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The Productivity Paradox

Sri Lanka presents a fundamental development paradox.

HIGH HUMAN CAPITAL
o

o 0.42%

Adult literacy rate L 0

YET : STAGNANT PRODUCTIVITY

99% youth literacy

Annual TFP growth
Universal education since 1945

(1961-2024)

TRADE LIBERALIZATION

This leads to the central question
70% that motivates this study:
Trade openness (2000s) I_‘N_hy ha:? Star;dta':_gzov::hh
S policies not translated into higher

REPRS
Maijor reforms after 1977 productivity
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Research Objectives

Analyse determinants of Sri Lanka's TFP growth (1961-2024)

Understanding the factors driving and constraining productivity across six decades

Examine how institutional context influences returns of human capital and trade

Measuring productivity effects in the presence of armed conflict

Question the validity of conventional growth prescriptions

Whether standard growth policies have effectively created the enabling conditions for productivity gains.
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Theoretical Foundation: Human Capital

Endogenous Growth Theory

Lucas (1988) formalized the relationship between education investment and long-run growth,
suggesting that increasing the stock of knowledge drives sustained economic expansion.

Empirical Evidence

Barro (1991) demonstrated positive correlation between education levels and growth across countries,
while Mankiw, Romer & Weil (1992) showed human capital accounts for cross-country income
differences. Where has all the education gone? Pritchett (2001)

Standard Prescription

Investment in education — Higher human capital — Enhanced productivity — Economic growth
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Theoretical Foundation: Trade Openness

Trade-Led Growth Theory

Trade openness enhances productivity through specialization, economies of scale, and knowledge
spillovers. Grossman & Helpman (1991) showed that trade facilitates technology transfer and
innovation diffusion.

Empirical Support

Dollar & Kraay (2004) demonstrated that trade openness correlates with higher growth in developing
countries, particularly through export-oriented industrialization strategies.

Standard Prescription

Trade liberalization — Specialization & technology spillovers — Productivity growth — Development
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Theoretical Foundation: Conflict

Conflict and Development

Internal wars destroy infrastructure, erode physical and human capital, and shift public expenditure
towards military uses, all of which impede long-run productivity and economic growth.

Persistent Effects

Collier (1999) found that civil wars reduce growth by approximately 2 percentage points annually
during conflict, with effects persisting long after hostilities end through institutional damage and capital
flight.

Expected Impact

Armed conflict — Capital destruction & resource diversion — Productivity decline — Growth collapse
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Conceptual Gap

Theories examine factors in isolation, but development requires their integration.
The Literature Gap

Although the effects of human capital, trade, and conflict are well studied individually, their
interaction under structural constraints in middle-income countries remains underexplored.

Addressing the Gap
 Constructs a comprehensive 64-year TFP series for Sri Lanka

* Tests whether standard human capital and trade-led growth prescriptions apply in conflict-
affected middle-income settings

*Reveals context-specific dynamics that inform tailored development strategies
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TFP Estimation

TFP - Solow residual from a Cobb-Douglas production function

TFP, = i
£ T K& (he L)t
Y; - Real GDP

K: - Real fixed capital formation
L; -> Working age population
hc; = Human capital index

Overall TFP Performance (1961-2024)

90% increase from 0.58 to 1.10 (normalized to 2017 = 1.0)
Mean TFP: 0.763 and Average annual growth: 0.42%
Correlation of 0.58 with PWT rtfpna (1961-2019), with similar
temporal patterns

Divergences arise from methodological variations, not
measurement errors

Country-specific, granular estimation vs. standardized PWT
methodology

PWT’s smoother trend likely overstates actual productivity gains

1.0

0.9 1

0.7 4

0.6 4

TFP Level (Normalized to 2017=1.0)

== TFP Index (Study, a=0.40)
= = Penn Table: rtfpna

T T T T T T T
1960 1970 1980 1990 2000 2010 2020
Year
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TFP Estimation |

Three Distinct Productivity Regimes

» Post-independence stagnation (1961-1977): TFP 0.57-
0.63, high volatility ’

* Deep crisis & gradual recovery (1978-2000): Nadir ~0.58 .|
(1980), coinciding with 1977 reforms and 1983 conflict
outbreak

