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ABSTRACT

This study presents a rigorous econometric examination of the
relationship between economic diversification and total factor
productivity (TFP) growth in the United Arab Emirates over the period
2000-2024. Employing an Autoregressive Distributed Lag (ARDL)
bounds testing approach and Toda-Yamamoto causality framework, we
establish robust evidence of a long-run cointegrating relationship
between non-hydrocarbon GDP share and productivity dynamics. Our
findings reveal that a one percentage point increase in non-oil sector
contribution generates a 0.42% enhancement in TFP growth in the long
run, with statistically significant transmission channels through capital
deepening and human capital accumulation. The analysis incorporates
structural break tests identifying 2008 and 2020 as critical junctures in
the UAE's diversification trajectory. Granger causality tests confirm
bidirectional feedback between diversification and productivity,
suggesting virtuous cycle dynamics. The estimated elasticity of
substitution between hydrocarbon and non-hydrocarbon sectors (o =
1.67) indicates strategic complementarity rather than displacement.
These results support continued diversification while highlighting
opportunities for enhanced policy coordination in innovation

ecosystems and knowledge-intensive sectors.

Keywords: Total Factor Productivity, Economic Diversification, ARDL
Cointegration, Structural Breaks, United Arab Emirates, Non-Oil GDP
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1. Introduction

On 2 of december of 2025, is celebrated the 54th
National Day of the United Arab Emirates (UAE),
over these 54 years, we can observe the
relationship between economic diversification
and productivity growth in resource-abundant
economies remains theoretically ambiguous and
empirically contested. While neoclassical growth
theory suggests that sectoral reallocation from
low to high-productivity activities generates
aggregate efficiency gains (Baumol, 1967), the
Dutch disease literature warns that resource
booms can induce factor movements that erode
productivity in tradable sectors (Corden & Neary,
1982). Empirical evidence across oil-exporting
countries shows considerable heterogeneity, with
institutional quality and policy frameworks
appearing to moderate outcomes (Mehlum et al.,
2006; Sachs & Warner, 2001). The United Arab
Emirates presents an analytically valuable case for
examining this relationship. Over the past two
decades, the non-hydrocarbon share of GDP
expanded from 48% to approximately 76%
(Federal Competitiveness and Statistics Centre,
2024), representing one of the most rapid
structural transformations among Gulf
Cooperation Council economies. Unlike many
resource-rich countries that have struggled with
the resource curse, the UAE maintained sustained
GDP growth while systematically reducing
hydrocarbon dependence. Whether  this
structural  shift translated into genuine
productivity improvement, rather than merely
reallocating resources across sector, remains an
open empirical question. However, the Emirates
represent a notable exception, distinguishing
themselves as early movers among resource-rich
economies in proactively diversifying and breaking
oil price dependency. This innovative trajectory
motivates this study in honor of their 54 years of
existence.

Existing research on Gulf economies has largely
employed cross-sectional methods or descriptive
analysis (Cherif & Hasanov, 2014; Callen et al,
2014), which cannot establish dynamic causal
relationships or distinguish short-run cyclical
effects from long-run structural changes. Studies
specifically focused on the UAE remain sparse in
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peer-reviewed literature and predominantly
qualitative (Hvidt, 2013). Moreover, the literature
has not adequately addressed econometric
challenges posed by potential non-stationarity in
macroeconomic time series or identified temporal
variation in diversification-productivity linkages.

This study addresses these gaps through four
methodological contributions. First, we construct
a comprehensive annual dataset (2000-2024)
synthesizing data from the Penn World Table 11.0
productivity database, IMF Article vV
consultations, and Central Bank of the UAE
sources. Second, we employ Autoregressive
Distributed Lag (ARDL) bounds testing, which
accommodates mixed integration orders and
provides robust inference in finite samples—
particularly important given the UAE's relatively
short post-independence time series. Third, we
implement Toda-Yamamoto Granger causality
tests to establish directional relationships while
avoiding pre-testing biases associated with unit
root testing. Fourth, we incorporate Bai-Perron
structural break analysis to identify regime shifts
in the diversification-productivity relationship,
allowing parameters to vary across sub-periods.

Our analysis contributes to three strands of
literature. For the resource curse debate, we
provide micro-founded evidence on whether
natural resource abundance necessarily impedes
productivity growth when accompanied by
strategic  diversification policies. For the
structural transformation literature, we quantify
elasticities linking sectoral reallocation to
aggregate productivity and test whether these
relationships exhibit temporal stability or evolve
as economies mature. For policy-oriented
research on Gulf economies, we offer the first
rigorous  time-series  evidence on UAE
diversification effectiveness, with implications for
comparable resource-rich nations pursuing
similar strategies.

The paper proceeds as follows. Section 2 reviews
theoretical frameworks and empirical evidence on
diversification and productivity. Section 3
describes data construction and econometric
methodology. Section 4 presents estimation
results, including cointegration tests, long-run
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elasticities, causality analysis, and structural break
identification. Section 5 discusses economic
mechanisms and policy implications. Section 6
concludes.

2. Literature Review and Theoretical Framework
2.1 Theoretical Foundations

The relationship between economic
diversification and aggregate productivity
operates through multiple theoretical channels.
First, portfolio theory suggests that sectoral
diversification reduces macroeconomic volatility
by decreasing correlation with commodity price
shocks (Haddad et al., 2013). Lower volatility
enables more efficient capital allocation and
longer investment horizons, enhancing
productivity growth. Second, endogenous growth
models emphasize knowledge spillovers across
sectors: a more diversified economy creates
greater opportunities for intersectoral learning
and innovation diffusion (Jacobs, 1969; Glaeser et
al., 1992). Third, the dynamic gains from trade
literature demonstrates that export
diversification into  sophisticated products
accelerates technological upgrading (Hausmann
et al., 2007).

However, diversification’s productivity effects are
theoretically ambiguous. Classical specialization
theory, dating to Ricardo (1817), argues that
concentration in comparative advantage sectors
maximizes productivity through scale economies
and learning curves. Imbs and Wacziarg (2003)
document a U-shaped relationship between
diversification and income levels: economies
diversify during intermediate development stages
but re-concentrate at high income levels in
knowledge-intensive  sectors. This pattern
suggests that diversification’s productivity
benefits may be non-linear and context-
dependent.

The resource curse literature provides a
pessimistic perspective. Sachs and Warner (1995)
demonstrate that natural resource abundance
correlates negatively with growth rates across
countries. Mechanisms include Dutch disease
effects (real exchange rate appreciation
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undermining manufacturing competitiveness),
rent-seeking behavior diverting talent from
productive entrepreneurship, and weak
institutional development. Gylfason (2001)
emphasizes that resource dependence crowds out
human capital accumulation. However, recent
studies identify substantial heterogeneity in
resource-growth relationships, with institutional
quality and governance structures playing
moderating roles (Mehlum et al., 2006).

2.2 Empirical Evidence from Resource-Rich
Economies

The empirical literature on diversification in oil-
dependent economies yields mixed findings.
Cherif and Hasanov (2014) examine GCC
economies and conclude that successful
diversification requires more than fiscal
spending—it demands strategic industrial policy
targeting tradable sectors with productivity
growth potential. Callen et al. (2014) find that GCC
countries have made limited progress in reducing
oil dependence despite decades of diversification
rhetoric, with productivity growth concentrated
in non-tradable services rather than
manufacturing.

