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Abstract

This study explores the evolution and inner dynamics of Total Factor Productivity (TFP)
growth in a transitional economy over six decades, unveiling paradoxical consequences that
resist mainstream development theory. The study finds that while Sri Lanka attained high
literacy and skills that catalyse human capital formation amidst moderate trade openness, TFP
growth increased barely at 0.42% annually. Three regimes of productivity are observed: post-
independence stagnation (1961-1977), deep productivity crisis and gradual recovery (1978-
2000), and productivity expansion with emerging constraints (2010-2024). Using first
difference regression to adjust for non-stationarity of data that gauge dynamics of economic
trajectories altered by the structural breaks, the human capital growth and trade expansion are
found to be negatively and significantly related to TFP growth, while the armed conflict caused
a symmetric 3.0 percentage point decline at the onset in 1983 and a 3.0 percentage point
recovery when the conflict ended. The counterintuitive outcomes reflect Sri Lanka's distinct
constraints of skilled brain drain, skill-job mismatches, commodity-dependent trade structure,
and the withering effects of prolonged conflict (1983-2009). The findings demonstrate that
education and openness alone are insufficient for productivity enhancement without
complementary investment in job creation, technological advancement, and peace. The study
promotes understanding why standard growth policies fail in conflict-affected, middle-income
countries, emphasizing the exigency of unorthodox frameworks that eliminate structural

bottlenecks rather than merely expanding factor inputs.
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1. Introduction

Sri Lanka presents a poignant paradox of development economics. The country steadily
maintained higher human capital levels than its regional peers over the decades. As per the
latest World Bank indicators, for the year 2023, Sri Lanka enjoys a high literacy rate for all
ages, interestingly, for both genders. Adult female literacy held at 92% and adult male literacy
at 93%, leading to a total adult literacy of 92%. The literacy for younger people aged 15-24
years is virtually universal, with both female and male literacy standing at 99%, and the youth
gender parity index was kept constant at 1, which is a reflection of the successful execution of
the country’s education scheme to provide equal learning opportunities to both genders among
youth. Meanwhile, the country’s trade openness, which is indicated by export and import to
GDP, closely mirrored its policy shifts, with protectionist measures declining trade and
liberalisation raising it. Openness was low and declining before 1977, a result of the import
substitution policies, which did not integrate the country into the rest of the world economy.
After 1977, sweeping economic liberalisation reforms raised openness abruptly, as tariffs
declined, exports were promoted, and foreign investment was invited. Once again, over the last
few decades, however, openness has gradually declined, attributable to both a blend of
economic upheavals and policy structural barriers, such as import substitution policy, strict
agricultural regulations, and inconsistent customs and taxation policies. Meanwhile, the
country’s debt and balance of payments crisis in 2022 severely constrained foreign exchange,
resulting in lower imports and, in turn, trade activity. Further, labour shortages, corruption, and
weak competition policies have also discouraged foreign investment and participation in trade.
All in all, these factors have restrained the country's integration in global markets and decline

in trade openness despite the relatively high human capital in the country.

In mainstream development theory, the far-sighted policy moves— integration into world
markets and high human capital —should have driven productivity growth. But Sri Lanka's
TFP has stagnated for decades, growing at a mere 0.42% annually between 1961 to 2024, far
lower than other similar East Asian economies during their own development phases. This
paradox is amplified when looking at Sri Lanka's policy trajectory. The nation strategically
invested in the implementation of the free education policy in 1945, developing a very literate
workforce. Trade liberalisation came along in 1977, which opened the economy to foreign
investment and international competition. Adopting such policies was in line with prescriptions

that propelled South Korea, Taiwan, and Singapore to high-income status. Nevertheless, the
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economic performance in Sri Lanka diverged counterintuitively from these success tales,

reporting growth in per capita income lagging and productivity remaining persistently stagnant.

The theoretical literature suggests disparate explanations for stagnant productivity in
developing nations. While, neoclassical theory of growth emphasises the accumulation of
human capital (Lucas, 1988; Barro, 1991) and trade openness (Frankel and Romer, 1999;
Wacziarg and Welch, 2008; Kim & Loayza, 2019) as determinants of productivity growth,
many factual evidence from growth literature describe how civil wars deplete physical capital,
disrupt education, and divert resources from productive investments (Collier, 1999; Blattman
and Miguel, 2010). However, a few studies examine how these factors interact in a setting of a
long-run conflict, particularly in a lower-middle-income country that had briefly attained
upper-middle-income status, with high human capital and moderate trade openness but chronic

productivity stagnation.

Accordingly, the primary objective of this study is to fill this gap by delving into the
determinants of Sri Lanka’s TFP growth through the duration of 1961-2024, which captures
not only the pre-liberalisation era, but also the three decades (1983-2009) for which the armed
conflict lasted. The secondary objectives of this study are to gauge how institutional context
influences the returns of human capital and trade; to measure the productivity effects of an
armed conflict; and finally, to question the validity of conventional growth prescriptions for
Sri Lanka, which gives a compelling context to hypothesis testing, given consecutive
transitions in its economic and political arena. Using first-differences regression to account for
non-stationarity in the time series data, we explore what changes in human capital, trade
openness, sectoral composition, and conflict affected year-over-year productivity growth. The
estimates provide counterintuitive evidence: human capital growth and trade expansions are
negatively associated with TFP growth, and the onset of the armed conflict decreased growth

by almost 3 percentage points, and its end boosted growth by nearly 3 percentage points.

This study makes three contributions to the growth literature on developing economies. It
provides the first comprehensive calculation of Sri Lanka’s TFP up to 2024 and shows that
human capital and trade openness drive growth only when supported by strong institutions. It
also quantifies the negative productivity effects of conflict and highlights that country-specific
challenges—such as war, brain drain, and commodity dependence—Iimit the efficacy of

standard growth policies.
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Accordingly, the paper is organised as follows. Section 2 surveys theoretical and empirical
literature on productivity growth, human capital, trade, and armed conflict. Section 3 explains
the data sources and econometric procedure, with close attention to dealing with non-
stationarity using first-difference estimations to robust identification of TFP drivers, eluding
spurious correlation to capture short and medium-run dynamics that have moulded Sri Lanka’s
TFP trajectory. Section 4 reports the main empirical findings for four model specifications.
Section 5 explains the paradoxical results using Sri Lanka's institutional and historical context.

Section 6 concludes the study, drawing policy implications.
2. Literature Review
2.1 Human Capital and Productivity Growth

Human capital has long been considered a source of productivity and economic growth. In both
classical and endogenous growth models, education increases the productivity of labour, the
capacity to adopt technology, and innovation, all of which are determinants of TFP growth.
Lucas (1988) formalised this relationship, suggesting that investment in education increases
the stock of knowledge and, consequently, an economy’s long-run rate of growth. Similarly,
Barro (1991) empirically demonstrated that rises in schooling levels were associated with
higher per capita income growth across countries. These findings formed the theoretical basis

for widespread policy emphasis on education as a means of spurring development.

Subsequent empirical research confirmed the positive association of human capital with growth
under specific institutional conditions. Benhabib and Spiegel (1994) emphasised the positive
contribution of human capital, importantly the secondary education, on development and HDI,
claiming that Central Asian countries must invest in physical as well as human capital in order
to sustain economic growth. Meanwhile, in economies that are able to integrate sufficiently
into world markets, education enables the capacity of the labour force to adopt and apply
foreign technologies efficiently. This dynamic engagement has been at the centre of East
Asian’s development experience, which is famously known as the East Asian Miracle, where
focused investments in education complemented industrial policy and export-driven growth to
reach phenomenal growth (Birdsall et al., 1993). On another note, Shikher. (2015) disclosed
that industry-level productivity and comparative advantages of economies are chiefly
accounted for by the presence and intensity of tertiary-educated labour, which facilitates the
adoption of technology and shapes trade patterns, highlighting the underlying contribution of

human capital to economic growth.
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Despite the presumption that education inevitably leads to productivity enhancements,
however, it has been challenged in the developing and conflict-affected contexts. Pritchett
(2001) did famously ask, “Where has all the education gone?” after finding that massive
increases in educational attainment in many developing countries had not produced associated
increases in economic growth. Several reasons have been suggested: mismatches between the
outputs of education and the demands of the labour market, weak institutional settings not
rewarding skill and innovation, and emigration of skilled workers (brain drain) that erodes the
country’s talent base. In such contexts, human capital accumulation may generate low or even
negative productivity dividends when the economy fails to productively absorb its educated

labour.
2.2 Trade Openness and Productivity

Trade openness is yet a core pillar of conventional growth theory: trade openness enhances
productivity by virtue of specialization, economies of scale, and knowledge spillovers
(Grossman & Helpman, 1991). Frankel and Romer (1999) provided robust empirical evidence
to the effect that greater openness to trade causally raises the income level via improvement in
resource allocation and technological advance. Wacziarg and Welch (2008) also showed that
countries undergoing trade liberalization are most likely to observe follow-up growth spurts

when these countries preserve macroeconomic stability and institutional quality.