TFP Index
o
=]

- Productivity expansion (2001-2024): TFP doubled to

Year

1.10, but plateaued from 2020 to 2024 TEP Sensitivity to Capital Share (a)

* Chow test validates the structural breaks with an F-
statistic of 133.13 with 1% significance

1.0 4
0.9

0.8

Robust Sensitivity Analysis

» Tested capital share a = 0.30 to 0.45

» Coefficient signs, significance levels, and structural break
timing are consistent across all a specifications

TFP Index

0.7 9

0.6

0.5 4

1960 1970 1980 1990 2000 2010 2020

Year S)
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Model Specification

Baseline model : TFPgrowtht = ﬁo + ﬁlAAgTit + ﬁzAHCt + ﬁSATTadet + 184Zt + €t
Prevents Spurious Regression: Eliminates false correlations from non-stationary data.

Captures Short-Run Dynamics: Short-run effects are more relevant for Sri Lanka's volatile
context with repeated structural breaks—civil war (1983-2009), crises, disasters, policy

shifts—making long-run equilibrium unstable

Statistically Rigorous & Policy-Relevant: Aligns with econometric best practices while providing

actionable insights for a shock-prone economy.

A sequential model-building approach 0
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Four Model Specifications

Model 1: Structural Transformation

Purpose: Test whether sectoral reallocation explains
TFP dynamics

Variables: Agriculture change, Industry change +
baseline (HC, Trade)

Hypothesis: Is Sri Lanka's low TFP due to slow
structural transformation away from agriculture?

Model 2: Financial & Urban Development

Purpose: Test whether financial development and
urbanization patterns matter

Variables: Financial depth change, Urbanization
change, Inflation + baseline (HC, Trade)

Hypothesis: Is the paradox due to inadequate
financial intermediation or urbanization dynamics?

Model 3: Conflict Transitions

Purpose: Isolate the pure conflict effect on productivity

Variables: Conflict_Start (1983), Conflict_ End (2010),
Debt change + baseline (HC, Trade)

Hypothesis: Can conflict explain TFP dynamics
independently of other factors?

Model 4: System-wide Integration

Purpose: Combine only the significant mechanisms
from Models 1-3

Variables: Agriculture change, Financial depth
change, Conflict_End, Inflation + baseline (HC, Trade)

Hypothesis: What is the joint effect of all relevant
factors?

11
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Empirical Findings

Model 1: Structural Transformation

Agriculture change: 0.164 (p > 0.10) - Not significant
Industry change: -0.057 (p > 0.10) - Not significant

Conclusion: Sectoral reallocation does NOT explain
TFP dynamics

2=0.314 | Adj. R? = 0.267

Model 2: Financial & Urban Development
Financial depth: 0.094 (p > 0.10) - Not significant
Urbanization: 35.552 (p > 0.10) - Not significant
Inflation: 0.094** (p < 0.05) - Mild positive effect
Conclusion: Finance-growth nexus irrelevant

2 = 0.340 | Adj. R* = 0.282

Model 3: Conflict Transitions
Conflict_Start (1983): -2.942*** (p < 0.01) - Major TFP loss

Conflict_End (2010): +2.827*** (p < 0.01) - Symmetric
recovery

Debt change: 0.047 (p > 0.10) - Not significant

Conclusion: Conflict caused 3pp TFP shock at onset &
termination

R? =0.327 | Adj. R*=0.268

Model 4: System-wide Integration
Conflict_End: 3.119*** (p < 0.01) - Robust positive recovery

Inflation: 0.096** (p < 0.05) - Robust mild effect
Agriculture change: 0.185 (p > 0.10) - Not significant
Financial depth : 0.100 (p > 0.10) - Not significant
Conclusion: Core findings are robust across all controls

R? = 0.350 | Adj. R? = 0.281
12
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Empirical Findings

Robust Findings Across ALL Models

Human Capital Growth

—1l. 16 to —1,20ww

Consistently negative! Paradox persists regardless of controls.

Conflict Recovery

+2.83 to +3.12%%%

War end (2010) generated massive TFP recovery, robust across
models.

CI'rade Growth

~U.12 te -0.Llawws

Consistently negative! Trade did not translate to productivity gains.