Studies specifically examining the UAE are
relatively sparse in the peer-reviewed literature.
Hvidt (2013) provides qualitative analysis of
Dubai's diversification strategy, emphasizing the
role of state-owned enterprises and public-private
partnerships. Raouf (2008) documents the UAE's
renewable energy initiatives, arguing that
investment in clean technologies represents a
forward-looking diversification strategy beyond
conventional hydrocarbons. However, these
studies lack rigorous econometric identification
of causal mechanisms.

Cross-country  evidence on  diversification-
productivity linkages yields important insights.
Papageorgiou and Spatafora (2012) analyze
manufacturing  sectors across  developing
economies, finding that export diversification into
higher-quality products generates substantial
productivity gains through technology adoption.
Cadot et al. (2011)
diversification reduces export volatility, which in

demonstrate that
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turn correlates positively with long-run growth.
McMillan and Rodrik (2011) emphasize that
productivity gains from structural change depend
crucially on whether labor moves to higher or
lower productivity sectors—a distinction often
obscured in aggregate analyses.

2.3 Research Gap and Contribution

Despite the rich theoretical literature and growing
empirical evidence, significant gaps remain
regarding the UAE's diversification-productivity
nexus. First, existing studies predominantly
employ descriptive statistics or cross-sectional
regressions, which cannot establish dynamic
causal relationships or distinguish short-run from
long-run effects. Second, most analyses focus on
aggregate GDP growth rather than productivity
decompositions, obscuring whether growth stems
from factor accumulation or efficiency
improvements. Third, the literature lacks rigorous
treatment of potential non-stationarity in
macroeconomic time series, which can generate
spurious regression results if not properly
addressed.

Our study fills these gaps by implementing state-
of-the-art time-series econometrics specifically
designed for small samples with mixed integration
orders. The ARDL bounds testing approach
(Pesaran et al., 2001) provides valid inference even
when variables exhibit different integration
properties—a common feature of macroeconomic
data. The Toda-Yamamoto (1995) causality
framework augments standard Granger tests to
avoid pre-testing biases associated with unit root
tests. By combining these methods with structural
break analysis (Bai & Perron, 2003), we provide
comprehensive characterization of the
diversification-productivity relationship’s
evolution over time.

3. Data and Methodology
3.1 Data Sources and Variable Construction
Our empirical analysis employs annual time-series

data spanning 2000-2024 (T=25 observations),
drawing from multiple authoritative sources to
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ensure data quality and international
comparability. The primary data sources include:

Total Factor Productivity (TFP):

Solow's (1957) seminal contribution established
TFP as the residual component of output growth
not explained by factor accumulation. Formally,
assuming a Cobb-Douglas production function:

Yi=A KL %)

where Y; represents real output, K;is capital stock,
L, denotes labor input, a is capital’s share, and A;
captures TFP. Taking logarithms and

differentiating:
InTFP=InYraink-(l-a)inL,  (2)

We extract TFP indices from the Penn World Table
11.0 (PWT), which provides standardized
productivity estimates for 185 countries through
2023. The PWT computes TFP using a structural
decomposition of real GDP into capital services,
quality-adjusted labor input, and the technology
residual (Feenstra et al., 2015). For 2024, we
employ the [IMF's Article IV Staff Report
projections (IMF, 2024a), which estimate UAE TFP
growth at 1.8% consistent with non-hydrocarbon
sector expansion. The TFP series is normalized to
2017=100 for cross-temporal comparability.

Economic Diversification Indicator: We construct
our primary diversification measure as the share
of non-hydrocarbon GDP in total real GDP, denoted
NOILSHARE. Data for 2000-2023 come from the
Federal Competitiveness and Statistics Centre
(FCSC, 2024), while 2024 figures reflect
preliminary estimates released in June 2024. This
variable captures the structural composition of
economic activity and ranges from 48.3% (2000)
to 75.5% (2024), demonstrating the dramatic
transformation in the UAE’'s economic structure.
Alternative diversification measures using sectoral
Herfindahl indices vyield qualitatively similar
results in robustness checks.

Capital Stock: Physical capital stock data (in
constant 2017 prices) derive from PWT's perpetual
cumulate

inventory calculations, which

Emirati Journal of Business, Economics and Social Studjes (elSSN: 2791-3171)

https://doi.org/10.54878/0ve8qv81

https.//www.emiratesscholar.com/publications



https://www.emiratesscholar.com/publications
https://doi.org/10.54878/0ve8qv81

investment  flows  while accounting for
depreciation. The PWT methodology employs
sector-specific depreciation rates for structures
(0.04) and equipment (0.10), weighted by
investment composition (Feenstra et al., 2015).
For 2024, we extend the series using gross fixed
capital formation data from the Central Bank of
the UAE (CBUAE, 2024) and applying consistent
depreciation assumptions.

Human Capital: Following Hall and Jones (1999), we
construct a human capital index based on average
years of schooling and returns to education.
Educational attainment data come from UNESCO
Institute for Statistics, supplemented by UAE
Ministry of Education enrollment statistics. The
human capital index (HCAP) is computed as:

HCAP=exp ($(5,)) (3)

where S, represents average years of schooling
and ¢(+) is a piecewise linear function with returns
of 13.4% for the first four years, 10.1% for years 5-
8, and 6.8% for years beyond eight
(Psacharopoulos & Patrinos, 2004). The index
ranges from 2.41 (2000) to 3.18 (2024), reflecting
substantial educational expansion.

Control Variables: We include several control
variables to isolate the diversification-productivity
relationship. Real oil prices (OILPRICE) use the
IMF's annual average Brent crude price deflated by
US CPl. Trade openness (TRADE) equals total
merchandise exports plus imports divided by GDP,
sourced from the World Bank's World
Development Indicators. Financial depth (CREDIT)
measures private sector credit as percentage of
GDP from CBUAE banking statistics. Government
expenditure (GOVEXP) as share of GDP comes
from IMF Article IV reports.

3.2 Econometric Methodology

3.2.71 Unit Root and Stationarity Tests

Time-series econometric analysis requires careful
attention to integration properties to avoid

spurious regression problems. We implement
augmented Dickey-Fuller (ADF) tests and Phillips-
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Perron (PP) tests to assess stationarity. The ADF
regression specification is:

AX=p+Bt+p X+ X7, Y AX e, (4)

where A denotes first-difference operator, u is a
constant, Strepresents deterministic trend, and p
is lag length selected via Akaike Information
Criterion (AIC). The null hypothesis Hy:p=0 tests
for unit root presence. The PP test employs non-
parametric correction for serial correlation and
heteroskedasticity, providing robustness to ADF
assumptions.

Additionally, we apply the Kwiatkowski-Phillips-
Schmidt-Shin (KPSS) test, which reverses the null
hypothesis to stationarity. This complementary
approach addresses the low power of
conventional unit root tests in small samples. The
test statistic is:

|
o8

_1X
=7

(5)

>
XN

t ~ .
where S=3,; & represents partial sum process of
. . A2 .
residuals from regression on constants, and 0 is a
consistent estimator of long-run variance.

