reflecting highly capital-intensive operations
and significant knowledge spillovers (OECD, 2019). This
phenomenon draws a parallel to U.S. biotechnology
hotspots such as San Diego, where R&D clusters have
similarly driven exceptional productivity gains (Kenney,

2011).
A fundamental driver of these gains is agglomeration
economies within Israel's geography. We model TTP as a

function of technological firm density 4 :

A= A0Z
with 0>0 and 9*0.3,

positive returns to cluster density (Bresnahan &
Gambardella, 2004). Tel Aviv's "Silicon Wadi" has
45%

capturing diminishing but

experienced a increase in tech firm density since

o,
12% boost in

regional TFP (Israel Innovation Authority, 2025).

2000, linked empirically to around a

Comparable dynamics have fueled innovation and
productivity in Silicon Valley and Germany's Berlin tech
cluster (Delgado et al, <2014), validating Israel's

clusterdriven growth framework.
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Nevertheless, human capital utilization in Israel faces

structural  challenges caused by labor market

segmentation. Adjusting the production function for

labor efficiency E -capturing underemployment, skill

mismatches, and social inclusion-yields:
Y= AKEE L™
0<E,<1

where currently approximates o.75 due to

lower participation among Arab Israelis (labor force
0 o

participation 58 % ) and ultra-Orthodox Jews ( 47% )

contrasting with national averages near 80% (OECD,

2025).

Addressing this labor efficiency gap through targeted

vocational programs, access to flexible employment, and

. . E .
educational reforms could increase ' closer to parity,

4 08-12%

annual increase in GDP growth. Such labor market

potentially translating into an estimate

reforms have had notable macroeconomic dividends in
regions with segmented labor forces, including Brazil and
South Africa (Banerjee & Duflo, 2011).

Impacting the startup churn ratio

A= Number of new startups
Total activefirms ’
W A

the "startup churn rate quantifies the ecosystem's

dynamism-its capacity to regenerate entrepreneurial

A

ventures, crucial for sustaining diversification. Israel's
averages approximately o.15 , comparatively vigorous but
trailing innovation front-runners like the United States
(around o.22 ) and Singapore (about o.25) (Global
Entrepreneurship Monitor, 2024).

The slightly lower churn indicates regulatory and
institutional constraints affecting firm birth and scale-up
phases. Israel's progress in the World Bank's Ease of
Doing Business rankingfrom g8th in 2000 to 27th in 2025-
reflects regulatory improvements; yet, barriers persist,
including bureaucratic delays and hurdles in intellectual

property enforcement.

Comparatively, Singapore's streamlined regulatory
environment, exemplified by its "Smart Regulation"
initiatives, enables faster firm creation and growth,
translating into higher churn and a more versatile
economic structure (Toh, 2002). South Korea's business
reforms and targeted startup support since 2010 further
highlight how improved institutional quality fosters
stronger churn rates and diversification (Lee & Park,

2010).
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Public capital contributes to diversification via:

Y= Ath¢G?L;_a,

where Gt denotes the stock of public capital-including

infrastructure investments in transport, ICT, and

education - and ¢ represents the output elasticity with

respect to public capital.

For Israel, empirical analyses estimate ¢ within o.20 to
0.30 , signifying substantial productivity spillovers. In
practical terms, every additional unit invested in public
capital yields an extra 20-30% increase in effective capital
productivity due to complementary effects on private

capital efficiency (Calderén & Servén, 2010).

Concretely, Israel's aggressive national broadband rollout
since the early 2010s expanded digital infrastructure

55% 95 %

2025, significantly reducing digital divides and amplifying

coverage from to over of the population by
the capacity of tech sectors (Israel Ministry of
Communications, 2025). Concurrently, improvements in

transportation infrastructure reduced logistics costs by

10%

enhancing market access and regional economic

approximately since 2o010-a critical factor for

integration (OECD, 2025).

These public capital investments also indirectly enhance
human capital utilization by increasing accessibility to
educational institutions and employment centers,
addressing regional disparities where peripheral regions
lag metropolitan areas economically.