Model Fit

R* = 0.350

Model 4 achieves highest power
with parsimony.

13
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Key Insights

Models 1-2 systematically rule out standard explanations

(structural transformation, financial development).

Model 3 isolates conflict as the primary shock mechanism.

Model 4 confirms robustness and reveals the counterintuitive paradox: despite

high HC and trade expansion, TFP growth remained constrained.

14
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Conflict Event Study

Conflict Onset Shock (1983)

TFP growth dropped 2.1 PP

Sudden, severe negative productivity shock
at conflict start

Peace Dividend (2009-2011)

TFP growth accelerated from 2.8% to0 5.4%
2.6 PP productivity gain post-conflict
Highest growth rates in analysis window

Symmetric Structural Breaks
Approximately 2-3 pp productivity shocks at
both conflict onset and termination

Distinct structural disruptions separate from
trend growth

TFP Growth Rate (%)

1982

Panel A: War Onset Effect (1983)

L0
1963
Year

3.3%

1984

r w s

TFP Growth Rate (%)

Panel B: War End Effect (2010)
54%

4.5%

28%

2009 2010 2011
Year

15
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Explaining the Paradox: Structural Bottlenecks

Human Capital Constraints

Brain Drain

Skilled emigration eroded talent
base

Skill-Job Mismatch

Education outputs disconnected
from labor market needs

Weak Absorption

Economy unable to productively
employ educated workforce

Trade Structure Limits

Commodity Dependence

Exports concentrated in tea,
rubber, garments

Low Tech Content

Limited technology spillovers from
trade

Diversification Failure

Unable to upgrade to high-
productivity sectors

Conflict Legacy

Resource Diversion

Three decades (1983-2009) of
military spending

Infrastructure Damage

Physical capital destruction and
regional inequality

Investment Deterrence
Insecurity reduced private
investment and technology
adoption

16
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Diagnostic Tests

*Serial Correlation:
. Durbin—Watson statistics between 2.33-2.53 — no autocorrelation.

*Model Specification:
+ First-difference models show major diagnostic improvements over level regressions.
* Levels regressions had DW = 0.24—-0.27 — severe serial correlation — invalid inference.

*Adjusted R? Interpretation:
+ First-difference models produce Adjusted R? = 0.267-0.282, which is normal for growth regressions.
» Literature benchmark: 0.31-0.35 typical (Barro, 1991; Wacziarg & Welch, 2008), as growth rates are
volatile to capture short-run shocks.

*Economic vs. Statistical Fit:
* Key coefficients remain highly significant and economically meaningful.
* R2measures variance explained, not economic significance.
+ ~28% of variation reflects systematic, policy-relevant relationships; the rest captures unpredictable shocks
(droughts, global recessions, etc.).

17



[Limited Sharing]

Robustness Check

Robustness Check Heatmap:

Consistent coefficient stability across alternative specifications HC_growth and Trade_growth

- 0.50
. . . Baseline Model (HAC) | -1.2006+#+* -0.1178#*=*
OLS vs. HAC Errors: Re-estimating models with OLS standard | 025
errors yields similar coefficient signs and significance; minor
A A OLS Standard Errors | -1.2006+++* -0.1178#*%
increases in some p-values. [ 000
Linear Trend Inclusion: Adding a time trend does not change  Lincar Time Trend (Model 1) - 1.09208% D113 | o
the qualitative results.
Sub Sample Analysis_ Linear Time Trend (Model 3) | -1.1015%#= LT - —0.50
*Pre-liberalization (1961-1976) — 16 obs
*Conflict period (1 983—2009) — 27 obs Sub-sample: Pre-liberalization -- -0.1024 -0
*Post-conflict (2010-2024) — 15 obs
— Small samples limit statistical power, but human capital and . 100
. . . . Sub-sample: Conflict Period - -0.5813 -0.0403
trade effects remain negative in all periods.
—-1.25
Sub-sample: Post-conflict -| -1.0766%=* 0.0192
| | —=1.50
HC_growth Trade_growth

Coefficient Value

18
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Contributions to Literature

Constructs a comprehensive 64-year TFP series for Sri Lanka— a
long series for the country

Tests whether standard human capital and trade-led growth
prescriptions apply in conflict-affected middle-income settings

Reveals context-specific dynamics that inform tailored
development strategies

19
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Research Constraints & Future Directions

Data Limitations & Measurement Gaps
National-level aggregates mask regional differences in conflict-affected areas, and limited data restrict
accurate measurement of quality-adjusted human capital loss (e.g., brain drain).