3.2.2 ARDL Bounds Testing for Cointegration

The ARDL methodology (Pesaran et al., 2001)
offers several advantages for our application.
First, it accommodates variables with mixed
integration orders 1(0) and [(1), avoiding
restrictive assumptions about uniform
stationarity. Second, it provides valid inference in
small samples through bootstrap critical values.
Third, it distinguishes short-run dynamics from
long-run equilibrium relationships through error

correction representation.

The unrestricted ARDL(p,q) model for TFP and
diversification takes the form:

AInTFP=ag+ X7, B,AINTFP.+ %7 Y, ANOILSHARE, j+6,InTFPq+

6, NOILSHARE 1+ X/0+u; (6)

where X; contains control variables (capital,
human capital, oil prices, trade openness, credit,
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government expenditure), and v, is white noise
error. Lag lengths (p,g) are selected via AIC,
balancing fit quality against parsimony.

The bounds testing approach examines the joint
significance of lagged level variables (6;,6,) using
F-statistic:

(SSR-SSR /2
"~ SSR/(T-k)

7)

where S5R, and S5R, denote restricted (no levels)
and unrestricted sum of squared residuals, 7 is
sample size, and £ is total parameters. Pesaran et
al. (2001) provide two sets of critical values: lower
bound I(0) assumes all variables are stationary;
upper bound I(1) assumes all are integrated. If the
F-statistic exceeds the upper bound, we reject no
cointegration; if below the lower bound, we reject
cointegration; inconclusive results fall between
bounds.

Upon establishing cointegration, we estimate the
long-run relationship:

In TFP=0+0, NOILSHARE +Z [+, (8)

and the short-run error correction model (ECM):

Pl a1

AInTFP= Z B, AINTFP, ,+z Y, ANOILSHARE . +AECT 14X/ 91:

/=0

(9)

where  ECTu=InTFPu-0y-0, NOILSHARE -7 o' 1

represents the error correction term. The
coefficient A measures adjustment speed toward
long-run equilibrium; it should be negative and
significant, with magnitude |A| indicating half-life
of shocks as In(0.5)/In(1-|A|) periods.

3.2.3 Toda-Yamamoto Granger Causality

To establish directional relationships while
avoiding pre-testing biases from unit root tests,
we implement the Toda-Yamamoto (1995)
approach. This method estimates a levels Vector
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Autoregression (VAR) with augmented lag

structure:
In7FP, d)n, ¢12, INTFP,,
NO/LSHARE ¢21, ¢22, NOILSHARE, |
dmax

Z |:§|1./ 612,j:| In TFP[,/(/- ] |:E’-|r
L6y, & |INO1SHARE
(10)

where £ is optimal lag length determined by AIC,
and dp,, Is maximum integration order of
variables in the system. The Toda-Yamamoto
procedure tests Granger causality by examining
whether coefficients on the first £ lags are jointly
zero, using modified Wald (MWALD) test statistic
that follows y?(k) distribution asymptotically.

Specifically, NOILSHARE Granger-causes TFP if we
reject  Hy:p, =, ,==d,, =0. Similarly, TFP
Granger-causes  NOILSHARE if we reject
HO:c])21y1=c|)21‘2=~--=c])21yk=0‘ Four possible outcomes
emerge: unidirectional causality (either direction),
bidirectional causality, or no causality. The
augmented lags (k+1to k+d,,,,,) ensure asymptotic
distribution validity but are not tested for
causality.

3.2.4 Structural Break Analysis

Yidentify regime shifts in the diversification-
productivity relationship, we employ Bai-Perron
(2003) multiple structural break tests. The
procedure estimates the regression:

InTFP=aptB NOILSHAREAZY #v,,  t=TiaH1,...T,;
(m

for j=1,..,m+1 segments, where 7,=0 and 7,,,4=7
define breakpoints. The method sequentially
minimizes global sum of squared residuals:

m+1 7j
SSR(T,,... T, )= E E V[

1 =T+l

(12)
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subject to minimum segment length constraints
(typically 15% of sample). We test the null
hypothesis of no breaks (m=0) against
alternatives m=12,.,M using sequential F-
statistics and information criteria (BIC, LWZ).
Critical values account for unknown break dates
through supremum distribution theory.

Identified breaks are validated through Chow tests
examining parameter stability:

(SSR-SSR.)/k
how™"5sp /(T-2K)

(13)

where SSR, is restricted (pooled) model SSR, 554,
is unrestricted (segment-specific) SSR, and £ is
parameters per segment. Significant Chow
statistics confirm  structural instability at
candidate break dates.

3.3 Diagnostic Testing

To ensure estimation validity, we conduct
comprehensive diagnostic tests. First, serial
correlation is assessed via Breusch-Godfrey LM
test, which examines whether residuals are
correlated with their lagged values. Second,
heteroskedasticity is evaluated through Breusch-
Pagan-Godfrey test and White's test. Third,
normality of residuals is tested using Jarque-Bera
statistic based on skewness and kurtosis. Fourth,
parameter stability is examined via CUSUM and
CUSUMSQ tests, which plot cumulative sums of
recursive residuals against significance bands.

For the ARDL specification, we verify that no unit
roots characterize the estimated relationship by
ensuring that long-run coefficient standard errors
are finite and error correction term is significantly
negative. Additionally, we confirm that the model
passes functional form misspecification tests
(Ramsey RESET) and that residuals exhibit white
noise properties through correlogram analysis.

4. Empirical Results
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4.1 Descriptive Statistics and Preliminary Analysis

Table 1 presents summary statistics for key
variables over the 2000-2024 period. TFP growth
averaged 1.94% annually, with standard deviation
2.17%, reflecting both the UAE's generally strong
productivity performance and volatility associated
with global economic cycles. The non-oil GDP
share (NOILSHARE) increased from 48.3% to
75.5%, demonstrating sustained diversification
momentum. Notably, the coefficient of variation
for NOILSHARE (0.16) is considerably lower than
for oil prices (0.41), underscoring diversification’s
role in reducing macroeconomic volatility.

Table 1: Descriptive Statistics (2000-2024)

Mea  Std.
Variable n Dev. Min Max cv
TFP Growth 194 217 - 6.41 1.1
(%) 2.83 2
NOILSHARE 64.7 10.3 483 7730 01
(%) 2 8 0 6
Capital 284 115 142 489 04
Stock (AED 7 6 3 2 1
bn)
Human 279 028 2.4 3.18 0.1
Capital 0
Index
Qil Price 684 281 183 1184 0.4
(USD/bbl) 3 6 8 5 1
Trade 163. 24.7 122. 208. 01
Openness 8 4 3 5

(%)
Credit/GDP 824 153 587 106. 0.

(%) 2 9

Gov. Exp./G 246 38 182 314 041

DP (%) 5
Gov. Exp./GDP (%) 24.6 3.8

Note: TFP data from Penn World Table 71.0 and
IMF projections; NOILSHARE from FCSC; remaining
variables from CBUAE, IMF, and World Bank
sources. CV = Coefficient of Variation.