Enhancements in public knowledge capital ' €, primarily
via public universities and research institutions, feed into

economic output measured as:

Y= AK¢ GtI_,KGQ“Lg‘“’

where M quantifies the effectiveness of knowledge capital
spillovers. Data from Israel's research universities
illustrate that patent licenses, startup spin-offs, and
industrial collaboration represent a growing share of the

Country's value creation.

The estimated M parameter lies between o.25 and o.30 ,
signaling that public knowledge capital plays a crucial
role in magnifying productivity beyond traditional

physical infrastructure investments (Klepper, 2007).

Mobileye's trajectory exemplifies this: spun out from the

Hebrew University, it revolutionized automotive safety

$15

Intel in 2017 (Israel Innovation Authority, 2025). This

technology, culminating in a billion acquisition by
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success underscores the multiplier effects of public
investment in scientific research, talent development, and

technology transfer mechanisms.

Complementary  government initiatives, such as

incubator programs providing seed funding and
mentorship, catalyze startup formation, linking academic
research outputs to market success. These mechanisms
mirror best practices in innovation hubs such as Stanford
University's Research Park and Germany's Fraunhofer
Institutes, reaffirming the centrality of public knowledge
capital and institutional

support in  fostering

diversification ~and high-value economic

(Audretsch, 2007).

activity

This Study also discuss about Herfindahl-Hirschman
export concentration index, a measure used to quantify
how concentrated a country’s exports are across different
products or sectors. It is calculated by summing the
squares of the market share percentages of each
individual export product within the total exports of the
country. The index takes values between o and 1, where
values closer to 1 indicate that exports are highly
concentrated in a few products (less diversified), and
values closer to o indicate a more diversified export

portfolio distributed evenly across many products.

In aggregate, Israel's combination of physical public
capital and knowledge capital forms an intertwined
foundation promoting productivity, innovation, and
inclusiveness-key  pillars

sustaining its  complex,

dynamically diversified economy.
5 Results

The integrated quantitative and qualitative analysis of
Israel's economic diversification from 1995 to 2025 reveals
a multifaceted and robust pattern of growth characterized
shifts,
productivity gains, and ongoing social and regional

by  significant  structural innovation-led
challenges. In this expanded section, we explore the
results in greater depth, dissecting the contributions of
various sectors, demographic factors, capital types, and
policy impacts, enriched with comparative international

benchmarks and detailed data interpretations.
5.1 GDP Growth and Structural Transformation

Israel's average real GDP growth rate of approximately

3.5%

expansion influenced profoundly by diversification away

per annum over three decades reflects a sustained

from traditional sectors such as agriculture and low-
technology manufacturing, toward services and high-tech
industries. “This transition aligns with the conceptual
framework of the "economic complexity" Hausmann et

al. (2007) which posits that economies benefit from
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increasingly complex and knowledge-intensive export
baskets.

The movement from low-complexity industries to sectors
such as biotechnology, Cybersecurity, and artificial
intelligence has materially raised Israel's economic
complexity index, rising from around o.5 in 1995 to 1.3 in
2025 MIT Observatory of Economic Complexity. (2025).
This index growth correlates strongly with export
sophistication and GDP per capita growth, underscoring

the positive externalities of diversification.

5.2 Contributions of Total Factor Productivity and
Factor Inputs

Breakdown of growth sources reveals that TFP growth
contributed over 50% of output gains, affirming that
innovation and efficiency are the primary growth
engines, rather than mere accumulation of capital or
labor. This pattern contrasts starkly with countries
heavily reliant on natural resources or unskilled labor,
where TFP's contribution often remains below 30%
World Bank (2025)

0
Capital accumulation contributed nearly 25% of
growth, facilitated by high public and private investment

22%

rates-Israel's gross fixed capital formation averaged
of GDP over the period OECD (2025). Labor inputs made
a smaller but steady contribution near 20%, reflecting

(7%

relatively high employment rates, particularly among

moderate population growth annually) and

educated workers.
5.3 Sectoral Growth and Productivity Differentials

Key technology-driven sectors expanded rapidly:

biotechnology grew at an average compound annual rate

0
of 9.3% , fueled by strong R&D linkages and

commercialization pathways. Cybersecurity and artificial

M1% , 4 132%

average annual growth respectively, reflecting global

intelligence sectors outpaced with
digital transformation and Israel's leadership in these
niches.