Need for Better Trade & Sectoral Insights
Current trade variables capture only volume, not product composition or sophistication; detailed export
data and economic complexity measures are needed.

Improving Robustness & Generalisability
Omitted variable bias remains a challenge; future research should use cross-country panel analysis of
conflict cases and micro-level data to validate institutional and sectoral mechanisms.

20
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Policy Implications

Beyond Factor Accumulation

Education and trade are necessary but insufficient—must address structural bottlenecks
simultaneously

Job Creation and Skills Alignment

Create productive employment opportunities aligned with skills to prevent brain drain and maximize
human capital returns

Export Diversification and Technology Upgrading

Move beyond commodity dependence through industrial policy and technology transfer mechanisms

Sustain post-conflict productivity gains through stable macroeconomic management and investment in
reconstruction within 3 to 5 years at its fullest

21
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Conclusion

Sri Lanka's productivity paradox demonstrates that education and openness alone cannot drive growth

without complementary investments in job creation, technological advancement, and peace.

STANDARD POLICIES PRODUCTIVITY GROWTH

Human capital v/ Without structural transformation

Trade openness v and institutional quality

Context matters: Standard prescriptions must be adapted to country-specific constraints

22
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Additional notes
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Description of Variables and Data Sources

Source

Additional Explanation

Variable Description

Agriculture’s Share of
AgriShare;

GDP (%)

Dummy for Conflict
Conflict End; Termination (1 in 2010,

0 otherwise)

Dummy for Conflict
Conflict_Period: Period (1 for

2009, 0 otherwise)

1983—

Dummy for Conflict
Conflict Start; Onmset (1 in 1983. 0
otherwise)

Government Debt as %

of GDP

Debt;

CBSL Annual Economic Review

(2024)

Central Bank of Sri Lanka Annual

Economic Review 2024

Higher agricultural shares are typically
associated with lower productivity due to

technological constraints.

Represents the peace dividend and
recovery effect following the end of

conflict.

Captures prolonged effects of conflict
during active years on productivity.

Represents the initial productivity shock
from the outbreak of civil conflict.

High debt may aowd out private
investment and reduce productivity-

enhancing expenditure.

Finance;

HCG

IndShare;

Inflation;

TFP:

Trade;

Financial Depth
(Domestic  Credit to
Private Sector as % of

GDP)

Human Capital Index

Industry’s Share of GDP
(%)

Annual Inflation Rate
(%)

Total Factor
Productivity Index
Trade Openness

(Exports + Imports as %
of GDP)

World Development Indicators

Penn World Table (PWT) 10.0

CBSL Annual Economic Review
(2024)

‘World Development Indicators (WDI)

The author constructed

Central Bank of Sti Lanka Annual

Economic Review 2024

Measures credit availability for private
investment and efficiency in capital

allocation.

Captures knowledge and skill levels of
the workforce. Missing values for 2019—

2024 are linearly interpolated.

Captures the expansion of modem,

productivity-intensive sectors.

Reflects macroeconomic stability: higher
inflation can distort price signals and

hinder productivity.

Proxy for overall productivity efficiency:

derived wusing the Solow residual
approach.
Reflects exposure to international

markets and potential for productivity-

enhancing technology transfers.
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Descriptive Statistics