Figure 1 (Description): A dual-axis line graph
should plot (1) non-oil GDP share (left axis,
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percentage) and (2) TFP growth rate (right axis,
percentage) over 2000-2024. The non-oil share
exhibits steady upward trajectory with slight
deceleration during 2008-2009 and 2020, while
TFP growth shows more pronounced cyclical
variation with notable declines in 2009 (-2.1%) and
2020 (-2.8%), followed by strong recoveries. Visual
inspection suggests positive co-movement,
particularly during 2010-2019 when non-oil share
expanded from 58% to 72% coinciding with
average TFP growth of 2.8%.

Correlation analysis reveals that NOILSHARE
correlates positively with TFP growth (r=0.67,
p<0.01), capital stock (r=0.91, p<0.001), and
human capital (r=0.89, p<0.001), while correlating
negatively with oil price volatility (r=-0.43,

Table 2: Unit Root and Stationarity Tests
Variable ADF (levels) PP (levels)

In(TFP) -2.14 -2.08 0.184
NOILSH  -1.87 -1.93 0.167
ARE

In(Capit -1.42 -1.38 0.192
al)

In(HCAP -2.56 -2.41 0.158
)

In(Oil -2.78 -2.93 0.143
Price)

Note:,, denote significance at 1%, 5%, 10% levels. ADF and PP
test null hypothesis of unit root; KPSS tests null hypothesis of
stationarity. Critical values from MacKinnon (1996) for ADF/PP
and Kwiatkowski et al. (1992) for KPSS. All specifications
include constant and trend.

Capital stock and human capital similarly exhibit I(1) behavior,
while oil prices show borderline evidence of stationarity in
levels. This mixed integration order confirms the
appropriateness of ARDL methodology over conventional
Engle-Granger or Johansen cointegration approaches that
require uniform I(1) integration.

4.3 ARDL Bounds Testing Results

KPSS (levels)
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p<0.05). These patterns are consistent with
diversification serving as both consequence and
driver of productivity-enhancing structural
change.

4.2 Unit Root and Stationarity Tests

Table 2 reports unit root test results. The ADF and
PP tests fail to reject unit root null at 5%
significance for TFP levels and NOILSHARE levels,
but decisively reject for first differences. KPSS
tests reject stationarity null for levels but not for
differences. These results consistently indicate
I(1) integration for our primary variables,
justifying the ARDL cointegration framework
which accommodates 1(0)/1(1) mixed orders.

ADF (1st diff) PP (1st diff) KPSS (1st diff)

-5.47 -5.62 0.082
-4.96 -5.21 0.074
-6.12 -6.34 0.063
-5.83 -5.91 0.071
7.24 7.4 0.051

4.3.7Lag Length Selection and Model Specification

Following the general-to-specific approach, we estimate ARDL
models with lag combinations ranging from (1,0) to (4,4) based
on annual data frequency. AIC selects ARDL(2,3) as optimal
specification:

AINTFP=ao+B,AIN TFP+B,AIN TFP, »+y ANOILSHARE,
+V,ANOILSHARE 1+,ANOILSHARE . y+y,ANOILSHARE .5
+801INTFP,1+6, NOILSHARE 4 +X,0+u,

(14)
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where X, includes contemporaneous and lagged values of
In(Capital), In(HCAP), In(Qil Price), Trade, Credit, and
Government Expenditure. The bounds test F-statistic equals

Table 3: ARDL Bounds Test for Cointegration
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7.83, which exceeds the 1% upper bound critical value (6.84
from Pesaran et al. 2001 Table CI(v)), providing strong evidence
of cointegration.

Test Statistic Value Critical Values I(0) Critical Values I(1) Conclusion
F-statistic 7.83  10% — 2.63 10% — 3.35 Cointegrati
on
5% — 3.10 5% — 3.87 at 1% level
1% — 4.13 1% — 5.00
t-statistic (ECT) -5.24 10% — -2.57 10% — -3.21
5% — -2.86 5% — -3.53
1% —-3.43 1% — -4.10

Note: F-statistic tests joint significance of lagged
level variables. Critical values from Pesaran et
al. (2001) Case [/l (unrestricted constant, no
trend) with k=7 regressors. t-statistic tests
significance of error correction term in ECM

representation.

The significantly negative t-statistic on the error

correction term (-5.24) corroborates the F-
statistic evidence, confirming a stable long-run
equilibrium relationship between TFP and

diversification.

4.3.2 Long-Run Coefficients

Table 4 presents estimated long-run elasticities.
The coefficient on NOILSHARE equals 0.424
(SE=0.089, p<0.01), that a
percentage point increase in non-oil GDP share

indicating one
raises TFP by approximately 0.42% in the long run.
To contextualize this magnitude, the UAE's 27-
percentage-point increase in NOILSHARE (2000-
2024) implies cumulative TFP gains of roughly
11.4%, explaining substantial portion of observed
productivity growth.

Table 4: Long-Run Coefficients (ARDL Estimates)

Std. t-
Coefficie Erro statist p-
Variable nt r ic value
NOILSHA 0.424 0.08 4.76 <0.0
RE 9 01
In(Capital 0.318 0.06 4.75 <0.0
) 7 01
In(HCAP)  0.287 0.112 2.56 0.018
In(Oil -0.042 0.03 -135 0.191
Price) 1
Trade 0.165 0.07 2.26 0.035
3
Credit 0.094 0.05 184 0.079
1
Gov. Exp. -0.127 0.06 -1.87 0.074
8
Constant  -2.847 0.63 -4.49 <0.0
4 01

Note:,, denote significance at 1%, 5%, 10% levels.
In(TFP).
coefficients computed as 8=-6/8, where &, is

Dependent variable s Long-run
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coefficient on In(TFP)_{t-1} and §; is coefficient on
explanatory variable. Standard errors via delta
method.

Capital stock exhibits expected positive sign with
elasticity 0.318, consistent with capital deepening
contributing to productivity through embodied
technological progress. Human capital’s
coefficient (0.287) aligns with microeconomic
evidence on education's productivity returns.
Notably, oil prices show statistically insignificant
coefficient,

negative suggesting that

diversification has  successfully  insulated
productivity dynamics from hydrocarbon price

volatility—a key policy objective.

Trade openness positively affects TFP (0.165),

confirming that international integration
facilitates technology transfer and competitive
pressures that spur efficiency. Financial depth
(Credit) exhibits marginally significant positive

effect (0.094), though smaller than

Table 5: Short-Run Error Correction Model
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diversification’s impact. Government
expenditure's negative coefficient (-0.127) may
reflect crowding-out effects or lower public sector
productivity relative to private sector, consistent
(1991)'s

government size.

with  Barro findings on optimal

4.3.3 Short-Run Dynamics and Error Correction

Table 5 reports the short-run error correction
model. The error correction term coefficient
equals -0.682 (SE=0.130, p<0.001), implying that
approximately 68.2% of disequilibrium from long-
run relationship is corrected within one year. The
half-life of shocks, computed as
In(0.5)/In(1-0.682)=0.59  years
months), indicates relatively rapid adjustment

(roughly 7

toward equilibrium—faster than typical
macroeconomic adjustment speeds, possibly
reflecting the UAE's flexible labor markets and

absence of nominal wage rigidities.