Theoretically, trade is said to expand market access, encourage competition, and induce firms
to innovate. In good cases such as South Korea, Taiwan, and Singapore, outward strategies not
only grew exports but also facilitated industrial upgrading and engagement in global value
chains. Openness allowed these economies to shift from technology-poor manufacturing to

technology-rich production, hence positioning them to sustain high TFP growth over decades

However, the growth effects of trade openness are not monotonic for nations. Rodrik (2006)
and Stiglitz (2007) argued that liberalization gains are heavily resolved on a nation’s structural
and institutional readiness. In economies in which low-value-added manufacturing or primary
commodities are the trademark, dependency of which could be aggravated by trade in the
absence of diversification. Without appropriate technological and industrial policies, openness
can lock economies into low-productivity economic activities (McMillan & Rodrik, 2011).
Furthermore, when export composition holds static and import competition weakens domestic
industries, trade liberalization can breed indeterminate or even negative productivity effects.

Chang (2002) argues that high-income economies in the past relied on protectionist trade policy
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to build their economies, warns that obsessive modern liberalization has held back developing
world growth, and calls for a rewriting of international trade rules to allow for similar policy

space for developing economies.
2.3 Conflict and Productivity Destruction

The economics of war literature is a compelling complement to the classics on growth,
underscoring the ways in which war damages the pillars of productivity. Internal wars destroy
infrastructure, erode physical and human capital, and shift public expenditure towards military
uses, all of which impede long-run economic growth. Collier (1999) measured the
macroeconomic cost of civil wars, which decreases yearly growth rates by 2—3 percent on a
typical basis. Blattman and Miguel (2010) also surveyed robust evidence that wars suppress

investment, reduce years of schooling, and impair institutional performance for decades.

Aside from direct harm, conflict creates widespread indirect impacts. Displacement and
migration cause losses of skilled labour, while insecurity deters private investment and
technological adoption. Abadie and Gardeazabal (2003) showed that the Basque insurgency in
Spain lowered provincial GDP per capita by about 10%, mainly through lost productivity and
investment. In insurgency-affected nations, governance and property rights failures deter

entrepreneurship and technological adoption, entrenching losses of productivity.

Taken collectively, the literature uncovers that the relationship among trade openness,
education, and productivity growth is heterogeneous and contingent upon the structural and
institutional characteristics of a state. The observation that poor productivity performances
persist while human capital increases and trade regimes open up suggests the presence of
deeper system constraints like sectoral concentration, legacy conflicts, and institutional
inefficiencies. These empirical gaps form a strong rationale for examining Sri Lanka as a
representative case to explore how these connected dynamics have shaped its productivity

trajectory throughout the years.
2.4 Conceptual Gap and Contribution

Even with extensive theoretical and empirical writing on individual functions of human capital,
trade, and conflict, there are very few analyses of their interplay within a unified framework.
The literature conforms mostly to the educated belief that education and trade always enhance
productivity, while war always diminishes it, but with some evidence in contrast to that. This

paper counters such linear thinking by revealing that there is a set of structural and institutional
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circumstances—instances of interminable war and war-related adjustment—wherein the

accumulation of human capital and trade openness produce a negative impact on productivity.

Sri Lanka offers a strong case study for a discussion of the human capital — productivity
disconnect. With one of South Asia's highest literacy rates—consistently over 90 percent since
the early 2000s—the productivity performance of the country has stagnated, raising serious
questions about whether education alone can create productivity gains. The history of post-
1977 trade liberalization places additional context on this disconnect. Although the trade-to-
GDP ratio increased considerably from around 36 percent of the early 1970s to nearly 70
percent in the early 2000s, Sri Lanka's export base has also remained dominantly weighted
towards a small number of traditional sectors such as tea, rubber, and garments. These
industries, while large foreign exchange earners, have offered little scope for technology
upgrade or productivity spillovers. Moreover, the prolonged civil conflict of 1983-2009
compounded structural pressures by channelling large fiscal resources towards military
spending, demolishing capital infrastructure, and increasing intraregional inequality in human
capital development (Arunatilake et al., 2001). Against this backdrop, Sri Lanka presents a
context in which to investigate why education and trade openness gains have not been
converted into sustained TFP growth, and to establish to what extent conflict, structural
rigidities, and underdeveloped diversification have limited the country's capacity for

productivity-led growth.
3. Data and Methodology
3.1 Methodology for TFP

The research uses time series data of annual frequency for Sri Lanka spanning 1961-2024,
yielding 64 observations. The dataset pools variables from a range of sources with a shared

structure to construct a broad image of the dynamics of TFP and its determinants.

TFP is computed using a standard growth accounting framework based on GDP, capital stock,
labour force, and human capital. Following Hall and Jones (1999), the estimates of TFP are

derived from a residual of the Cobb-Douglas production function, given below:
Y, = AKE(heeL)' ™ (1)

where Y;is real GDP, K,is the real fixed capital formation to denote the capital stock, L.is the
working age population as a proxy indicator for the labour force, extracted from the World

Bank's World Development Indicators (WDI), hc,is the human capital index from Penn World

7
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Table (PWT) 10.0, A;is TFP, and « is the capital share of income and is set at 0.40, considering
the lower bound of adjusted labour share of 0.60 in consistent with Gollin (2002). Capital
formation can better capture the technological progress embodied in capital, as highlighted in
vintage capital models, where new investments are more technologically advanced and hence
contribute disproportionately to productivity growth (Solow, 1960). In contrast, standard
methods of depreciation, as applied in the growth accounting framework, may not fully capture
the enhanced productive contribution of new capital vintages. Also, the human capital index
utilized in this paper relies on the aggregate measure from the Penn World Table, representing
formal education attainment at the national level. This aggregate approach is appropriate for
the period under study, since the proliferation of private schools and universities is generally a
very recent phenomenon that has occurred mainly during the 1990s or later. Throughout most
of the period analyzed, education provision was mainly public and centrally coordinated, and
therefore, the aggregate national measure can be a valid proxy for human capital formation.

Solving for TFP:

Yt

TEP = Kf(heeL) =2

(2)

TFP is set to 1.0 in 2017 to facilitate comparison with the widely accepted TFP estimates in
PWT 10.0. Preferably, the study would have utilised standardized TFP estimates of the PWT
10.0 for comparability across countries. However, PWT 10.0, the most recent version, provides

data only up to 2019, which is insufficient to meet the research objectives.

Both traditional TFP (rtfpna) and human capital-adjusted TFP (ctfp) are estimated using the
traditional growth accounting method, and in order to verify accuracy of values, the trends are
compared with the TFP of rtfpna and ctfp given in PWT 10.0 series for constant national prices
for Sri Lanka. Given concerns about data quality problems and the role of the civil war (1983-
2009) in contributing to factor income measures, TFP sensitivity was assessed to various
capital share parameters (o), ranging from 0.30 to 0.45, the parameter value range commonly

used to estimate developing Asian economies.
3.2 What Causes TFP
To observe the inner dynamics of TFP, the following baseline model is developed at levels:

TFP; = By + B1AgriShare, + B,Conflcit_start . + BsConflcitperiod;
+ B4Conflcit_end ; + fsDebt, + Lsfinace; + f,HC; + fgIndShare;
+ BoInflation, + ByoTrade, + f11Urban,g;j + & 3)
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Where all variables given at time t:

e TFP t = Total factor productivity index

o AgriShare t = Agriculture's share of GDP (%)

e Conflict End t = Dummy for conflict termination (I in 2010, 0 otherwise)

e Conflict Period_t = Dummy for conflict years (I for 1983-2009, 0 otherwise)

e Conflict Start t = Dummy for conflict onset (1 in 1983, 0 otherwise)

e Debt t = Government debt as % of GDP

e Finance t = Financial depth (domestic credit to private sector as % of GDP)

e HC t = Human capital index

e IndShare t = Industry's share of GDP (%)

o Inflation t = Annual inflation rate (%)

e Trade t = Trade openness (exports + imports as % of GDP)

o Urban,,;,= Urbanization ratio (urban population relative to modern sector GDP
share)

¢ t=Random error term, N(0,6°)

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; = 4
rhan GDP share of Industry + Services (%) )

Values greater than one (Urban; > 1) indicate urbanization exceeding the expansion of high-
productivity sectors, suggesting potential underemployment or informal sector dominance,
clearly indicating that urbanization occurs without commensurate structural transformation in

the economy.

An adjusted measure, incorporating the agricultural share, is defined as:

Agriculture share (%
Urbanggj. = Urban, X =2 ™ ¢ (5)

This adjusted indicator captures both the mismatch in urban labour absorption and the
persistence of redundant labour in low-productivity agriculture. When urbanization grows

faster than the ability of the economy to absorb labour into high-productivity sectors, while the
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agricultural sector is large, TFP would have a strong negative impact. Alternatively, when
urbanization occurs pursuant to structural transformation, TPF is expected to rise. Henderson
(2003) showed that excessive urban primacy and incomplete structural transformation, with a
10-percentage point deviation from optimal urban primacy, result in a drop in annual GDP

growth by approximately 1 percentage point.