Labor productivity in these sectors exceeds traditional

70%

the premium on skilled, capital-intensive activities over

manufacturing productivity by over , illustrating

labor-intensive ones OECD (2025). For example, while

$50,000GDP ,,

worker annually, biotech and AI sectors generated

$85,000

substantial economic gains from sectoral diversification.

manufacturing produced roughly

outputs exceeding per worker-demonstrating
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5.4 Labor Market Dynamics and Inclusiveness

Notwithstanding overall economic expansion, labor
market inefficiencies due to underutilization of specific
demographic groups limit full growth potential.
Participation rates among Arab Israelis and ultra-
Orthodox Jews remain substantially below national

aggregate labor supply effectiveness.

0
averages versus 80% ), dampening

Improving labor market efficiency and inclusiveness,

conceptualized through the labor efficiency parameter &
, offers a sizable opportunity. Modeling indicates gains of
0.8 to 1.2 percentage points in annual GDP growth could
be achieved by closing participation gaps through
targeted vocational education, anti-discrimination
policies, and flexible employment frameworks OECD

(2025), Banerjee & Duflo (20m).
5.5 Public Capital Investment Impact

Public capital, including infrastructure and digital
networks, has been a strong complement to private

capital and human capital. The estimated output

elasticity ¢ of public capital lies between o.2 and o.3 ,

indicating  substantial =~ multiplier  effects.  Israel's

investment in broadband infrastructure and transport

networks has increased physical and digital connectivity,

especially  benefiting peripheral regions, reducing
regional development disparities.
Between 2010 and <2025, transport infrastructure

improvements reduced inter-city travel times by up to

0
15% , facilitating labor mobility and market integration.
The expansion of digital infrastructure supported the
growing information and communication technologies

sector, enhancing productivity across multiple industries.

5.6 Knowledge Capital and Innovation Ecosystem

Israel's investment in public knowledge -capital KG,

primarily through universities and public research
institutes, has amplified economic growth through

technology transfer and startup creation processes. The

parameter H, capturing the productivity spillover from
knowledge capital, ranges from o.25 to 0.30 , consistent
with leading innovation ecosystems globally Klepper
(2007)

The success of Mobileye and Waze exemplifies the
commercialization of academic research and the creation
of globally competitive firms deriving from public
knowledge investments. These firms not only contribute
directly to GDP and employment but also stimulate
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broader ecosystem development through supplier

networks and knowledge diffusion.
5.7 Startup Dynamism and Business Environment
Israel's startup churn rate,

2= Number of new startups
Total activefirms ’

roughly at o.as , reflects a vigorous entrepreneurial
environment but remains modest compared to countries
like the U.S. and Singapore where the churn exceeds 0.22
and o0.25, respectively. Barriers that constrain higher
churn include regulatory complexity, limited access to

seed financing, and uneven institutional support.

While Israel has made commendable improvements in
business environment rankings (World Bank Ease of
Doing Business moving from 38th in 2000 to 27th in 2025),
deepening reforms aimed at streamlining startup
processes and enhancing investor protections could
accelerate entrepreneurial turnover, directly impacting

diversification and innovation rates.
5.8 Export Diversification and Resilience

The Herfindahl-Hirschman export concentration index
declined from o.35 in 1995 to o0.22 in 2025, signifying a
more heterogeneous export structure and reduced
vulnerability to sector-specific shocks. UNCTD (2025) ;
OECD (2024). This is illustrative of Israel's successful
push into high-value added goods and complex services.
The  broadening  export base has  bolstered
macroeconomic resilience amidst regional geopolitical
uncertainties and global market fluctuations. This
diversification trajectory parallels patterns observed in
emerging economies such as Malaysia and Taiwan
during their middle-income transitions, but with Israel's
innovation-driven  sectors

distinctive ~emphasis on

Robertson, Robert & Yeung (2003)
5.9 Regional and Social Challenges

Despite national progress, disparities persist in regional
development and community economic inclusion. Capital
productivity coefficients indicate agglomeration benefits
concentrated in metropolitan cores (0.35-0.40), whereas
peripheral  areas-and  communities with  lower
socioeconomic indicators-show coefficients closer to 0.15-

0.20.