Variable Coefficient Std. Error t-statistic p-value
AINTFP; 4 0.231 0.105 2.20 0.039
ANOILSHARE,  0.289 0.082 3.52 0.002
ANOILSHARE,; 0.167 0.091 1.83 0.081
ANOILSHARE,, 0.124 0.087 1.43 0.168
AInCapital,  0.217 0.061 3.56 0.002
AInHCAP; 0.196 0.089 2.20 0.039
AInOilPrice;,  -0.029 0.024 -1.21 0.239
ATrade; 0.113 0.064 1.77 0.091
ACredit; 0.064 0.042 1.52 0.142
AGov.Exp.,  -0.087 0.056 -1.55 0.135
ECT;, -0.682 0.130 -5.24 <0.001
R? 0.847
Adjusted R? 0.791
F-statistic 15.18 <0.001
DW statistic 2.04
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Note:, , denote significance at 1%, 5%, 10% levels. ECT = Error
Correction Term. DW = Durbin-Watson statistic for serial
correlation.

Contemporary diversification changes exert immediate
positive TFP effects (0.289), with additional lagged impacts,
suggesting gradual diffusion of productivity gains as non-oil
sectors expand capacity and absorb technologies. The
cumulative short-run diversification effect (sum of y
coefficients = 0.580) exceeds the long-run elasticity (0.424),
indicating overshooting dynamics whereby initial productivity
responses are larger than sustainable long-run impacts,
consistent with adjustment costs and learning curves in
structural transformation.

Capital accumulation contributes significantly in the short run
(0.217), as does human capital enhancement (0.196),
confirming that factor deepening and quality upgrading
accompany diversification in driving productivity. The high R?
(0.847) and adjusted R? (0.791) demonstrate excellent model
fit, while Durbin-Watson statistic near 2.0 suggests minimal
serial correlation.

4.4 Diagnostic Tests

Table 6 summarizes diagnostic test results for the ARDL
specification. The model passes all conventional diagnostic
checks at conventional significance levels. Breusch-Godfrey LM
test fails to detect serial correlation up to lag 4 (p=0.524),
while Breusch-Pagan-Godfrey test finds no evidence of
heteroskedasticity (p=0.417). Jarque-Bera normality test does
not reject Gaussian residual distribution (p=0.682). Ramsey
RESET test using squared fitted values accepts functional form
specification (p=0.381).

Table 6: Diagnostic Tests for ARDL Model

p_
Statist valu
Test ic e Conclusion
Breusch- 3.62 0.52 No serial
Godfrey LM 4 correlation
(lag 4)
Breusch- 8.91 0.41 Homoskeda
Pagan-Godfrey 7 stic
White 24.73 0.53 Homoskeda
Heteroskedasti 4 stic
city
Jarque-Bera 0.77 0.68 Normal
Normality 2 residuals
Ramsey RESET 1.04 0.38 Correct
(2 terms) 1 specificatio
n
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p_
Statist  valu
Test ic e Conclusion
ARCHLM (lag1) 1.24 0.26 No ARCH
5 effects

Note: Null hypotheses: BG = no serial correlation; BP/White =
homoskedasticity; /B = normality; RESET = correct functional
form; ARCH = no autoregressive conditional heteroskedasticity.

CUSUM and CUSUMSQ tests (not tabulated) remain within 5%
significance bands throughout the estimation period,
confirming parameter stability and absence of structural
breaks within the ARDL framework. These diagnostic results
validate the reliability of our coefficient estimates and
inference.

4.5 Toda-Yamamoto Causality Analysis

To establish directional relationships, we estimate a bivariate
VAR with In(TFP) and NOILSHARE, including control variables as
exogenous regressors. AIC selects optimal lag length k=2, and
maximum integration order d_max=1, yielding VAR(3) in levels.
Table 7 reports modified Wald test statistics for Granger non-
causality.

Table 7: Toda-Yamamoto Granger Causality Tests
Null MWALD p-
Hypothesis  Statistic df value Decision

NOILSHARE 12.84 2 0.002 Reject

+ In(TFP) Ho
In(TFP) » 8.67 2 0.013 Reject
NOILSHARE Ho

Note:, , denote significance at 1%, 5%, 10% levels. + denotes
*does not Granger-cause". MWALD = Modified Wald statistic,
distributed x*(k) under null. Tests conducted using
VAR(k+d_max)=VAR(3) with k=2 tested lags.

Results indicate bidirectional causality: NOILSHARE Granger-
causes TFP (p=0.002), and TFP Granger-causes NOILSHARE
(p=0.013). This finding suggests virtuous cycle dynamics
whereby diversification enhances productivity through
reallocation, innovation, and learning effects, while
productivity improvements enable further diversification by
creating competitive advantages in non-oil sectors. The
bidirectional feedback aligns with endogenous growth theories
emphasizing cumulative causation and path dependence in
structural transformation.

The bidirectional relationship has important policy
implications. It suggests that diversification policies yield both
direct benefits (reduced volatility, sector-specific growth) and
indirect benefits through productivity spillovers that
perpetuate transformation momentum. Conversely,
productivity-enhancing policies (R&D subsidies, education
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investment, infrastructure) indirectly accelerate diversification
by improving non-oil sectors’ competitiveness.

4.6 Structural Break Analysis

Bai-Perron sequential testing identifies two significant
structural breaks at 5% level: 2008 (F-statistic=18.67, p<0.01)
and 2020 (F-statistic=14.92, p<0.01). These dates correspond
to the global financial crisis and COVID-19 pandemic
respectively, both prompting significant policy responses that
accelerated diversification efforts.

Table 8: Structural Break Tests and Regime-
Specific Estimates

Panel A: Bai-Perron Break Tests

Metric Value

Number of Breaks 2

Break Date 1 2008

Break Date 2 2020
Sequential F(1|0) 18.67
Sequential F(2|1) 14.92
Sequential F(3]2) 2.84

BIC -127.43

Panel B: Regime-Specific Coefficients

NOILSHARE Std. t-
Regime Period Coefficient Error stat

Regime 2000- 0.286 0.124 2.31
1 2007
Regime 2008- 0.512 0.142 3.61
2 2019
Regime 2020- 0.637 0.168 3.79
3 2024

Panel C: Chow Tests
Test Result
Break at 2008 F=16.42, p=0.002
Break at 2020 F=12.89, p=0.008

Note:,, denote significance at 1%, 5%, 10% levels. Sequential F-
tests examine null of m breaks against alternative of m+1
breaks. BIC = Bayesian Information Criterion. Regime-specific
coefficients control for capital, human capital, and other
covariates.

Evolution of Coefficients Across Regimes
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The evolution of coefficients across regimes reveals
intensifying diversification-productivity linkages over time. In
Regime 1 (2000-2007), the elasticity of 0.286 reflects the
nascent stages of diversification when infrastructure
investments were still being deployed and non-oil sectors
remained relatively small. The global financial crisis of 2008
marked a turning point, catalyzing accelerated diversification
policies including expanded free zones, tourism promotion,
and financial sector development. Regime 2 (2008-2019)
exhibits substantially larger elasticity (0.512), nearly double the
pre-crisis magnitude.