Notably, despite the inclusion of augmented labour input in the TFP estimation, human capital
is included in the regression to capture its mediating effects on TFP through indirect channels,
such as absorptive capacity, innovation capability, and institution quality. Further, Government
debt as a share of GDP is utilized instead of government expenditure to reflect the fiscal burden
and crowding-out effects on private investment that directly affect TFP. As argued above, high
levels of debt dampen productive public investment and create macroeconomic instability
regardless of efficiency in spending. Although the concern over the efficiency of debt use is a
serious one, this debt variable itself measures the fiscal constraint on the economy. The war
dummy variables capture war-related disruptions separately, so that the model can separately

differentiate between fiscal constraints, as captured by debt, and the direct war shock.
3.3 Four categories of productivity determinants

The above specification covers four categories of productivity determinants, founded on
growth theory as well as empirical studies, as given below, with additional explanations and

data sources provided in Appendix A.

o Structural Determinants — These variables include human capital of the economy,
financial depth, and trade openness, which are predicted to drive productivity via labour
quality, credit accessibility, adoption of technology, and access to external markets. HC;
(Human Capital Index), Finance: (Financial Depth), Trade; (Trade Openness).

o Sectoral Structure / Structural Change -These capture the economy's structure by
sectors, relative shares of agriculture, and industry, which define productivity potential
via industrialization and structural change. Included variables: AgriShare;, IndShare;,
and indirectly Urban adj..

o Shock Variables - These variables represent the distinct structural shocks that affect
productivity via physical damage, disruption to labour force, and diversion of fiscal
funds. Variables included: Conflict Start,, Conflict Period;, Conflict End..

o Macroeconomic / Control Variables - These measure short-run economic conditions

that influence productivity by means of price signals, fiscal constraints, or aggregate

10
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demand effects. Variables included: Debt; (Government Debt), Inflation; (Annual
Inflation Rate).

3.4 Stationarity Testing

Unit root tests are conducted with the Augmented Dickey-Fuller (ADF) test (Dickey and Fuller,
1979) and the Kwiatkowski-Phillips-Schmidt-Shin (KPSS) test (Kwiatkowski et al., 1992).
The ADF rejects the null hypothesis of a unit root (non-stationarity), whereas KPSS tests for

the null of stationarity, offering complementary perspectives.

For a variable X;, the ADF test estimates:

p
AXt - a+ﬁt+th_1+ZAXt_i+€t (6)

i=1
where rejection of Hy:y = 0 indicates stationarity. The KPSS test decomposes X; into a
deterministic trend, a random walk, and a stationary error, and test whether the random walk

component has zero variance.

The stationarity tests reveal that all variables in levels are non-stationary (ADF p-values > 0.05
for TFP, human capital, trade openness, agriculture share, and government debt; KPSS p-
values < 0.05, confirming non-stationarity). Even after including a time trend in level
regressions, a severe serial correlation (Durbin-Watson statistics of 0.24-0.27) exists, and

economically implausible coefficient signs, indicating spurious regression problems.
3.5 First Differences Specification

However, early unit root tests revealed that most of the variables in levels are not stationary,
which would result in spurious regression results and incorrect statistical inference. To mitigate
this problem, the variables are transformed to first differences, as appropriate, which provides

the following specification for estimation:

ATFP; = ¢ + f1AAgriShare, + [,Conflcit_start . + [3Conflcitperiod,
+ B,Conflcit_end ; + fsADebt; + BsAfinance; + [7,AHC;
+ BgAIndShare, + Bolnflation, + BoATrade, + f11AUTban,q;
+ & (7)
where A denotes first differences (growth rates for most variables). The dummies related to

conflict are kept in levels due to the discrete nature, and inflation is also retained in levels as it

already represents a rate of change. This first-difference specification ensures stationarity while

11



[Limited Sharing]

allowing interpreting coefficients as the relationship between growth rates of TFP and its
determinants, thereby asking, "what are determinants of year-to-year productivity growth
changes?", rather than "what determines levels of TFP?" (a steady-state question potentially

confounded by omitted permanent factors).
3.6 Avoiding Spurious Regression

The first-difference specification employed in this study serves a twin significant function: it
prevents the spurious regression issue that plagues level-form models using non-stationary data
(Granger, 1969; Granger and Newbold, 1974), and it accurately reflects the short-run dynamic
relationships that are of greater significance for Sri Lanka's volatile economic situation. As
well established in the literature, level estimation of relationships amongst non-stationary
variables may result in spuriously high R? values and statistically significant coefficients that
reflect spurious correlations rather than genuine economic relationships (Phillips, 1986).
Differencing the data guarantees that our estimates reflect genuine economic linkages rather
than common stochastic trends. Besides, short-run effect emphasis is not only a statistical
necessity but an effective economic choice in Sri Lanka's context. It has experienced repeated
structural breaks—civil war (1983-2009), consecutive economic crises, natural disasters,
regime change, and policy change—which make long-horizon equilibrium relationships
unstable and difficult to identify with certainty (Athukorala and Jayasuriya, 2015). In such
contexts, short-run elasticities and contemporaneous effects are likely to provide better policy
advice than long-run cointegrating relationships, which may be sample-specific and at risk of
parameter instability (Stock and Watson, 2011). The approach is in line with best practice in
applied time series econometrics, where differences versus levels should be chosen according
to both statistical properties of data and the problem facing the economist. The specification of
this study thus strikes an appropriate balance between econometric tightness and economic
relevance for the study of TFP dynamics in a highly volatile developing economy that

frequently experiences shocks.
3.7 Baseline Model
The baseline first-difference model takes the following form:

TFPgrowtht = ﬁo + ﬁlAAgTit + ,BzAHCt + ﬁ3ATradet + ﬁ4Zt + € (8)

12
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where TFP_growth,is the percentage change in TFP, AAgri,is the change in agriculture's
GDP share (percentage points), AHC,is the growth rate of human capital (%), ATrade;is trade
openness growth (%), and Z;includes additional controls (financial depth change, inflation,

conflict dummies).

Following a progressive model-building approach, four specifications of the model are
estimated, decomposing the determinants of TFP growth in a systematic way into distinct yet
complementary dimensions. This methodological approach allows ascertaining which
channel—structural, financial, or war-related—contributes most to TFP growth while

controlling for overlapping effects in the final model.

Model 1 (Structural Transformation): Model 1 picks up structural transformation effects,
through which TFP growth is explained by shifts away from agriculture and into modern
sectors, such as agriculture share change, industry share change, human capital growth, and

trade growth.

Model 2 (Financial & Urban Development): Model 2 captures financial and urban development
channels and examines whether productivity is affected by financial sector deepening and
urbanisation patterns, such as financial depth change, urbanisation change, human capital

growth, trade growth, and inflation.

Model 3 (Conflict Transitions): This model identifies the productivity shocks resulting from
conflict transitions explicitly and separately, including armed conflict impact with
Conflict_Start (1983) and Conflict End (2010) dummy variables, together with human capital

development, trade development, and change in government debt.

Model 4 (System-wide Interaction): Model 4 integrates many perspectives by using the key
variables from each specification and conducting a full analysis of the drivers of Sri Lanka's
productivity paradox controlling change in agriculture (structural change), change in financial
depth (financial development), human capital and trade growth (standard growth drivers),
Conflict End (conflict settlement), and inflation (macroeconomic conditions). We exclude
Conflict_Start due to sample size constraints and examine the more policy-relevant post-

conflict recovery.

All estimates of parameters employ Heteroskedasticity and Autocorrelation Consistent (HAC)
standard errors, as recommended by Newey and West (1987), for making consistent inferences.

Based on the data frequency, a maximum of 2 lags is specified for the Newey-West estimator.

13
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Lagged TFP growth is not included in the regressor. While inclusion of lagged TFP would
increase R? by capturing growth persistence, it would exclude the structural relationships of
interest and shift the interpretation related to the total effect of coefficients to partial effects
conditional on previous TFP (Keele & Kelly, 2006). Given the focus on understanding the
contemporaneous structural relationships between TFP growth and its determinants in Sri
Lanka's dynamic environment, the static specification is adopted to directly estimate these total
effects. Interested readers wishing to examine persistence dynamics can refer to the Durbin-
Watson statistics (2.33-2.53), which indicate negligible first-order autocorrelation and hence
little growth persistence in the sample. All statistical analysis and data processing are

performed in Python 3.13 using PyCharm 2025.2.3.
4. Results
4.1 TFP estimation

Building on the methodological framework discussed above, the estimation of TPF modestly
follows the trend of TFP-rtfpna (at constant national prices) in PWT (10.0), while the absolute
values differ, possibly due to methodological variations, particularly in capital stock estimation
and the use of the labour workforce in lieu of the number of persons engaged. The correlation
between TFP of the study and rtfpna appears to be 0.58 for the overlapping period (1961-2019),
affirming a fair linear resemblance with each other, providing reasonable evidence in relation
to the credibility of the TFP measurement approach of the study. Two series share similar
temporal patterns, with a smoother trend in PWT likely overstating the actual progress, yet
both appear to converge towards parity in the most recent years (2015-2024). While the
divergence likely reflects variation in the method of measurement, the recent convergence
suggests that the approach in this study captures the same underlying dynamics of productivity
as internationally standardized procedures. Rather, the estimates of the study provide granular,
country-specific productivity dynamics that PWT's standardized methodology cannot capture,

representing the stagnation that aligns with the development challenges of the country.