Table 1: Descriptive Statistics

Variable levels Mean Std. Dev. Min Max
Agriculture share (%) 21.617 10.018 7.30 38.70
Debt (Ratio) 79.95 17.574 40.0 114.2
Financial depth (Ratio) 23.918 11.753 7.231 50.19
Human capital (Index) 2.476 0.471 1.601 3.220
Industry share (%) 26.109 3.977 16.6 31.1
Inflation (Rate) 8.926 7.702 -0.429 49.721
TFP (Index, 2017=1.0) 0.763 0.137 0.561 1.057
Trade openness (Ratio) 0.502 0.142 0.266 0.774
Urbanisation (Ratio) 0.054 0.028 0.016 0.108
First Differences Mean Std. Dev. Min Max
Agriculture share change (p.p.) -0.48 1.77 -6.10 5.90
Debt change (p.p.) 0.891 6.536 -16.9 14.7
Financial depth change (p.p.) 0.411 3.891 -10.795 20.109
HC growth (%) 1.12 1.33 -0.10 8.12
Industry share change (p.p.) 0.138 1.224 -4.0 4.4
TFP growth (%) 0.42 3.82 -12.88 7.83
Trade growth (%) 0.08 14.49 -24.62 88.11
Urbanisation ratio change -0.024 0.006 -0.022 0.022

Note: First differences calculated for 1962-2024 (63 observations). p.p. = percentage points.
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Structural Transformation in Sri Lanka (1961-2024)
* Agricultural Decline: from 38.7% (1961) to 8.3% (2024)

* Services Expansion: from 44.5% to 57.5%, becoming the
dominant sector @

* Premature Deindustrialization: Industry peaked at 30-31%
(2005), then declined to 27% (2024)

Share of GDP (%)

* Manufacturing/ GDP collapsed from 22% (1977) to 13% (1983)

* Civil war (1983-2009) decimated manufacturing capacity

* Wrong Kind of Services Growth: Services expansion was driven
by low-productivity informal services, not high-value activities,
representing a failure of manufacturing-led growth strategy

1870 1980 1990 2000 2010 2020
Year

* *¥** Srj Lanka experienced structural change (movement out of
agriculture) but not productive transformation. Labor moved
from agriculture into low-productivity services rather than high-
productivity manufacturing, explaining why sectoral
reallocation didn't boost TPF



[Limited Sharing]

Stationarity of the Variables Unit Root Test Resuls
Variable ADF p-value KPSS p-value Decision
A. Level Variables
* For the first-differenced variables, both tests confirm stationarity TFP 0.772 0.030%* Non-stationary
across all series. Agriculture share 0.706 0.010%** Non-stationary
Debt 0.177 0.015%* Non-stationary
* Allvariables differenced to achieve stationarity Financial depth 0.492 0.010% Non-stationary
Human capital 0.686 0.010%* Non-stationary
« Inflation already stationary but differenced for specification Industry share 0.072* 0.010% Inconclusive
ConSiStency Inflation 0.000%** 0.1 Stationary
Trade openness 0.571 0.1 Inconclusive
Urbanisation 0.792 0.010%* Non-stationary

 Trade-off: Slight efficiency loss for methodological gains

B. First Differences

* All coefficients directly comparable as elasticities

TFP growth 0.0046** 0.075* Stationary

* Captures inflation volatility (theoretically relevant for TFP) Agriculture share change 0.000%+* 0.1 Stationary
* Maintains homogeneous model specification Debt change 0.000%++ 01 Stationary
Financial depth change 0.000%** 0.1 Stationary

* Plosser & Schwert (1977): Over-differencing preserves Human capital growth 0.000%** 0.084* Stationary
consistency and unbiasedness Industry share change 0.000%%** 0.1 Stationary
Inflation 0.000%** 0.1 Stationary

Trade growth 0.000%** 0.1 Stationary

Urbanisation ratio change 0.000%** 0.1 Stationary

Note. * p<0.10 ** p < 0.05, *** p < 0.01. ADF null hypothesis: unit root present. KPSS null

hypothesis: series is stationary.
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Urbanization Ratio

* The Urbanization ratio is a new variable that captures the extent to which urbanization
aligns with the structural composition of the economy. It is calculated as:
Urban population share (%)

Urban; = >1
" GDP share of Industry + Services (%)

* Urbanization exceeding the expansion of high-productivity sectors, suggesting potential
underemployment or informal sector dominance.

Agriculture share (%)
100

An adjusted measure — Urbangq;: = Urban; X

* (Captures both the mismatch in urban labour absorption and the persistence of redundant
labour in agriculture.

* Urbanization without absorptive capacity in high-productivity sectors depresses TFP through
labor misallocation.
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