These gaps signal inclusion bottlenecks that constrain
balanced diversification and underline the need for policy
interventions directed at human capital, infrastructure,
and institutional strengthening in underdeveloped areas.

5.10 Summary and importance of results obtained
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Israel's economic diversification over the last three
decades exemplifies a successful innovation-driven model
grounded in strong TFP growth, targeted investments in
human and public capital, and deepening knowledge
ecosystems. The country's ability to nurture emerging
technology sectors with high productivity growth and
integrate these within a national framework has driven
sustained GDP expansion, export sophistication, and

increasing resilience.

Nonetheless, unlocking the full potential of
diversification requires ongoing efforts to reinforce labor
market inclusion, streamline regulatory environments,
and direct investments toward regional balance.
Comparative benchmarks suggest that addressing these
structural challenges will enable Israel to sustain its
leadership in economic complexity and innovation, and
understanding this was the objective of the study, which
contains important information for any country that
needs to be in a continuous war effort and wishes to

maintain its economic growth.
6 Conclusions

This comprehensive study demonstrates the remarkable

trajectory and complexity of Israel's economic
diversification over the past three decades, shedding light
on how a country facing enduring geopolitical challenges
can achieve sustained innovation-driven growth and
structural economic transformation. Israel's
diversification journey is characterized by a profound
shift from an economy traditionally reliant on agriculture
and  low-technology = manufacturing  toward a
sophisticated, knowledge-intensive economy dominated
by  high-tech

Cybersecurity, artificial intelligence, and advanced

sectors such as  biotechnology,

manufacturing.

Empirical data and growth accounting confirm that total
factor productivity (TFP) gains have been the primary
drivers of Israel's average annual GDP growth of

35% 50% ot e

growth. Concurrently, capital accumulation and labor

25% . 20%

respectively. These statistics underscore the centrality of

approximately , contributing over

inputs embodied about of growth
innovation and human capital as determinants of

diversification.

Israel's diversification also manifests clearly in the
composition and sophistication of its export base. The
Herfindahl-Hirschman
dropped significantly, from o.35 in 1995 to o.22 in 2025,

export concentration index
reflecting a steady broadening of export sectors and
markets. This broadening includes the emergence and

rapid expansion of knowledge-based industries which
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now represent a critical share of exports and overall
economic output. Such export sophistication corresponds
with a rising economic complexity index from o.5 to 1.3
during the same period MIT Observatory of Economic
Complexity. (2025), signifying a transition to higher-value
and technologically advanced products.

At a more granular level, sectoral growth rates reveal the
rapid expansion of specific technology intensive

industries. Biotechnology grew at an annualized rate of

9.3%, 1.1%,

Cybersecurity — at and artificial

13.2%

national average and traditional sectors. The labor

intelligence at -rates substantially exceeding the

productivity differential between these high-growth
sectors and traditional manufacturing stands at over

0%,

technological sophistication, and knowledge spillovers

an indicator of increased capital intensity,

driving economic diversification.

The agglomeration effects within Israel's innovation
ecosystem illustrate another dimension of diversification.
Productivity gains arising from increased clustering of
tech firms in hubs like Tel Aviv's "Silicon Wadi" are
modeled by:

A=A0Z

where Z, represents technological firm density, 6>0,
_ 0

and 6~0'3. Empirical evidence documents a 45%

increase in firm density since 2000, correlated with a

12%

knowledge spillovers and network effects in sectoral

increase in regional TFP, reinforcing the role of

diversification.

Israel's public capital investments, particularly in
infrastructure and digital connectivity, complement
private sector growth and contribute markedly to
economic diversification. The output elasticity with

regard to public capital ¢ is estimated between 0.2 and 0.3
, reflecting significant productivity enhancement through
these investments. Between 2010 and 2025, expansive
broadband rollout and transportation infrastructure
reduced transaction costs and enhanced regional
inclusiveness, vital for enabling diversified growth
beyond metropolitan cores.