The estimated TFP index for Sri Lanka is presented in Figure 1, assessing its robustness
through multiple validation approaches. Figure 1 (top left panel) shows that Sri Lanka's TFP
increased by about 90% between 1961 and 2024, from 0.58 to 1.10 in the baseline specification
where a = 0.40, when normalized to 2017 = 1.0. Over the sample period, the TFP index mean

value stood at 0.763, recording an average annual growth rate of 0.42%.

14
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Figure 1. TFP Estimation

The study discerns three productivity regimes in Sri Lanka’s post-independence economic
history: (1) post-independence stagnation (1961-1977), characterized by relatively low TFP
ranges between 0.57 and 0.63 with high volatility, also with a spike in 1970 followed by a
decline; (2) deep productivity crisis and gradual recovery (1978-2000), with an unprecedented
collapse that reached its nadir close to 1980 (TFP fell to roughly 0.5 under the 0=0.30
specification and 0.58 for 0=0.40), coinciding with the economic liberalisation policy reforms
implemented in 1977 and preceding the outbreak of armed and civil conflict in 1983, followed
by sturdy recovery in the 1980s and 1990s; and (3) productivity expansion with emerging
constraints (2001-2024), featuring notable TFP growth that doubled from its crisis-era trough
level, reaching approximately 1.10 by 2024. Nevertheless, in recent years (2020-2024), TFP
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appears to be plateauing, coinciding with macroeconomic instability of the country, raising
questions about the sustainability of productivity-led growth. These three distinct productivity
regimes are validated with a Chow test for structural breaks for the years 1977 and 2000. The
Chow test results yield an F-statistic of 133.13 with a p-value of <0.001, establishing the
statistical significance of the parameter instability in each regime. For Regime-specific
regressions, there are significant mean differences in average TFP growth (Regime 1 =-0.96%,
Regime 2 = -0.21%, and Regime 3 = 1.75% growth), thus establishing both the statistical and
economic significance of these structural breaks. Kumari and Tang (2025) reported an average
TFP growth of 2.1% for during post liberalisation period of 1980-2019, compared to the long-
run TFP growth rate of 0.42% during 1961-2024 in this study, which reflects attenuation of
the growth accounting residual due to early stagnation and subsequent recovery, capturing

historical heterogeneity in factor accumulation and human-capital-adjusted labour inputs.

The sensitivity analysis (Figure 1, bottom panel) indicates that while absolute levels of TFP
vary systematically with capital share assumptions—ranging from approximately 0.50
(0=0.30) to 0.60 (0=0.45) at the 1980 trough, and from 0.97 (¢=0.30) to 1.09 (¢=0.45) in
2024—the temporal patterns and productivity regimes remain remarkably consistent across all
specifications. Notably, all specifications capture the late 1970s/early 1980s productivity
slowdown and the post-2000 acceleration, with qualitatively parallel patterns throughout the
entire period. Such sensitivity is particularly imperative in the face of data quality concerns
during the periods of armed conflict, providing certainty that the findings on productivity
dynamics reflect authentic structural features of Sri Lanka’s economic development trajectory,

free from measurement errors or sensitivity to parameters.
4.2 Descriptive Statistics

Table 1 presents summary statistics of the key variables in levels and first differences. The
average annual growth rate in TFP for the whole sample period (1962-2024) was 0.42%, which
is much smaller than the 2-3% growth rates experienced in fast-growing Asian economies
during comparable stages of development. Growth in TFP was volatile (standard deviation of
3.82 percentage points), with the largest decline of -12.9% in 1978 when the government had
launched policies of economic liberalisation, and the peak growth of 7.8% recorded during the

year 2011 immediately after the conflict ended.
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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) 23918 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.

Note: TFP statistics based on baseline specification (a=0.40). Sensitivity analysis with

alternative capital shares (0=0.30-0.45) shows consistent temporal patterns (see Figure 1).

Strikingly, the most rapid agrarian decline occurred in the 1990s-2000s, which was the latter
half of the years of the armed conflict (shaded period, 1983-2009). This structural
transformation is a sign of both modernisation and conflict-induced disruption in rural
agricultural production. The post-conflict period shows ongoing Servicification, with services
maintaining more than 55% dominance of GDP while industry remained at 25-27%. This
sectoral composition—characterised by premature deindustrialisation and early

Servicification—provides important context to the subsequent analysis of productivity
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determinants, since it suggests potential limits to technology absorption and high-productivity

job creation.

Human capital rose at 1.12% per annum, though this averages out over considerable volatility,
including one negative growth episode during the peak periods of conflict. Openness to trade
was extremely unstable (14.5 percent standard deviation), reflecting Sri Lanka's sensitivity to
global commodity price movements and policy changes. The urbanisation ratio deteriorated
marginally on average (-0.002 per year in ratio terms), suggesting that urban labour supply
grew slightly slower than the growth in modern sectors.

70
60

50

Share of GDP (%)

1970 1980 1990 2000 2010 2020
Year

Figure 2. Structural Transformation in Sri Lanka (1961-2024)

Sri Lanka's structural transformation over the study period is shown in Figure 2. The economy
underwent deep sectoral restructuring, with the agricultural sector's contribution to GDP
declining from 38.7% in 1961 to 8.3% in 2024, while that of services rose from 44.5% to
57.5%. The industry share expanded from 18% to 28% by the late 1970s and early 1980s,
peaking to 30-31% in 2005, before declining to 27% by 2024. The country experienced an
early deindustrialization, with the share of the manufacturing sector in terms of GDP dipping
from 22.04% in 1977 to 13.12% in 1983 and remaining low from then on. This stagnation was
aggravated by the armed conflict (1983-2009), which decimated manufacturing capacity. At
the same time, the services sector grew, and its share of GDP increased from 55.77% in 1983
to 59.84% in 2017. This shift was also partly due to the fact that there had been excessive
dependence on low-productivity informal services instead of a manufacturing-led growth

strategy (Asian Productivity Organisation, 2024).
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4.3 Stationarity Test Results

Before presenting the regression estimates, formal unit root tests were conducted to verify the

appropriateness of using first-difference specifications. As shown in Table 2, all level variables

except inflation are non-stationary. The Augmented Dickey-Fuller (ADF) tests fail to reject the

null hypothesis of a unit root at conventional significance levels (p-values between 0.072 and

0.792), while the KPSS tests reject the null of stationarity for most variables (p < 0.05 for seven

out of nine variables). In contrast, inflation is stationary in levels, as the ADF test strongly

rejects the unit root hypothesis (p < 0.01) and the KPSS test fails to reject stationarity (p =

0.10). The results for industry share and trade openness are inconclusive, with mixed evidence

between the two tests.

Table 2. Unit Root Test Results

Variable ADF p-value KPSS p-value Decision
A. Level Variables

TFP 0.772 0.030** Non-stationary
Agriculture share 0.706 0.010%* Non-stationary
Debt 0.177 0.015** Non-stationary
Financial depth 0.492 0.010%* Non-stationary
Human capital 0.686 0.010** Non-stationary
Industry share 0.072* 0.010%* Inconclusive
Inflation 0.000%** 0.1 Stationary
Trade openness 0.571 0.1 Inconclusive
Urbanisation 0.792 0.010** Non-stationary
B. First Differences

TFP growth 0.0046** 0.075* Stationary
Agriculture share change 0.000%** 0.1 Stationary
Debt change 0.000%** 0.1 Stationary
Financial depth change 0.000%** 0.1 Stationary
Human capital growth 0.000%** 0.084* Stationary
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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For the first-differenced variables, both tests confirm stationarity across all series. The ADF
tests reject the null hypothesis of a unit root at the 1% level for each differenced variable,
including TFP growth, agricultural share change, debt change, financial depth change, human
capital growth, industry share change, inflation, trade growth, and urbanisation ratio change.
The KPSS tests complement these findings by failing to reject stationarity (p = 0.1 for all
variables). Importantly, in the sample, given that all the remaining variables are unambiguously
I(I), except for inflation, a homogenous first difference specification is applied to capture the
inflation volatility. Plosser and Schwert (1977) show that over-differencing a stationarity
process leaves OLS estimates consistent, asymptotically unbiased, with reduced efficiency.
Albeit with the risk of reduced efficiency due to over differencing, the differenced inflation is
used in the regression to preserve specification consistency to capture growth effects, making
all the coefficients directly comparable as elasticities, and also considering the theoretical

relevance in terms of identifying the impact of inflation volatility.