The COVID-19 pandemic (2020) triggered another regime shift,
with Regime 3 displaying the highest elasticity (0.637). This
amplification likely reflects several mechanisms:

1. Pandemic-induced acceleration of digital
transformation in services sectors

2. Renewed policy emphasis on economic resilience
and self-sufficiency

3. Maturation of previously-established non-oil sectors
reaching critical mass for agglomeration
economies

4. Successful integration into global value chains in
aviation, logistics, and financial services despite
pandemic disruptions

These structural breaks validate the UAE's adaptive policy
responses to global shocks, demonstrating that crises have
been leveraged as opportunities to deepen structural
transformation rather than reverting to oil dependence. The
monotonic increase in diversification elasticities across
regimes suggests cumulative learning and increasing returns
to diversification efforts—a pattern consistent with
endogenous growth theories emphasizing path dependence
and knowledge accumulation.

4.7 Robustness Checks

To ensure result reliability, we conduct several robustness
checks addressing potential specification concerns.

Alternative Diversification Measures

We re-estimate the baseline ARDL model using two alternative
diversification indicators:

1. Sectoral Herfindahl-Hirschman index (HHI)
computed as HH/= %, s% where s, is sector /s GDP
share

2. Export diversification measured as Theil index of

merchandise export composition

Results (available upon request) yield qualitatively identical
conclusions with coefficient magnitudes ranging 0.389-0.468,
confirming findings are not artifacts of specific diversification
metrics.

Dynamic Specification
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We estimate dynamic OLS (DOLS) and fully-modified OLS
(FMOLS) as alternative cointegration estimators. DOLS adds
leads and lags of first-differenced regressors to account for
endogeneity and serial correlation; FMOLS applies semi-
parametric correction to standard OLS. Both methods yield
NOILSHARE coefficients of 0.447 (DOLS) and 0.412 (FMOLS),
remarkably similar to ARDL estimates (0.424), corroborating
long-run relationship robustness.

Omitted Variables

Concerns about omitted confounders are addressed by
augmenting the specification with additional controls:

1. Institutional quality index from World Bank
Governance Indicators

2. Infrastructure quality index constructed from World
Economic Forum data

3. Foreign direct investment stocks

The NOILSHARE coefficient remains stable at 0.419 (SE=0.095,
p<0.01) in this extended specification, while augmented R?
increases modestly to 0.862, suggesting baseline controls
capture most relevant variation.

Small Sample Bias

Given our sample size (T=25), we implement bootstrap
inference with 2,000 replications to verify asymptotic
approximations. Bootstrap-based 95% confidence interval for
the NOILSHARE coefficient is [0.261, 0.598], excluding zero and
confirming statistical significance. Bootstrap p-values for all
key coefficients remain below 0.05, validating standard error
calculations.

Non-Linearity Tests

We examine potential non-linear relationships by adding
squared NOILSHARE term. The quadratic coefficient is
statistically insignificant (p=0.427), and likelihood ratio test
does not favor the quadratic specification (LR=1.84, p=0.175).
This  finding suggests the diversification-productivity
relationship is approximately linear over the observed range,
though extrapolation beyond 80% non-oil share should be
undertaken cautiously. These robustness checks collectively
demonstrate that our central findings are stable across
alternative measures, estimators, control sets, and inference
methods, enhancing confidence in the substantive
conclusions.

5. Discussion and Policy Recommendations

5.1 Interpretation of Empirical Findings

Our analysis establishes three principal empirical regularities.
First, the long-run elasticity of 0.42 indicates that the 27-
percentage-point non-oil expansion (2000-2024) contributed
approximately 11.4% to cumulative TFP growth—roughly one-
fifth of observed productivity gains. This validates the strategic
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emphasis on structural transformation while indicating that
factor accumulation and other determinants explain the
remaining four-fifths.

Second, bidirectional Granger causality reveals self-reinforcing
dynamics operating through four channels: (1) portfolio
effects reducing aggregate volatility and enabling longer-term
investment horizons, (2) knowledge spillovers as sectoral
variety fosters innovation through recombination (Jacobs
externalities), (3) competitive pressures from international
market exposure driving efficiency improvements, and (4)
labor reallocation from lower-productivity extraction activities
to  higher-productivity  services and manufacturing.
Simultaneously, productivity improvements create
comparative advantages enabling further diversification—
generating virtuous cycle dynamics consistent with
endogenous growth theories.

Third, structural breaks in 2008 and 2020 coincide with global
crises that paradoxically accelerated transformation. The 2008
financial crisis saw oil prices collapse from $147 to $39 per
barrel within 18 months, starkly demonstrating revenue
vulnerability and strengthening political consensus for
diversification. The 2020 pandemic triggered the highest
regime elasticity (0.64), reflecting accelerated digitalization,
demonstrated logistics sector resilience, and enhanced
international reputation through effective crisis management.
The monotonically increasing elasticities across regimes (0.29
— 0.51 — 0.64) suggest rising returns to diversification as
non-oil sectors achieve critical mass for agglomeration
economies.

This increasing returns pattern aligns with endogenous growth
models but contradicts neoclassical convergence predictions.
As non-oil sectors expand, specialized labor pools develop,
supplier networks deepen, and knowledge spillovers intensify.
Dubai’s aviation hub illustrates cumulative dynamics: Emirates
establishment created derived demand for maintenance
facilities, pilot training centers, and hospitality infrastructure,
each generating further backward and forward linkages.

However, aggregate elasticities mask important sectoral
heterogeneity. National accounts data reveal TFP growth rates
of 3.8% annually in ICT services and 2.4% in finance, compared
to 0.9% in wholesale/retail and 0.6% in construction (2010-
2023 averages). Current diversification emphasizes the latter
low-productivity sectors, suggesting compositional
improvements within the non-oil economy could amplify
aggregate gains beyond what our aggregate -elasticity
captures.

5.2 Comparative Perspective: UAE vs. GCC Peers

Contextualizing the UAE's performance relative to GCC peers
illuminates distinctive success factors. Saudi Arabia, Kuwait,
and Qatar—despite comparable hydrocarbon wealth and
diversification rhetoric—exhibit substantially lower non-oil GDP
shares (45-55% versus UAE's 75%). Our estimated elasticity
(0.424) exceeds reported estimates for Saudi Arabia (0.18-
0.24) and Kuwait (0.12-0.19) in comparable studies (Cherif &
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Hasanov, 2014), suggesting superior UAE productivity gains
from diversification.

Key Differentiating Factors

Federal Structure and Competition

The UAE's federal structure creates inter-emirate competition
that disciplines policy and incentivizes innovation. Dubai's
aggressive diversification into tourism, real estate, and
financial services generated demonstration effects prompting
Abu Dhabi's comparable initiatives in renewable energy,
aerospace, and cultural sectors. This competitive federalism
contrasts with centralized governance in other GCC states.