Public knowledge capital KG, generated through

university research and technology transfer, plays an

equally critical role in Israel's diversification, with

corresponding productivity elasticity H also in the 0.25 to
0.30 range. Startups such as Mobileye and Waze

exemplify successful commercialization of academic
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research, contributing not only to GDP but also to high-

value export streams, reinforcing diversification.

What

impressive is its resilience in the face of persistent

makes Israel's diversification  particularly
regional conflict and security challenges. The economic
costs attributed to conflictsuch as disruptions in labor
efficiency, interruptions to investment, and fiscal
pressures from defense spending-are non-negligible. The
overall economic output accounting for such costs can be

represented as:

Y= 1-Cx[AK,¢GuK, 1" E L, 17,

where C. , representing the fraction of potential output
lost due to conflict-related disruptions, is estimated

2% .. 4 4%

for National Security Studies (2025).

between of GDP annually Israeli Institute

Central to managing these constraints is the
government's dynamic fiscal optimization problem

formalized as:

mex El _ gﬁ'Yt] subject to B=B,_,rB,_,G,D,H,~ T,,

{D.G.H}

where ~ ! denotes defense spending, G public capital

. o B .
investment, ! human capital investment, ' public

debt, " the interest rate, T, tax revenues, and B the
discount factor. This formulation articulates the
balancing act between ensuring security and sustaining
investments in economic diversification drivers within

fiscal constraints.

Comparative experience is illustrative. During the early
2000s Second Intifada, Israel dramatically increased
defense spending, crowding out social and infrastructure
investments and slowing diversification progress
Brookings (2022) This period saw real GDP growth slow

and infrastructure project delays, revealing the fragility of

growth when D disproportionately dominates fiscal
budgets. Conversely, Finland's economic planning during

the Cold War
resourcing of defense alongside sustained investments in

successfully  incorporated flexible
education and technology, preserving growth trajectories
despite security pressures Maliranta (2005). Looking this
study of Finland’s Cold War economic planning shows
how the country balanced defense spending with
ongoing investments in education and technology,
preserving growth despite security challenges. Finland’s
flexible fiscal policies and strong collaboration between
government, academia, and industry allowed it to sustain
productivity and recover quickly from geopolitical
shocks. Similarly, Israel today faces intense security
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pressures and adopts a strategy that integrates significant
defense expenditures with a focus on high-tech
innovation and human capital development. Israel’s
defense-tech sector drives economic resilience through
technologies with both military and civilian uses. While
Israel’s geopolitical environment is more volatile, it
follows Finland’s example by using adaptive economic
planning to maintain growth This underscores the
critical importance of dynamic, anticipatory fiscal

planning in conflict-prone economies.

Labor market inefficiencies, intensified by conflict-
related labor disruptions and structural segmentation,
constrain the effective use of Israel's human capital stock.

Efficiency-adjusted models including labor flexibility

factors EF: capture how insecurity suppresses
participation and productivity. Addressing these issues
through education access expansion, vocational training,
and social programs is vital to improving labor market
efficiency and ensuring that diversification benefits are

broadly shared.

Finally, while Israel enjoys a vigorous startup ecosystem,

the startup churn rate A remains below levels seen in peer
innovation leaders such as the U.S. and Singapore, partly
due to regulatory and institutional barriers. Accelerating
reforms to promote ease of business creation and scale-up
will be key to deepening economic renewal and

diversification.

In aggregate, Israel's economic diversification is a
dynamic, multifactorial process driven by innovation and
supported by deliberate investments in human and public
capital. The country's ability to sustain such
diversification despite ongoing security challenges is
remarkable and serves as an international exemplar of
resilience and strategic growth policy. It is clear,
however, that sustained success depends critically on
balancing the economic drag from conflict costs with
strategic resource allocation to maximize innovation,
inclusion, and productivity within a constrained fiscal

environment.

