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ABSTRACT

Persisting poverty remains a defining development challenge in many agriculturally based regions, particularly
in island economies where opportunities for structural transformation are spatially and institutionally constrained.
Conventional structural transformation theory emphasizes poverty reduction through labor reallocation from agri-
culture to manufacturing. However, this pathway may operate weakly in regions with limited industrial absorption
and fragmented markets. This study examines the relationship between sector labor productivity, economic struc-
ture, and poverty persistence in East Nusa Tenggara (NTT), Indonesia, an archipelagic province with a strong de-
pendence on low-productivity agriculture. Using district-level panel data from 21 regencies over the period 2012-
2024, the analysis applies fixed-effects models to assess how productivity growth across agriculture, manufacturing,
and services is associated with poverty dynamics, while accounting for differences between mainland and island dis-
tricts. The results indicate that higher agricultural labor productivity is consistently associated with reductions in
poverty, whereas productivity growth in manufacturing and aggregate labor reallocation exhibit weak or insignif-
icant relationships. Productivity gains in the service sector show a modest poverty-reducing association, reflecting
labor movements directly from agriculture into low-productivity informal services rather than into manufacturing. In-
teraction results further suggest that allocative efficiency contributes to poverty reduction primarily in mainland dis-
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tricts, highlighting the conditioning role of spatial constraints. These findings suggest that in agriculturally dominated

archipelagic regions, poverty reduction is more closely linked to productivity improvement within agriculture than

to intersectoral labor reallocation. Strengthening agricultural productivity, farmer institutions, and agro-processing

linkages therefore remains central to inclusive development strategies in island economies.

Keywords: Persistent Poverty; Agricultural Labor Productivity; Structural Transformation; Archipelagic Regions;

Indonesia

1. Introduction

Poverty remains a persistent development chal-
lenge in many developing regions, particularly in ar-
eas where economic structures are dominated by low-
productivity agricultureM. In Indonesia, this challenge
is most pronounced in Eastern provinces, especially
East Nusa Tenggara (NTT). Despite a gradual decline in
poverty over the past two decades, the pace of reduc-
tion in NTT has remained significantly slower than the
national average!?. In 2024, the poverty rate in NTT
reached 18.60%, more than double the national rate of
8.47%, placing the province among the poorest regions
in the country!?l. This persistence suggests that poverty
in NTT is not merely cyclical but structurally embedded
within the region’s economic configuration 3,

The economic structure of NTT is characterized
by a heavy reliance on small-scale, subsistence-oriented
agriculture, low labor productivity, and a very limited
industrial base [*%]. Agriculture accounts for more than
one quarter of the region’s gross domestic product and
absorbs over half of total employment, while manufac-
turing contributes only marginally to output and job cre-
ation[?!, Although some labor has shifted away from agri-
culture over time, this movement has largely bypassed
manufacturing and has instead been directed toward in-
formal service activities with limited productivity gains.
As aresult, changes in sectoral employment composition
have not translated into sustained income growth for

(671, These structural features raise a

poor households
critical question: why has poverty remained persistently
high in NTT despite observable changes in the sectoral
distribution of labor?

Classical and contemporary theories of structural
transformation, including the Lewis dual-sector frame-

work, posit that poverty reduction occurs through the

reallocation of surplus labor from low-productivity agri-
culture into higher-productivity industrial and modern

891 Through this mechanism, aggre-

service sectors
gate productivity rises, capital accumulation accelerates,
and income growth becomes more inclusive (%], How-
ever, growing empirical evidence suggests that this pro-
cess operates unevenly across space. Regions with ex-
panding labor-intensive manufacturing, strong urban-
ization, and integrated labor markets tend to experi-
ence faster poverty reduction, while agriculturally de-
pendent regions with weak industrial capacity often re-
main trapped in low productivity equilibrial>!2l, In
such contexts, labor reallocation alone appears insuffi-
cient to generate broad-based poverty reduction.
Recent studies on Indonesia and other developing
economies highlight these limitations more explicitly. In
Eastern Indonesia, labor movements out of agriculture
have frequently failed to reduce poverty due to limited in-
dustrial absorption, low employment elasticity, and con-

1113141 More broadly, the litera-

straints on human capita
ture on premature deindustrialization documents a pat-
tern in which labor shifts directly from agriculture to in-
formal services rather than into manufacturing, result-
ing in structural change without substantial productiv-
ity growth. Despite these insights, most existing studies
implicitly assume relatively integrated markets and treat
geographic space as a secondary consideration.