Overall, these results justify the use of first-difference transformations for estimation. The only
series found to be stationary in levels is inflation, while all other macroeconomic and structural

variables require differencing to achieve stationarity.
4.4 Regression Results

Before presenting formal regression estimates, Figure 3 provides a glimpse of preliminary
visual evidence for the paradoxical relationships between TFP growth and human capital
growth, and trade openness growth that are central to the findings of this study. Panel A
indicates a strong negative relationship between growth in human capital and TFP growth, with
a trend line slope of -1.06. It appears that increased expansion of human capital, which is the
representative variable of education and skills of the labour force, is steadily associated with
lower productivity growth, contrary to predictions of standard growth theory. Panel B also
shows a negative, but weaker, correspondence between trade openness growth and TFP growth,
with a slope of -0.019. Although the scatter is wider, suggesting greater noise in this
correspondence, once again the general trend remains negative rather than the positive
correspondence predicted by mainstream trade theory. These puzzling trends call for a
multivariate regression analysis, confirming these intuitive linkages after controlling for other

determinants.
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Panel A: The Human Capital Paradox
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Figure 3. Paradoxical Relationships — Human Capital and Trade vs TFP Growth

Table 3 presents estimation results for first-difference specifications of the four models

described above. All models use Newey-West heteroskedasticity and autocorrelation consistent

(HAC) standard errors with a maximum lag of 2. Durbin-Watson statistics range from 2.33 to

2.53, indicating no problematic serial correlation and validating the first-differences approach.

Table 3. First-Differences Regression Results - Dependent Variable: TFP Growth (%)

Model 1: F?:;::ila% " Model 3: Model 4:
Variable Structural Conflict Systemwide
. Urban I .
Transformation Transition Interaction
Development
Agricult
gricutture 0.164 (0.261) - | 0.185(0.289)
change
Industry change -0.057 (0.260) -- -- --
Fi ial depth
fanctat - cep 0.094 (0.085) - 0.100 (0.087)
change
Urbanization 35.552 (84.775) - -
change
Human capital -1. 183 %%
-1.201%*** (0.172 -1.199***(0.1 -1.161***(0.1
growth 01*** (0.172) (0.174) 99%%%(().197) 61%*%(0.170)
-0.128%***
Trade growth | -0.118*** (0.031) (0.028) -0.115%%%(0.030) | -0.128***(0.028)

Inflation rate

0.094%* (0.038)

0.096** (0.039)

Conflict Start
(1983)

12.942%%%(0.388)

Conflict End
(2010)

2.827%%%(0.979)

3.119%%*(1.092)
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Debt change -- -- 0.047 (0.052) --
Constant 1.660***(0.480) | 1.594***(0.456) | 1.676***(0.486) | 1.589***(0.464)
Diagnostics

R? 0.314 0.340 0.327 0.350
Adjusted R? 0.267 0.282 0.268 0.281
Durbin-Watson 2.392 2.457 2.330 2.528
Observations 63 63 63 63

Note: Robust standard errors (Newey-West, lag=2) in parentheses. * p <0.10 ** p <0.05, ***

p<0.01.

Panel A: War Onset Effect (1983)
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Figure 4. Armed Conflict Effects on TFP Growth — Event Study

2011

To examine the timing and magnitude of productivity shocks caused by conflict, Figure 4

presents an event study estimation based on two critical dates, war onset (1983) and war

conclusion (2010).

Panel A illustrates the short-run impact of conflict escalation. In 1982, the year before the war,

TFP growth was mildly negative at -0.1%. The beginning of the armed conflict in 1983 slashed

TFP growth down to -2.2% and indicated an isolated shock of approximately 2.1 percentage

points. While not strictly part of this study, the Black July Riot could be recounted as another

catastrophic incident that had an immense impact on the economy, possibly weakening TFP.

A dramatic rebound in TFP growth of 3.3% in 1984 provides some evidence of post-shock

volatility, but not necessarily of a recovery, reflecting emergency mobilization, resource
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reallocation, and temporary policy responses. The deep 1983 drop confirms that the beginning

of the conflict triggered a sudden, big negative productivity shock.

Panel B indicates the peace dividend in the post-conflict period after 2009. TFP growth
averaged 2.8% during the final year of conflict, which was in 2009. In the initial year of post-
conflict (2010), TFP growth accelerated to 4.5%, that is, a 1.7 percentage-point increase.
Growth continued to improve to 5.4% in 2011, the highest rate in the post-conflict window.
The net increase between 2009 and 2011 explains a peace dividend of approximately 2.6

percentage points (5.4%-2.8%), validating the favourable conflict-ending effects.

These event study tendencies provide robust visual proof that conflict shocks built distinct
structural shocks in Sri Lanka's productivity pattern, which deviate from trend growth or

confounding factors.
4.4.1 Model 1: Structural Transformation

Model 1 observes whether productivity growth is explained by structural shifts as discussed
above. Contrary to traditional development theory, the changes to agriculture and industry
shares have no association with TFP growth (p = 0.531 and p = 0.826, respectively). Human
capital growth enters with a very significant negative coefficient of -1.20 (p <0.001), implying
that a one percentage point increase in human capital is associated with 1.2 percentage points
lower TFP growth. The negative human capital coefficient is puzzling, especially amidst state-
led and welfare-oriented free education in Sri Lanka, pushing literacy and secondary school
enrolment rates almost to middle-income country levels. Further, trade openness growth
reveals a significant negative coefficient of -0.12 (p < 0.001), implying that a 10 percentage
point increase in trade openness is associated with 1.2 percentage points lower TFP growth.
These counterintuitive findings hold for all four models, requiring a careful interpretation,
which is provided in Section 5. Nevertheless, the model's adjusted R? is 0.267, indicating

modest explanatory power.
4.4.2 Model 2: Financial and Urban Development

Model 2 introduces financial depth change and urbanisation change as explanatory variables.
Financial deepening has a positive but insignificant coefficient (f = 0.094, p = 0.268), while
urbanisation change is statistically insignificant with an implausibly large standard error. The
rate of inflation enters positively and significantly (f = 0.094, p = 0.014), consistent with the

Tobin effect of moderate inflation stimulating investment and productivity-boosting activities
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in developing economies (Tobin, 1965), yet this interpretation should be cautiously interpreted
during the high inflation episodes in Sri Lanka. The negative coefficients on human capital
growth (-1.18, p <0.001) and trade growth (-0.13, p < 0.001) remain robust. Model 2 performs
the best adjusted R? of models not including war variables (0.282).

4.4.3 Model 3: Armed Conflict Transitions

Model 3 directly tests for conflict effects using discrete event dummies. The results are striking.
The Conflict Start variable that picks up the onset of civil war in 1983 has a coefficient of -
2.94 (p <0.001), i.e., the onset of the war was associated with a 2.94 percentage point decline
in TFP growth. Since the average TFP growth for the whole sample was only 0.46% per annum,
this represents a massive negative shock, wiping away approximately 6 years of normal
productivity growth in a single year (-2.94/0.46 = 6.4 years). Symmetrically, the Conflict End
variable in 2010 has a coefficient of +2.83 (p = 0.004), suggesting a peace dividend of nearly
3 percentage points in TFP growth. This recovery was both swift and sizeable, with TFP
growing 3.54% in 2010 and 4.42% in 2011 over the sample mean of 0.46%.

The magnitude and symmetry of these war effects are economically significant. The overall
swing of approximately 6 percentage points between the beginning and conclusion of the
conflict is commensurate with the very largest discrete productivity shocks in Sri Lanka's recent
economic history. However, the end of armed conflict does not necessarily translate into an
immediate restoration of pre-war productivity, as post-conflict factors, such as ethnic distrust,
reconciliation processes, political centralization, and institutional frailties, likely continued to
affect TFP after 2009, representing a conservative estimate of the productivity impact of

conflict. The government debt change is not strongly associated with TFP growth (p = 0.364).
4.4.4 Model 4: Systemwide Interaction

Model 4 combines the most empirically appropriate and theoretically interesting variables for
Models 1-3. Estimation confirms the robustness of key findings. The Conflict End coefficient
increases to 3.12 (p = 0.004), indicating that the peace dividend persists even when they
account for structural and macroeconomic controls. Human capital growth (-1.16, p < 0.001)
and trade growth (-0.13, p < 0.001) remain strongly significant negatives. Inflation remains
positively connected with (B = 0.096, p = 0.013). Agriculture and financial depth fluctuation

remain insignificant.
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Model 4 has the best adjusted R? at 0.281 and the best Durbin-Watson value (2.528), which
shows well-specified residuals. The model explains some 35% of the year-to-year difference
in growth in TFP, which is fine for a yearly macroeconomic data set with a single dependent

variable.