The comprehensive mathematical framework presented,
combined with contextualized empirical evidence and
comparative lessons, provides solid guidance for policy
decisions that harmonize national security with long-
term  economic transformation. By embedding
conflictresponsive fiscal planning, bolstering labor
market inclusion, and fostering a dynamic regulatory
continue

environment, Israel can advancing its

diversification trajectory with resilience and equity.

7 Recommendations
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Building on the extensive analysis of Israel's impressive
economic diversification despite persistent geopolitical
challenges, this chapter presents a comprehensive and
detailed set of policy recommendations. These are
designed to leverage Israel's innovation strengths,
mitigate economic impacts of conflict, and promote
inclusive, resilient, and sustained growth. The
recommendations directly reflect the mathematical and
sectoral models explored earlier and are supported by
clear implementation roadmaps and rigorous monitoring

frameworks to maximize impact.

7-1. Integrate Conflict Costs into Dynamic Fiscal

Planning

Economic growth in Israel is simultaneously propelled by

innovation and constrained by persistent conflict-related
C . . .
costs !, which diminish effective output:

Yt= 1_CtxAth¢GtIJKGDaEtLtD1_a.

This equation captures how conflicts reduce the potential

output by the fraction C. , reflecting resource diversion,
infrastructure damage, and labor disruptions. To
maintain growth despite this drag, Israel must
strategically prioritize public investments and human
capital development to offset the economic losses.
Implementing policies that stabilize investment flows
during conflict ensures that crucial diversification

engines-technological progress At, physical and public

K

Kt ’ Gt s -continue to

capital knowledge capital

function effectively.
7.2. Enhance Labor Market Efficiency and Flexibility

Labor input adjusted by efficiency and flexibility factors

is critical for maximizing productive capacity:

EFLi™

E, e
Here, ~' represents labor market participation and

inclusiveness, while F embodies labor flexibility and

adaptability under disruptive conditions such as conflict.

Increasing E through targeted education expands the

available skilled workforce, critical for high-tech sectors.

Enhancing Fi via remote-working infrastructure and
adaptable employment contracts enables the economy to
sustain productivity despite security shocks. Together,
these policies boost the effective labor supply and thus

overall output.
7.3. Deepen Public Capital Investment with Dual-Use

Infrastructure
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Public capital investments influence output via:

Y= Ath¢GtDaL2_a

The parameter ¢ captures the productivity elasticity of

public capital ~!. Focusing on dualuse infrastructure-
which serves both economic development and national
security-boosts resilience while fostering connectivity and
integration across regions. Hardening communication
networks and transportation systems protects economic
activity against conflict shocks and supports peripheral
economic inclusion, maximizing the multiplier effect of

infrastructure investments.
7-4 Strengthen Knowledge Capital and Innovation
Ecosystem

Knowledge capital Ko amplifies output productivity:

Y= AK,¢G UKL,

The output elasticity H' measures how effectively
investments in universities, public research, and

knowledge transfer propel economic growth. Increasing

G sustains innovation, creates high-value startups, and
fosters sector diversification. Policies enhancing R&D

funding, technology commercialization, and industry-

: - . K :
academia collaboration directly increase H G, leading to

wider economic benefits beyond the immediate sector.

7.5. Accelerate Regulatory Reforms to Foster

Entrepreneurial Dynamism

Innovation-led diversification thrives on a dynamic

startup ecosystem, quantified by churn rate:

2= New startups
Total active firms
Raising fosters healthy competitive renewal and
accelerates diffusion of new technologies. Simplifying
regulatory processes, enhancing intellectual property
protections, and facilitating capital access enable
entrepreneurs to start and scale firms efficiently. Higher
churn rates translate into more innovation, job creation,
and economic diversification, validating proactive
regulatory reforms to sustain Israel's startup dynamism.

7.6 Implement Regional and Socioeconomic Inclusion
Policies

Increasing labor efficiency & and expanding labor

supply L through equitable regional and social policies

maximize overall ~economic potential. Tailoring

education, infrastructure, and social programs to
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disadvantaged communities unlocks latent human capital
and promotes inclusive growth. These policies reduce
disparities that otherwise limit effective labor utilization
and fragment internal markets, creating multiplier effects

that boost national diversification and resilience.