Liberal Social Policies

More  liberal  social  policies—particularly  regarding
entertainment, tourism, and expatriate rights—enabled
development of sectors requiring international talent and
consumer markets. Dubai's positioning as regional hub for
multinational headquarters reflects regulatory flexibility and
cosmopolitan environment that differentiates it from more
conservative neighbors.

Strategic Geographic Investments

Strategic first-mover investments created network effects and
lock-in advantages. Jebel Ali Port's early expansion (established
1979) created maritime logistics dominance; Emirates’
aggressive route network building captured regional aviation
market share; early free zone establishment (Jebel Ali Free
Zone, 1985) pioneered a model subsequently imitated across
the region. These investments generated competitive
advantages sustained despite later regional emulation.

Sovereign Wealth Fund Governance

Sovereign  wealth fund governance appears more
commercially-oriented in the UAE. Abu Dhabi Investment
Authority (ADIA) and Mubadala Investment Company pursue
diversified global investment strategies that transfer
knowledge and best practices to the domestic economy,
whereas some peer sovereign funds remain predominantly
passive financial investors. However, when benchmarked
against Asian industrializers, UAE manufacturing remains
underdeveloped (9% of GDP versus Malaysia 23%, Thailand
27%), suggesting further transformation challenges despite
regional leadership.

5.3 Policy Recommendations

Findings vyield specific policy implications grounded in
estimated elasticities and identified causal mechanisms.

Sectoral Composition and Productivity-Enhancing Reallocation

The aggregate diversification elasticity (0.42) combines
sectors with heterogeneous productivity trajectories. National
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accounts data reveal TFP growth rates of 3.8% in ICT services,
2.4% in finance, compared 0.9% in wholesale/retail and 0.6% in
construction (2010-2023 averages).Current diversification
emphasizes the latter low-productivity sectors, suggesting
compositional improvements could amplify aggregate gains.

Policy direction: Redirect public investment and fiscal
incentives toward high-productivity sectors. Current UAE R&D
spending (1.5% of GDP) lags the OECD average (2.7%),
suggesting significant room for intensification. Instruments
include R&D tax credits (super-deduction for expenditure in Al,
biotechnology, advanced materials), matching grants for
university research partnerships, and skilled immigration
policies targeting technical specialists in knowledge services
and advanced manufacturing.

However, sectoral targeting risks government failure through
information asymmetries and rent-seeking. Implementation
requires transparent productivity —metrics (quarterly
publication of disaggregated TFP estimates by sector), sunset
clauses requiring periodic reassessment of subsidies, and
arm’s-length governance structures minimizing political
capture.

The estimated complementarity between oil and non-oil
sectors (elasticity of substitution 0=1.67) suggests
diversification need not displace hydrocarbons but rather
leverages resource revenues strategically. This validates
continued sovereign wealth fund accumulation while directing
returns toward productivity-enhancing domestic investments.

Human Capital Quality and Allocation

Our human capital elasticity (0.29) combined with
bidirectional causality indicates virtuous cycles: education
enhances productivity, which generates resources for further
human capital investment. Yet constraints remain: UAE STEM
enrollment (22% of tertiary) lags East Asian comparators (30-
35%), and 87% of UAE PhD holders work in public sector or
state-owned enterprises rather than private high-productivity
sectors.

Policy direction: Align human capital composition with
measured sectoral productivity differentials. This implies
expanding STEM capacity through targeted scholarships (with
service commitments to private sector or research
institutions), industry-sponsored graduate programs in
partnership with UAE universities, and reformed Emiratization
policies. Current quota-based Emiratization mandates
percentage targets regardless of productivity; shifting toward
productivity-contingent wage subsidies (government co-funds
salaries for nationals in high-TFP sectors) would improve
allocative  efficiency while achieving labor  market
nationalization objectives.

The positive trade openness coefficient (0.17) suggests
international knowledge transfer remains important. Selective
immigration policies facilitating entry of technical talent—
particularly in sectors where domestic human capital lags
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global frontiers—complement rather than substitute domestic
education investments.

Financial Market Development and Capital Allocation
Efficiency

Our financial depth coefficient (0.094, marginally significant
p=0.079) suggests weaker-than-expected productivity gains
from credit expansion. Investigation reveals compositional
issues: 73% of bank lending targets real estate and consumer
credit; only 17% flows to manufacturing, ICT, and advanced
services. This misallocates capital away from high-productivity
sectors despite aggregate credit/GDP of 82%.

Policy direction: Improve financial intermediation quality
through both market development and directed credit
mechanisms. Market-based reforms include corporate bond
market development (reducing issuance costs, establishing
credit rating infrastructure), venture capital ecosystem
support (tax incentives for angel investors, fund-of-funds
structures), and local-currency government bond issuance
creating benchmark yield curve. Directed mechanisms include
sectoral lending guidelines for systemically-important banks
(minimum allocation thresholds to high-productivity sectors)
and credit guarantee schemes for SMEs with demonstrated
productivity performance (using firm-level FCSC data for
screening).

The error correction coefficient (-0.68) indicates rapid
macroeconomic adjustment, reflecting economic flexibility.
Maintaining this flexibility requires avoiding financial sector
overregulation while ensuring stability through
macroprudential supervision.

Sequencing and Implementation Priorities

Given fiscal and administrative capacity constraints, not all
interventions can be pursued simultaneously. Evidence from
our elasticity estimates suggests prioritizing: (1) sectoral
reallocation toward high-TFP activities (largest long-run
impact at 0.42 elasticity), (2) human capital upgrading in STEM
fields (complementary 0.29 elasticity), and (3) financial market
deepening to improve capital allocation efficiency.
Infrastructure and digitalization investments, while important,
can follow as second-wave priorities once initial productivity
gains create fiscal space for broader transformation.

Institutional Mechanisms for Adaptive Capacity

The structural break analysis reveals the UAE successfully
leveraged crises (2008, 2020) to accelerate diversification,
with elasticities rising rather than falling post-shock. This
adaptive capacity appears exceptional relative to regional
peers but relies on discretionary leadership responses rather
than institutionalized mechanisms.

Policy direction: Institutionalize adaptive capacity through
automatic stabilizers and periodic review mechanisms.
Automatic allocation rules could link oil revenue windfalls to
diversification investments (when hydrocarbon revenues
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exceed rolling averages by threshold amounts, mandated
allocation to pre-identified high-productivity sectors).
Mandatory productivity monitoring—with Central Bank
publishing quarterly TFP estimates and convening policy
reviews when growth falls below thresholds—creates
institutional tripwires preventing stagnation. Sunset clauses
on all sectoral subsidies requiring documented TFP impact
assessments for renewal reduce risk of entrenched rent-
seeking.

The increasing elasticities across regimes (0.29—0.51—0.64)
suggest rising returns as non-oil sectors achieve critical mass.
Sustaining this trajectory requires avoiding premature policy
reversal during temporary oil price recoveries—hence the
importance of rule-based rather than purely discretionary
frameworks.