This leaves an important gap in the literature. Struc-
tural transformation in archipelagic regions character-
ized by spatial fragmentation, high transport costs, lim-
ited connectivity, and thin non-agricultural labor mar-
kets may follow fundamentally different dynamics[1>16l,
In such settings, the standard pathway of poverty reduc-
tion through intersectoral labor reallocation is likely to
be structurally constrained. Consequently, improvement

in productivity within agriculture, where the majority of
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poor households remain employed, may play a more de-
cisive role in shaping poverty outcomes than labor shifts
across sectors. Whether this productivity-led pathway
represents a transitional phenomenon or a structurally
conditioned development pattern in island economies re-
mains an open empirical question.

This study addresses that question by examining
the relationship between sectoral labor productivity,
structural transformation, and poverty persistence in
East Nusa Tenggara. Rather than focusing exclusively
on changes in sectoral employment shares, the analy-
sis emphasizes labor productivity as the key mechanism
linking economic structure to poverty outcomes °. Spa-
tial characteristics are explicitly incorporated by distin-
guishing between mainland and island districts, allow-
ing the analysis to assess how geographic constraints
condition the effectiveness of productivity growth and
labor allocation.

The analytical framework of the study is built
around three interrelated mechanisms. First, low agri-
cultural labor productivity constrains income growth for
the majority of poor households who remain dependent
on agriculture (111, Second, weak industrial development
limits the capacity of nonagricultural sectors to absorb
surplus labor into higher productivity employment, lead-
ing instead to expansion in low-productivity informal
services®l. Third, spatial fragmentation in archipelagic
regions raises transaction costs and weakens allocative
efficiency, reducing the poverty-reducing potential of

[16]. Under these condi-

intersectoral labor reallocation
tions, productivity growth within agriculture is expected
to dominate labor shifts as the primary pathway for
poverty reduction.

Based on this framework, the study advances three
expectations. First, agricultural labor productivity is ex-
pected to exhibit a stronger association with poverty re-
duction than productivity growth in manufacturing 7],
Second, aggregate labor reallocation across sectors is ex-
pected to exhibit weak or insignificant effects on poverty
in the absence of arobust industrial base [*?], Third, the ef-
fectiveness of allocative efficiency is expected to vary sys-
tematically across space, with stronger poverty-reducing
effects in mainland districts than in island districts 1>

Using district-level panel data from 21 regencies

over the period 2012-2024, the study estimates fixed
effects regression models to examine the associations
between sectoral productivity, allocative efficiency, and
poverty dynamics. While the empirical strategy does
not permit strong causal inference, it allows the identi-
fication of dominant structural relationships that char-
acterize poverty persistence in agriculturally based
archipelagic economies (18,

This paper contributes to the literature in three
ways. First, it extends structural transformation theory
by explicitly incorporating spatial fragmentation into the
analysis of poverty dynamics. Second, it provides em-
pirical evidence that productivity growth within agricul-
ture is more closely associated with poverty reduction
than intersectoral labor reallocation in island-based re-
gions. Third, it reframes productivity—let poverty re-
duction not be a deviation from structural transforma-
tion theory, but a context-specific pathway shaped by ge-

ographic and institutional constraints.

2. Conceptual Framework and An-
alytical Mechanism

This study is situated within the structural transfor-
mation literature, which traditionally frames poverty re-
duction as a process driven by labor reallocation from
low-productivity agriculture to higher-productivity in-
dustrial and service sectors. Within this perspective, im-
provements in aggregate income and living standards
arise primarily from intersectoral shifts that raise aver-
age labor productivity at the economy-wide level. How-
ever, this canonical mechanism rests on several implicit
assumptions, including the presence of integrated mar-
kets, expanding non-agricultural sectors, and relatively
frictionless labor mobility.

In archipelagic regions such as East Nusa Tenggara,
these assumptions are only weakly satisfied. Geographic
fragmentation across multiple islands increases trans-
portation and transaction costs, limits market access,
and reduces the effective integration of regional labor
markets. At the same time, the non-agricultural sec-
tor remains small and weakly absorptive, constraining
the scope for large-scale labor movements out of agri-
culture. Under these conditions, structural transforma-
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tion through employment reallocation is likely to pro-
ceed slowly, unevenly, or in some cases stall altogether.

The structural constraints imply that agricultural
productivity plays a more central role in shaping poverty
outcomes than is typically emphasized in the standard
transformation framework. When agriculture continues
to employ the majority of poor households and labor mo-
bility is limited, improvements in agricultural labor pro-
ductivity can directly affect household incomes, food se-
curity, and vulnerability. In such contexts, productivity
gains within agriculture may reduce

The conceptual framework adopted in this study
therefore distinguishes between two interconnected but
analytically distinct channels linking economic structure
and poverty. The first is a reallocation channel, through
which poverty reduction is associated with shifts of labor
from agriculture into nonagricultural sectors. The second
is a productivity channel, through which poverty outcomes
are linked to improvements in labor productivity within
agriculture itself. While both channels are theoretically rel-
evant, the productivity channel is expected to dominate in
archipelagic and agriculturally based regions where reallo-
cation opportunities are structurally constrained.