TFP Growth Rate (%)

-5

= Actual TFP Growth
= = Predicted (Model 4)
War Period

1960 1970 1980 1990 2000 2010 2020
Year

Figure 5. Actual vs Predicted TFP Growth (Systemwide Interaction Model)

Figure 5 illustrates actual TFP growth versus fitted values from the systemwide interaction
model, which is Model 4. Fitted values trace the general productivity growth pattern,
particularly the destruction of the early 1980s conflict intensification as well as the recovery
trajectory from 2009 onwards. Nevertheless, the model smooths out enormous year-to-year
volatility in real TFP growth, reflecting the inherent unreliability of year-by-year productivity
changes, perhaps due to weather-related shocks, commodity price volatilities, and other
transient factors. The shaded area is the period of civil war (1983-2009), during which actual
productivity exhibited persistent weakness compared with the pre-conflict trend. This visual
examination guarantees that the model captures systematic, persistent determinants of TFP
growth and identifies substantial short-run noise independently characteristic of yearly growth

rates.

Figure 6 shows coefficient estimates with 95% confidence intervals of the full specification
(Model 4). Peace in 2010 had the greatest positive impact on TFP growth, having a coefficient
of approximately 3 percentage points (p<0.01), confirming the substantial peace dividend.

Human capital growth and expansion of trade, respectively, have statistically significant
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negative correlations with productivity growth, with a coefficient of -1.16 and -0.13,
respectively (both p<0.01). These counterintuitive findings are robust, as indicated by the
exclusion of zero from confidence intervals. Financial depth and agricultural share changes
have positive but statistically insignificant impacts, whereas inflation is marginally positively

correlated with TFP growth.
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Figure 6. Coeftficient Estimates with 95% Confidence Intervals

(Systemwide Interaction Model)
4.5 Magnitude and Economic Significance

Placing the results into an economic context facilitates the estimation of implied effects over
multi-year horizons. The -2.94% conflict initiation shock in a 27-year conflict from 1983-2009
implies a total loss in TFP of approximately 55.3% versus a counterfactual peace with median
growth. Even allowing for partial rebound during the years of the ceasefire agreement, signed

in 2002 and annulled in 2008, the aggregate productivity cost of the war was catastrophic.

The +3.12% peace dividend in 2010-2011 put TFP back on trend to the pre-war trajectory,
though by 2024 the TFP index (1.013) still fell short of where it would have been if sustained
growth rates of the 1960s-1970s had been sustained (projected 1.4-1.6). That suggests
persistent effects of scarring: lost capital, human capital lost due to deaths and emigration, and

demolished institutions, including law and order, that cannot be restored overnight.
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The negative human capital coefficient indicates that the human capital index over 1961-2024,
rather than spurring TFP growth by the 20-30% required by standard models, was associated
with nearly 1.35 times lower cumulative productivity growth. This paradox must be explained

in addition to measurement error.
4.6 Robustness Checks

A series of robustness tests was carried out as shown in Appendix B. All models were re-
estimated with OLS standard errors in place of HAC-robust errors; the signs and levels of
significance of the coefficients are largely unchanged, though some p-values are slightly
higher. Secondly, a linear time trend was included in all models to account for any remaining
common trends; this has no qualitative effect on the results. Models were estimated for sub-
samples: pre-liberalization (1961-1976), conflict period (1983-2009), and post-conflict (2010-
2024). Sample sizes are small (16, 27, and 15 observations, respectively), so there is low
statistical power, but point estimates for human capital and trade are negative across all sub-
periods, suggesting the paradox is not specific to certain regimes. Further, a robustness check

is given to illustrate the consistency of coefficient estimates in Appendix C.
4.7 Diagnostic Tests

Models were evaluated using standard diagnostics. Serial correlation of first order is checked
using the Durbin-Watson statistic; near 2.0 suggests no autocorrelation. Higher-order serial
correlation at lags 1-10 is investigated using Ljung-Box Q-tests (Ljung and Box, 1978).
Adjusted R-squared to test explanatory power, penalising additional variables are also

provided, and residual plots are run to investigate patterns that suggest misspecification.

First-difference specification improves diagnostics substantially relative to levels regressions.
Durbin-Watson statistics range between 2.33 and 2.53 in the equations, indicating very weak
serial correlation (compared with 0.24-0.27 in levels). This improvement, combined with
stationary variables and economically significant coefficients, makes it worthwhile to use first

differences.

As a special note, a clarification is placed as to why the adjusted R? of 0.267 to 0.282 is
appropriate for first-difference growth regressions and consistent with the existing empirical
literature, given possible concerns regarding the predictive power of the models. An R? 0f0.314

to 0.35 is typical in growth specifications using first differences (Barro, 1991; Wacziarg and
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Welch, 2008), as growth rates are volatile by definition and capture short-term shocks along

with systematic relationships.

The estimations at the level would yield greater R? values (0.70-0.90) but deliver spurious
results due to non-stationarity. The levels analysis initially yielded R? of 0.82-0.83, but with
negative Durbin-Watson statistics (0.24-0.27), which implies invalid inference. The modest R?
in the first-differences model is an indication of sound econometric methodology that ensures

valid statistical inference.

Importantly, R? measures explained variance and not economic significance. The coefficients
of interest are highly statistically significant (p-values < 0.01) and economically significant (3
percentage point growth shocks to war transitions). Diagnostic statistics confirm model
validity, where no serial correlation exists. The 28% explained variation is systematic, policy-
relevant relationships, while the rest of the 72% is random shocks in the form of drought, world

recessions, and other factors that are not captured in the model specifications.
5. The Paradox Explained

The following analysis explains the mechanism that underlines the negative impact of human

capital and trade on Sri Lanka’s growth drive.
5.1 The Human Capital -Productivity Disconnect

Sri Lanka's adverse human capital coefficient (-1.16 to -1.20 across four models) contrasts with
the robust positive correlation found in most growth studies (Barro, 1991; Mankiw et al., 1992).
The finding is consistent with the country’s documented "education paradox" of high literacy
and school enrolment but poor innovation, entrepreneurship, and industrial dynamism

(Dunham and Jayasuriya, 2000).
5.1.1 Brain Drain

Sri Lanka has also experienced a massive emigration of skilled workers since the 1970s,
accelerating during the armed conflict period. Further, Gunawardena and Nawaratne (2017)
argue that though Sri Lanka capitalises in the education and development of its academics, a
sizable number of those academics leave the country, pursuing better overseas prospects
(Balachandran, 2022), while avoiding local institutional encounters, causing a substantial loss
of human capital in higher education. This "brain drain" constitutes selling human capital

before it is productive at the local level.
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It is well known that emigration was highest during moments of intense conflict during the late
1980s and between 2006 and 2009. As a result, increases in observed human capital via
domestic education levels coincided with decreases in productive human capital, with the
fraction that remains to work in the economy. The negative sign in the regressions captures this
leakage, implying that more education created more emigrants than more productive domestic

workers.
5.1.2 Public Sector Absorption

In Sri Lanka, for non-emigrant employees, the state sector has become the employer of last
resort. Governments used government employment as political patronage and recruited

educated youth into low-productivity bureaucratic positions (Kelegama, 1997).

Meanwhile, with the conflict-related risks and policy uncertainty, the private sector neither had
the capacity nor the willingness to effectively utilise the expansion of education produced
graduates, hence feeding them into the government service where productivity contributions
would be low. The relationship between increases in human capital and increases in TFP would
hence be negative if marginally educated workers consistently shifted into low-productivity
public sector jobs compared to high-productivity private sector jobs. Further, Dissanayaka &
Fernando (2016) show that workforce productivity in the public sector is mostly induced by
personal characteristics, job characteristics, supervision, communication, training, and work
environment, which together explain 80.5% of the variance in productivity. The findings
highlight the dire role of employee-related and institutional factors to enhance public sector

performance and inform policy measures to productivity improvement.
5.1.3 Skill-Job Mismatch

It is well known that Sri Lanka's British colonial education system, inherited from the past,
which was consolidated in the 1960s-1970s through socialist expansion, favoured general
education and liberal arts over technical and vocational skills. This resulted in systematic skill-
job imbalances: the economy produced arts, humanities, and general sciences graduates, while
private sector demand was for engineering, IT, and business competencies. Dundar et al. (2017)
show that Sri Lanka generates graduates excessively in arts and humanities, and relatively few
graduate in engineering and IT, creating a structural misalignment with labour market demand.
Employment rates shortly after graduation vary sharply by field, with arts and management
graduates facing persistent unemployment or underemployment, while engineering and IT

graduates find jobs more easily and relevant to their studies. This emphasizes a disconnect
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between higher education outputs and private-sector needs, contributing to both graduate
unemployment and sectoral skill shortages. While universal primary completion exists, basic
competence in Sri Lankan students is not present. Aturupane et al. (2011) illustrate that school
quality and home environment equally strongly influence outcomes in learning, with
implications for the need for wide-ranging policy interventions moving beyond mere access to

schools.
5.2 The Paradox of Trade

The negative sign on trade expansion (-0.12 to -0.13) remains contrary to extensive evidence
on openness-productivity correlation (Frankel and Romer, 1999; Wacziarg and Welch, 2008).
This finding is, however, consistent with new evidence emphasizing that productivity effects
of trade heavily depend on export composition and trajectories of upgrading (Hausmann et al.,