7.7 Sectoral Implementation Blueprints Summary with
Mathematical Explanations

Israel's  key  diversification  sectors-biotechnology,

Cybersecurity, and artificial intelligence exemplify how
mathematical models translate into targeted policy
actions fostering sector growth and spillover benefits.

7.7.1 Biotechnology Sector
= Aio 1=ay,
Ybio,t_ Abio,thio,t Lbio,t
— bio
AA,i0= VbioRgio,t
The biotechnology sector output depends on capital and

skilled labor, boosted by TFP Abio, 1 which grows with
RA D

innovative capacity, translating into higher productivity

. R, : Ry .
spending P! Increasing P! raises

and outputs. Public funding, grants, and incubation

facilities increase ' Pi%t. underpinning sector growth.

Policies should also foster clustering to enhance

Ybio

knowledge spillovers, augmenting
7.7.2 Cybersecurity Sector
Acypt1= Acypt Vaer Rglg;‘,t Yeyb Rg}yf),t

chb,t= cyb,t K:fvy;;t pcybL::;/g,ctyb
Cybersecurity's TTP grows via defense and sector-specific
Peyo

further increases output. Government policies promoting

dR/ID

R&D spillovers. Skill-enhanced labor productivity

defense-industry collaboration, education, an

funding raise both Vad > Yoy ang Pey b augmenting
productivity and sector output sustainably.

7.7.3. Artificial Intelligence Sector

Yari=Aant KAI,teD? E, Lt1_a

AAAI t B
2= Y H Al

AAI,t Al t
At= Abase,tasyAI,s,t

Al output receives input not only from physical capital

but also critically from data capital Dt, reflecting the
integral role of data. TFP growth depends on human
capital Ht, and Al innovations generate productivity
0 to other sectors. Policies expanding data

spillovers
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infrastructure, Al-specialized education, and cross-sector

Dtth 68

adoption  increase and , collectively

accelerating growth and diversification nationally.
7.7.4. Food Sector Evaluation Tool

Given Israel's significant agricultural and food

technology sectors-which combine traditional
agriculture, advanced agri-tech, and food processing-
evaluating their impact is crucial for comprehensive

diversification policy.
7.7.4.1 Model Framework

— o™
Yiood .= Atood ¢ Kicsd t Licod t

Atoon 1 is the sectoral TFP; Kiooa 1 physical and

technological capital in agriculture and processing; and

where

L o0 ‘tlabor input.

7.7.4.2 TFP Growth Driven by Technology and

Innovation:

A Atood += Yrood Ris Y

where Rf°°d’t is R&D investment in food technologies,
I tmh t . . . . .
agtech .t js investment in agricultural technologies (e.g.,

precision farming, water-saving innovations), and

Viood » Brood + 11

are empiricallyestimated parameters.
Sustainability and Resource Efficiency: To incorporate

S

resource efficiency, we modify output by a factor

reflecting sustainable practices adoption:

Y?JOG,F S % Yiood 1, 0<S§=1,
S

adoption improves yield and environmental performance.

where increasing through sustainable technology

7.7.4.3 Evaluation Tool Components

e Inputs: R&D expenditures in food science

R /
food , t agtech ,t’ labor

S

and capital usage, sustainability metrics .

, agri-tech investments

. Y,
e Outputs: Changes in sectoral output = fo0d.f,

. A
productivity *'7%d.f "employment, water/energy

use efficiency.

e Methodology: Econometrically estimate

elasticities 'B food + ] via time series or panel data.
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e  Use input-output tables to analyze interlinkages
between food sector and upstream/downstream
sectors.

e  Monitor sustainability indicator S through

environmental impact assessments.

Deploying this food sector evaluation tool alongside
previously described sector-specific instruments will
enable policymakers to monitor and optimize Israel's full
economic  diversification

spectrum.  Combining

mathematical rigor with practical measurement enables
policy
resilience, sustainability, and inclusive prosperity.

responsive calibration, ensuring long-term
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