Importantly, the framework does not assume a uni-
directional or strictly causal relationship between pro-
ductivity, labor allocation, and poverty. Productivity im-
provement may reflect public investment, institutional
quality, or local policy interventions that are themselves

correlated with poverty outcomes. Conversely, reduc-

tions in poverty can enhance productivity through bet-
ter nutrition, health, and investment capacity. These
potential feedback mechanisms caution against strong
causal interpretation and motivate an empirical strategy
focused on identifying conditional associations consis-
tent with the proposed mechanisms.

Spatial heterogeneity further conditions the op-
eration of both channels. Mainland districts, which
tend to have better connectivity, infrastructure, and in-
stitutional capacity, may experience stronger poverty-
reducing effects from allocative efficiency and labor re-
allocation than island districts. In contrast, in more re-
mote island districts, high transport costs and thin la-
bor markets are likely to weaken the effectiveness of
reallocation, reinforcing the importance of productivity
growth within agriculture. To capture this heterogene-
ity, the empirical analysis explicitly incorporates a spa-
tial dimension by distinguishing between mainland and
island districts and by interacting allocative efficiency
with a mainland dummy variable.

Figure 1 summarizes the analytical mechanism
guiding the empirical specification. Spatial constraints
and limited nonagricultural absorption weaken the re-
allocation channel, while agricultural productivity re-
mains directly linked to household income and poverty
outcomes. This framework provides the basis for the in-
clusion of sectoral productivity measures, allocative effi-
ciency indicators, and spatial interaction terms in panel

regression models used in the empirical analysis.

Figure 1. Conceptual Framework Linking Agricultural Productivity, Structural Transformation, and Poverty in Archipelagic

Regions.

3. Methodology and Empirical
Strategy

3.1. Empirical Model Specification

This study employs a district-level panel data ap-
proach to examine the association between agricultural

labor productivity, economic structure, and poverty out-
comes in East Nusa Tenggara. The empirical strategy
is designed to assess whether variation in sectoral pro-
ductivity and labor structure is systematically associ-
ated with differences in poverty rates across districts
and over time, while controlling for unobserved district-

specific characteristics. Table 1 showed the list of regen-
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cies utilized in this study.
The empirical analysis proceeds in three stages,

corresponding to the theoretical expectations outlined

in the introduction.

Table 1. The List of Regencies Used in This Study.

Number Name of Regency Type of Land

1 Alor Island

2 Belu Mainland
3 Ende Mainland
4 Flotim Island

5 Kupang Mainland
6 Lembata Island

7 Malaka Mainland
8 Manggarai Mainland
9 Manggarai Barat Island

10 Manggarai Timur Mainland
11 Nagekeo Mainland
12 Ngada Mainland
13 Rote Ndao Island

14 Sabu Raijua Island

15 Sumba Barat Mainland
16 Sumba Barat Daya (SBD) Mainland
17 Sumba Timur Mainland
18 Sumba Tengah Mainland
19 Sikka Mainland
20 Timur Tengah Selatan (TTS) Mainland
21 Timur Tengah Utara (TTU) Mainland

First, a baseline specification assesses whether ag-
gregate economic growth is associated with poverty re-
duction without distinguishing structural channels:

POVP; = Bog+ BIGDRP + e4.

Second, aggregate growth is decomposed into
productivity and labor force components to examine
whether poverty reduction is driven by productivity-led
or employment-expanding mechanisms:

1:)0‘/P11L = 50 +ﬂ1PRODY7t +62LABP“ —+ Eit-

Where POVPy, is the growth of the poor population
of district ¢ in year ¢, LABPy; is the growth of the work-
force of district ¢ in year ¢, PRODYj, is the growth of pro-
ductivity, and ¢, is the residual.

Third, the core structural model evaluates the role
of sectoral productivity, allocative efficiency, and spatial

characteristics:

POVP;, = Bo+ BLAGRIP;, + BoMANFP;,
+B3SERV Pi + ByALLOC 4 + Bs LABP it + €44.

To account for spatial heterogeneity, the model is

extended by incorporating the mainland dummy and its

interaction with allocative efficiency:

POV P;; = By + BLAGRIP;; + BoMANFP;,
4+ B3SERV Py + BLALLOC,; + s LABP;;
+56‘BIGI# + ﬂ? (ALLOO” X BIGI“) .

These specifications directly correspond to the the-
oretical expectations that agricultural productivity ex-
erts a stronger poverty-reducing association than man-
ufacturing productivity, and that the effectiveness of al-
locative efficiency is spatially contingent.