2007; Rodrik, 2018).
5.2.1 Commodity Dependence

The export basket of Sri Lanka was dominated by agricultural products, Tea and rubber—
colonial legacy commodities—accounted for a substantial share of merchandise exports up to
the late 1990s, dropping to 12.8% in mid-2025 (Economynext, 2025), but still a large share for
products with fewer productivity spillovers. Garment exports, promoted under export
processing zones after 1977 liberalisation, had risen to 50% of merchandise exports by 2000
but represented low-skill assembly operations with minimal technology transfer or scope for
upgrading. This has been in a constant discussion (Kelegama and Foley, 1999), validating the
fact with recent studies to affirm that although growth and diversification of exports—
especially to manufacturing—have raised Sri Lanka's GDP growth since liberalization, weak
spillovers and continuance of reliance on low-technology exports have contained the broader

productivity gains (Dunusinghe, 2009).

Hausmann et al.'s (2007) analysis of economic complexity, developing economies are ranked
in the lower third of the world in the form of export sophistication, i.e., these countries basically
export products typical of economies with 30-40% less per capita income than their own. This
has implications for TFP because the productivity benefits of trade accrue primarily through
technology embodied in imports (capital goods, intermediates) and learning-by-exporting in
sophisticated products (Keller, 2004). Likewise, Sri Lanka's garment and commodity exports

brought in foreign exchange but with minimal technological externalities.
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5.2.2 Import Competition Without Infant Industry Protection

Post-1977 trade liberalisation exposed home-based production to import competition before
industries had the competitive ability. Athukorala and Rajapatirana (2000) document that
effective protection rates fell after liberalisation, removing inefficiencies in sheltered

industries, also reducing developing industries before they matured.

The result was over-industrialization: manufacturing percentage of GDP peaked at 22% in
1977, then declined to 15% in 2000, while Sri Lanka was still far from high-income status.
This contrasts with East Asian success stories (South Korea, Taiwan, China), where protective
industrial policies promoted manufacturing during upgrade stages when it counted (Chang,

2002; Rodrik, 2018).

The empirical studies show that when trade expansion is through importing consumption
commodities for exporting more basic manufactures, rather than importing technology to
export higher-level manufactures, the connection with productivity expansion is likely to be
unfavourable. Import competition could destroy home productive capacity before export

expansion builds up new capabilities.
5.2.3 Preference-Dependent Trade Integration

The negative trade-productivity relationship is further underlined by the nature of Sri Lanka's
trade integration. Export growth was importantly enabled via preferential market access rather
than competitive advantage. Preference-dependent trade expansion does not need—and may
actually impede—productivity-enhancing investments into innovation and quality upgrading
since market access depends on maintaining preference eligibility rather than efficiently
competing. This institutional context transformed trade openness from a potentially
productivity-driving element into a mechanism reinforcing low-value export specialization.
This result is also in line with work on preference-dependent trade regimes, which indicates
that tariff preferences can undermine incentives for productivity upgrading (Cirera and
Ornelas, 2016). As firms' profitability depends on preferential margins rather than efficiency
gains, trade liberalization may fall short in unleashing productivity spillovers related to

international competition.
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5.2.4 Financial Liberalisation and Capital Flight

Sri Lanka's trade liberalisation also took place simultaneously with financial liberalisation, the
opening of capital accounts, and the relaxation of exchange controls. During the armed conflict

years, this might have allowed for capital flight (Sarvananthan, 2007).

This system linked openness to trade negatively with productivity: greater openness allowed
not just the exchange of goods but also capital flight, draining investable resources from the
domestic economy. Foreign exchange earned on exports was sent abroad as capital flight rather

than used to invest in productivity-enhancing imports of machinery and technology.
5.3 The Primacy of Conflict: Armed Conflict as the Binding Constraint

While both the human capital and trade paradoxes identify structural and institutional
misalignments, the armed conflict is the dominant explanatory variable for Sri Lanka's stagnant
productivity. The conflict coefficients (-2.94 for onset, +2.83 to +3.12 for end) are 2-3 orders

of magnitude larger in size than any other variable, and are many times more tightly estimated.
5.3.1 Physical Capital and Human Lives Destruction

The conflict destroyed an estimated Rs. 93.6 billion of capital assets in current prices, and a
total cost of Rs. 1,429 billion, twice the GDP-2009 of the country (Arunatilake et al., 2001).
The capital assets included infrastructure, such as roads, bridges, power stations, etc., industrial
capital, and agricultural assets, including irrigation systems. The destruction appeared worst
during the Black July Riot and the final war phase, which matches the timing of the most

extreme TFP growth downturns.

Human costs were appalling in terms of deaths, countless displacements, and young workers
diverted into soldiering instead of productive activity, leading to an enormous opportunity cost

foregone in terms of productivity.
5.3.2 Indirect Effects: Uncertainty, Investment Collapse, and Institutional Erosion

A climate of overall uncertainty that paralysed private investment was induced by the war,
aside from direct damage. Arunatilake et al. (2001) decompose the economic cost of war into
direct (destruction, military spending) and indirect (forgone growth via underinvestment, loss
of tourist income, etc.) costs and estimate that indirect costs were nearly twice the direct costs.
This suggests the -2.94% TFP growth shock for war onset captures not just direct destruction

but also expectations of a protracted conflict, discouraging investment and innovation.

32



[Limited Sharing]

The armed conflict also eroded institutions that were essential for productivity enhancement.
Military emergency legislation suspended normal commercial law in conflict areas, property
rights couldn't be enforced, and corruption took hold as military procurement was outside
control (Transparency International, 2005). These institutional degradations had persistent

impacts even after peace and entailed permanent productivity drags.
5.3.3 The Peace Dividend: Post-2009 Recovery

The termination of the armed conflict in May 2009 caused a productivity boom with a delay.
TFP grew 4.37% in 2010 and 5.41% in 2011, the fastest consecutive two-year growth in the
sample. The estimated peace dividend of +3.12% (Model 4) picks up this discrete shock,

separate from normal growth processes.

The opening up of conflict-affected areas (Northeast Sri Lanka), reintegrating displaced
individuals into productive jobs, and the restart of paused investment projects. Critically, the
peace dividend was immediate but not durable. Growth in TFP decelerated to 2-3% in 2013-
2014, before turning negative in the economic crisis of 2022. This suggests that while the
cessation of armed conflict eroded a binding constraint, deeper structural problems like human

capital and trade paradoxes are not resolved to boost productivity growth.
5.4 Context-Specific Constraints

Paradoxical results reflect a fundamental reality: traditional growth factors (education, trade)
have only positive productivity effects if complementary conditions apply. For Sri Lanka, three

context-specific constraints trumped these factors:

1. Armed conflict destroyed the institutional and physical structure favourable for

productivity growth, rendering investment in trade and education futile.

2. Public sector absorption and brain drain converted educational development into low-

productivity employment and emigration rather than entrepreneurship and innovation.

3. Early liberalization and export structure led to trade growth, generating foreign
exchange from the export of commodities but not technology import or the

development of advanced productive capabilities.

These were reinforcing constraints. Conflict accelerated brain drain (providing "push" factors)
and destroyed private sector opportunities that could have profitably absorbed educated labour.

War-time trade liberalization opened domestic firms to import competition while institutional
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uncertainty prohibited the long-term investment required to compete. The result was a low-

level equilibrium trap: more education and openness, but declining productivity.

The post-2010 experience vindicates this interpretation. In the absence of conflict, human
capital and trade could be growth-positive—but only if institution reforms are aimed at public
sector absorption, skill mismatch, and export upgrading needs. Slowing TFP growth from 2011
on and the crisis of 2022 suggest these deeper reforms were left incomplete, maintaining

structural constraints even after the end of the war.
6. Conclusion

This paper documents a fundamental paradox: human capital formation and trade openness—
textbook growth drivers—have negative correlations with TFP growth in Sri Lanka. The armed
conflict is the encompassing variable that eroded TFP growth, with the effect magnitude larger
than any other variable. It documents that development policy applies hardly during the course
of the conflict. The post-2009 but short-lived peace dividend shows that the end of conflict

removes the binding constraint but need not resolve structural problems.
6.1 Research Constraints and Future Directions

Certain limitations of this study point to directions for extended research. First, aggregated data
at the national level obscures regional variation across conflict-affected provinces and the rest
of the nation. Disaggregated analysis would better account for the immediate effects of conflict.
Second, data constraints prevent measuring the quality-adjusted human stock abandoned due
to brain drain. Labour force surveys of educational attainment, sectoral employment rates, and
wage premia would enable precise quantification. Third, the trade variables merely capture
volume, not composition or sophistication. More detailed product-level export data and
economic complexity indices would provide more insightful estimates. Fourth, although
discrete conflict timing is leveraged, completely eliminating omitted variable bias is not

feasible.