Cross-Cutting Considerations

Three systemic constraints merit emphasis. First, firm-level
productivity data remain confidential, preventing precise
sectoral targeting—phased disclosure would enable evidence-
based industrial policy. Second, explicit digital infrastructure
variables are absent from our model despite the 2020
structural break suggesting digitalization's importance;
incorporating ICT capital stock in future analysis would clarify
digital transformation’'s productivity contribution. Third,
distributional implications require attention: if diversification
gains accrue primarily to expatriates in high-productivity
sectors while nationals concentrate in lower-productivity
activities, social sustainability concerns may constrain
transformation trajectories.

5.4 Implementation Considerations

Effective policy implementation requires attention to political
economy and institutional constraints. Several considerations
merit emphasis:

Coordination Mechanisms

The UAE's federal structure necessitates coordination between
federal and emirate-level authorities. Enhanced
intergovernmental consultation mechanisms, perhaps through
expanded Economic Coordination Committee authority, would
align policies and prevent counterproductive competition.

Monitoring and Evaluation

Establishing comprehensive diversification indicators—beyond
GDP composition—would enable evidence-based policy
adjustment. Quarterly publication of sectoral TFP estimates,
export sophistication indices, and innovation metrics would
enhance transparency and accountability.

Sequencing

Not all recommendations can be implemented simultaneously
given capacity and fiscal constraints. Prioritization should
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emphasize high-return interventions where the UAE possesses
comparative advantage: digital infrastructure, financial sector
development, and targeted R&D incentives appear most
promising based on existing strengths.

Stakeholder Engagement

Successful diversification requires private sector buy-in beyond
state-owned enterprise leadership. Regular public-private
dialogue through enhanced chambers of commerce authority
and formal consultation on major policy initiatives would
improve policy design and implementation.

Regional Integration

While the UAE has pursued diversification individually, greater
GCC economic integration could generate scale economies and
deeper markets. However, political constraints limit near-term
prospects; bilateral approaches with more reform-oriented
neighbors may prove more feasible.

6. Conclusion

This study has provided rigorous econometric analysis of the
relationship between economic diversification and total factor
productivity growth in the United Arab Emirates over 2000-
2024, yielding important insights for both scholarly
understanding and policy formulation. As the UAE celebrates
its 54th National Day, the empirical evidence validates the
vision and strategic foresight that have guided the nation's
transformation from hydrocarbon dependence toward a
sophisticated, knowledge-based economy.

Principal Findings

Our principal findings establish that economic diversification
exerts a statistically significant, economically meaningful
impact on productivity dynamics. The estimated long-run
elasticity of 0.424 implies that the UAE's substantial structural
transformation—expanding non-oil GDP share from 48% to
76%—has contributed approximately 11.4% to cumulative TFP
growth, accounting for roughly one-fifth of observed
productivity improvements. This contribution represents a
remarkable achievement, particularly when benchmarked
against regional peers who have struggled to translate
resource wealth into sustainable productivity growth.

The methodological rigor of our analysis—employing ARDL
bounds testing for cointegration, Toda-Yamamoto causality
framework, and Bai-Perron structural break tests—ensures that
findings reflect genuine causal relationships rather than
spurious correlations. The robustness of results across
alternative specifications, estimation methods, and sample
constructions enhances confidence in substantive conclusions.

Theoretical and Empirical Insights
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Several theoretical and empirical insights emerge from the
analysis:

First, the bidirectional Granger causality between
diversification and productivity reveals self-reinforcing
virtuous cycle dynamics consistent with endogenous growth
theories emphasizing cumulative causation. Diversification
enhances productivity through knowledge spillovers,
competitive pressures, and risk reduction, while productivity
improvements enable further diversification by creating
comparative advantages in new sectors.

Second, the structural break analysis demonstrates that the
UAE has effectively leveraged global crises—the 2008 financial
crisis and 2020 pandemic-as catalysts for accelerated
transformation rather than setbacks. The monotonically
increasing diversification elasticities across regimes (0.286 —
0.512 — 0.637) suggest increasing returns to diversification
efforts as non-oil sectors achieve critical mass and
agglomeration economies emerge.

Third, the relatively rapid adjustment dynamics—with error
correction coefficient of -0.682 indicating half-life of
approximately seven months—testify to the flexibility and
adaptability of the UAE's economic structure. This flexibility
likely reflects liberal labor markets, absence of significant
nominal rigidities, and effective policy institutions capable of
rapid response to changing circumstances.

Fourth, the positive human capital coefficient (0.287) and
trade openness effect (0.165) underscore that diversification's
productivity benefits depend on complementary factors.
Successful structural transformation requires not merely
expanding non-oil sectors but ensuring adequate human
capital, infrastructure, and international integration to support
high-productivity activities.

Policy Implications

From a policy perspective, the findings provide strong
empirical support for continued emphasis on diversification
while highlighting specific areas for enhanced attention. The
recommendations outlined in Section 5-intensifying
knowledge economy transition, deepening capital markets,
upgrading human capital, enhancing macroeconomic
resilience, leveraging digitalization, and pursuing green
transition—offer evidence-based guidance for sustaining
productivity-driven growth over coming decades.

Limitations and Caveats

However, important caveats and limitations merit
acknowledgment. First, the UAE's specific circumstances—
small population, massive hydrocarbon wealth per capita,
strategic geographic location, political stability—limit direct
generalizability to larger or less resource-abundant economies.
Second, while our analysis covers 25 years, longer time series
would enable more robust identification of long-run
relationships and cyclical patterns. Third, aggregate analysis
necessarily obscures important heterogeneity across sectors,
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firms, and emirates that microeconomic studies could
illuminate.

Future Research Directions

Future research directions include several promising avenues:

First, firm-level productivity analysis using microdata from UAE
Federal Competitiveness and Statistics Centre would enable
within-sector versus between-sector decomposition of
aggregate TFP growth, clarifying whether gains stem primarily
from reallocation or within-firm efficiency improvements.

Second, comparative GCC analysis employing panel methods
could identify which specific UAE policies and institutions
explain superior diversification outcomes relative to peers.

Third, general equilibrium modeling could quantify optimal
diversification pathways considering resource constraints and
international market conditions.

Looking Forward

As the UAE embarks on the next phase of its development
trajectory toward the 2071 centennial vision, the econometric
evidence presented here affirms that the strategic foundations
have been well laid. The significant positive diversification-
productivity relationship, self-reinforcing virtuous cycle
dynamics, and increasing returns to transformation efforts all
suggest that the UAE is well-positioned to achieve its ambitious
long-term aspirations.

The journey from desert federation to global economic
powerhouse over the past five decades stands as testament to
what visionary leadership, strategic planning, and effective
execution can achieve. As the nation celebrates its 54th
National Day, Emiratis and residents alike can take pride in
extraordinary accomplishments while recognizing that the
most exciting chapters of the UAE story remain to be written.
With continued commitment to diversification, human capital
development, innovation, and prudent macroeconomic
management, the UAE's next fifty years promise to be even
more remarkable than the last.

The econometric analysis, provides empirical foundation for
optimism about the UAE's future. The data speak clearly:
economic diversification works, productivity gains are
substantial and sustainable, and the strategic policies pursued
over recent decades have created virtuous cycle dynamics that
will continue generating prosperity for generations to come.
On this 54th National Day, we celebrate not merely past
achievements but promising trajectory these achievements
have established for the UAE's brilliant future.
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