Future work can investigate institutional quality as a mediating variable, deconstruct
productivity into within-sector development versus between-sector reallocation, and conduct
micro-level mechanism validation with individual panel data. Cross-country comparative
analysis of post-conflict cases (Rwanda, Mozambique compared with Afghanistan, Somalia)

can help identify what makes successful post-conflict window exploitation possible.
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6.2 Policy Implications

Lessons from Sri Lanka offer salient policy prescriptions for conflict-torn countries around the
world. The priority for post-conflict economies is to seize the 3-5 year post-conflict window.
Governments need to frontload structural reforms while political legitimacy and economic
momentum are stable, without losing the dividends of peace. Firm institutional sequencing is
essential: security and stability must be established, while effectively enhancing job absorption

capacity and extending education and trade liberalisation.

The government must tackle the deeper constraints that this study reveals: significantly
boosting vocational and science-technology-mathematics education; accelerating export
sophistication from garments and commodities to medium-technology manufactures and
knowledge industries through selective industrial policy and technology transfer instruments;
targeting public sector reform to release graduates trapped in low-productivity government jobs
into dynamic private employment through managed transitions and retraining programmes; and
reinforcing institutional frameworks that reward innovation, entrepreneurship, and productive
investment over rent-seeking and emigration. Trade policy also requires rebalancing towards
upgrading, not just openness, by imposing technology transfer requirements on FDI approvals,
establishing limited infant industry protection with conditions of export performance, and

maintaining capital controls to deter flight until institutional quality improves

For conflict-affected economies, achieving peace removes the most binding constraint, but by
no means solves underlying problems—achieving productivity requires learning the
appropriate post-conflict policy sequence and complementarity. Economies develop not by
applying blanket reform packages but by rightly diagnosing binding constraints, sequencing
the reforms to address the constraints first, and pursuing complementary policies that facilitate
rather than cut across each other. Conventional growth drivers may bring about beneficial
outcomes only if those occur under facilitating conditions. Sri Lanka ended the conflict in 2009
but squandered the peace dividend due to gradualism and inconsistency in policy. Policymakers

must understand that sequencing matters as much as reforms themselves.
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Appendix A

Description of Variables and Data Sources

Variable Description Source Additional Explanation
. . . Higher agricultural shares are typically
. Agriculture’s Share of CBSL Annual Economic Review . . o
AgriShare; associated with lower productivity due to

GDP (%)

Dummy for Conflict

Conflict End;  Termination (1 in 2010,

0 otherwise)

Dummy for Conflict
Conflict Period; Period (1

2009, 0 otherwise)

for 1983—

Dummy for Conflict
Conflict Start; Onset (1 in 1983, 0
otherwise)

Government Debt as %

Debtt

of GDP

Financial Depth

) (Domestic  Credit to

Finance;

Private Sector as % of

GDP)
HC, Human Capital Index

Industry’s Share of GDP
IndShare;

(%)

Annual Inflation Rate
Inflation;

(%)

Total Factor
TFP: .

Productivity Index

Trade Openness
Trade; (Exports + Imports as %

of GDP)

(2024)

Central Bank of Sri Lanka Annual

Economic Review 2024

World Development Indicators

Penn World Table (PWT) 10.0

CBSL Annual Economic Review
(2024)

World Development Indicators (WDI)

The author constructed

Central Bank of Sri Lanka Annual

Economic Review 2024

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 oowd out private
investment and reduce productivity-

enhancing expenditure.

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 infernational

markets and potential for productivity-

enhancing technology transfers.
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Appendix B

Table B1. OLS vs HAC Standard Errors

Model 1: Structural Transformation

Variable HAC Coef (p) HAC Significance ~ OLS Coef (p) OLS Significance

Agri_change 0.1635(0.5310)  Not significant 0.1635 (0.5108)  Not significant
Industry change -0.0572 (0.8256)  Not significant -0.0572 (0.8707)  Not significant
HC_growth -1.2006 (0.0000) **x -1.2006 (0.0004) ok

Trade growth -0.1178 (0.0002) % _0.1178 (0.0002) o

Model 2: Financial & Urban Development

Variable HAC Coef (p) HAC Significance =~ OLS Coef (p) OLS Significance

FinDepth_change 0.0936 (0.2681)  Not significant 0.0936 (0.4445) Not significant

Urban _change  35.5518 (0.6750)  Not significant 35.5518 (0.6092)  Not significant

HC growth -1.1826 (0.0000) **% _1.1826 (0.0004) HoAk
Trade growth -0.1276 (0.0000) **% .0.1276 (0.0001) HoAk
Inflation_rate 0.0941 (0.0139) ** 0.0941 (0.1304)  Not significant

Model 3: Conflict Transition

Variable HAC Coef (p) HAC Significance ~ OLS Coef (p) OLS Significance
HC growth -1.1990 (0.0000) *** _1.1990 (0.0005) HEE
Trade growth -0.1146 (0.0001) *** -0.1146 (0.0002) HEE
Conflict_Start -2.9422 (0.0000) **% _2.9422 (0.3771)  Not significant
Conflict End 2.8274 (0.0039) ** 2.8274 (0.4250)  Not significant

Debt change 0.0473 (0.3642)  Not significant 0.0473 (0.5007)  Not significant
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Model 4: Systemwide Interaction

Variable HAC Coef (p) HAC Significance OLS Coef (p)

OLS Significance

Agri_change 0.1854 (0.5210)  Not significant 0.1854 (0.4567)

FinDepth_change 0.0999 (0.2510)  Not significant 0.0999 (0.4160)

HC_growth -1.1606 (0.0000) %% _1 1606 (0.0005)
Trade_growth  -0.1280 (0.0000) %% (),1280 (0.0001)
Conflict End  3.1192 (0.0043) *% 31192 (0.3647)
Inflation_rate  0.0958 (0.0133) % .0958 (0.1255)

Not significant

Not significant

sksksk

kkk

Not significant

Not significant

Notes: HAC = Heteroskedasticity and Autocorrelation Consistent estimates; OLS = Ordinary Least Squares.

Significance levels: ***p < 0.01, **p < 0.05, not significant p > 0.05. Across all models, HC growth and

trade_growth are consistently significant and negatively associated with the dependent variable. Other variables,

including structural changes, financial depth, urbanization, and conflict timing, show mixed or no significance,

with some sensitivity to the estimator used.

Table B2. Models Including Linear Time Trend

Variable Model 1: Structural Transformation Model 3: Conflict Transition

Baseline: 0.1635 (0.5310)

Agri_change
Trend: 0.1496 (0.5552)

Baseline: -0.0572 (0.8256)

Industry change
Trend: 0.0272 (0.9251)

Baseline: -1.2006 (0.0000)

HC growth
Trend: -1.0920 (0.0000)

Baseline: -0.1178 (0.0002)

Trade growth
Trend: -0.1131 (0.0001)

Conflict_Start -

Conflicted -

Time_trend 0.0257 (0.1780)

Baseline: -1.1990 (0.0000)
Trend: -1.1015 (0.0000)

Baseline: -0.1146 (0.0001)
Trend: -0.1107 (0.0001)

Baseline: -2.9422 (0.0000)
Trend: -2.7133 (0.0000)

Baseline: 2.8274 (0.0039)
Trend: 2.5522 (0.0129)

0.0244 (0.1616)

Note: Including a linear time trend does not qualitatively change results.
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Table B3. Sub-Sample Analysis

Pre-liberalization (1961- Conflict Period (1983- Post-conflict (2010- Full Sample (1961-

Variable

1976) 2009) 2024) 2024)
HC growth -0.9955 (0.3482) -0.5813 (0.3782) -1.0766 (0.0026) -1.2006 (0.0000)
Trade growth -0.1024 (0.4944) -0.0403 (0.4970) 0.0192 (0.7204) -0.1178 (0.0002)

Note: Negative coefficients largely persist across sub-periods; small sample sizes reduce statistical power.

Appendix C
Robustness Check Heatmap:
HC growth and Trade growth
= - - 0.50
Baseline Model (HAC) - -1.2006%** -0.1178#%#*
-0.25
OLS standard Errors - -1.2006*** 0.1178%**
- 0.00
Linear Time Trend (Model 1) - -1.0920%*% -0.1131##=# 0.25
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&
4]
o
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. . —-0.75
Sub-sample: Pre-liberalization - -0.1024
-1.00
Sub-sample: Conflict Period - -0.5813 -0.0403
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