Where POVP;; is the growth of poverty in regency
1 at period t, AGRIPy; is the agricultural productivity
in regency 7 at period t, MANFP;; is the manufactur-
ing productivity in regency ¢ at period ¢, SERVPy is
the service productivity in regency 7 at period ¢, and
ALLOC;; is the effective allocation in regency ¢ at period
t, BIGI;; is the dummy of mainland in regency i at period
t, BIGI;; x ALLOC is the interaction between the
dummy mainland and effective allocation in regency ¢
at period t, 5y until 37 is the coefficient, and ¢j, is the

residual term.
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3.2. Interpretation Scope and Methodologi-
cal Limitations

While the fixed effects panel approach helps mit-
igate bias arising from unobserved, time-invariant het-
erogeneity, it does not fully address potential endo-
geneity between agricultural productivity, policy alloca-
tion, and poverty outcomes. Productivity improvements
may be influenced by public investment, institutional
quality, or social conditions that are themselves corre-
lated with poverty reduction. Conversely, reductions in
poverty may improve productivity through better nutri-
tion, health, and investment capacity.

Moreover, the empirical model is static in nature
and therefore does not explicitly capture dynamic adjust-
ment processes or poverty persistence over time. Asare-
sult, the estimated coefficients should be interpreted as
conditional associations rather than causal effects. The
analysis is intended to provide empirical patterns con-
sistent with the proposed conceptual framework, rather
than to establish definitive causal pathways.

This study acknowledges that more advanced
econometric techniques, such as dynamic panel estima-
tion or instrumental variable approaches, could further
strengthen causal inference. However, given data con-
straints and the exploratory focus on identifying domi-
nant structural associations in an archipelagic context,
the fixed effects approach provides a transparent and ap-
propriate starting point for the analysis.

3.3. Model Variants and Analytical Strategy

To explore the relative importance of different
structural channels, the analysis is conducted using two
related model specifications. The first model focuses on
overall regional economic growth as a summary indica-
tor of macroeconomic performance. The second model
decomposes this growth into more explicit structural
components by incorporating agricultural productivity
and labor structure variables.

This sequential modeling strategy allows for a com-
parison of how poverty outcomes are associated with
aggregate growth versus more disaggregated structural
indicators. Differences in coefficient magnitude and sta-
tistical significance across models are interpreted as in-

dicative of the relative strength of productivity-led and
reallocation-led pathways under the structural condi-
tions of the study region, rather than as evidence of su-

perior model performance.

3.4. Explanatory Power and Model Fit

The explanatory power of the estimated models,
as reflected in relatively low R? values, indicates that
poverty dynamics at the district level are influenced by a
wide range of factors not fully captured in the empirical
specification. These may include institutional quality, in-
formal sector dynamics, social protection coverage, and
localized shocks.

Low R? values are common in empirical poverty
studies using subnational panel data and do not in-
validate the estimated associations. Instead, they un-
derscore the complexity of poverty processes and the
presence of omitted structural and social variables.
Accordingly, the results are interpreted with caution,
and emphasis is placed on the direction and consis-
tency of estimated relationships rather than overall
model fit.

4. Results

4.1. Distribution and Development of
Poverty between Districts in East Nusa
Tenggara Province

Figure 2 illustrates the changes in poverty rates
across regencies in NTT Province between 2012
and 2024. The data reveal that poverty remains a
widespread and persistent issue, with notable dispar-
ities between regencies. In 2012, the poverty rate in
several regencies, such as Alor, Sumba Barat Daya, and
Timor Tengah Selatan, was already above the provincial
average, indicating structural economic constraints at
the local level. By 2024, although some regencies ex-
perienced modest improvements, others continued to
record high poverty levels, suggesting uneven progress
in regional development. Regencies such as Sumba
Barat Daya and Sumba Timur exhibited the highest
poverty rates in 2024, exceeding 30%, while more urban-
ized regencies like Kupang City showed relatively lower
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rates. This pattern underscores the duality of NTT’s eco-
nomic structure, where urban centers benefit more from
the growth of the service and trade sectors, while rural
and agrarian areas remain trapped in low-productivity
activities. The persistence of high poverty rates in sev-
eral regions indicates that the benefits of economic trans-

formation have not been evenly distributed across the

province. Overall, the figure reflects a slow and spatially
unequal process of poverty reduction in NTT over the
twelve-year period. These disparities highlight the im-
portance of localized strategies that strengthen rural
productivity, improve access to markets and infrastruc-
ture, and enhance human capital to accelerate poverty

alleviation at the regency level.
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Figure 2. The Growth of Poverty by Regency, 2012 and 2024.
Source: BPS (2025).
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4.2. Patterns of the Relationship between
Poverty and Labor Productivity across
Economic Sectors

Figure 3 shows the correlation between the
poverty rate (GPOV) and the productivity of the agricul-
tural (GPRODY_AGRI), manufacturing (GPRODY_MANF),
services (GPRODY_SERV), and allocative (ALLOC) sec-
tors. In general, the data distribution pattern shows
that the relationship between poverty and productivity
tends to be negative, especially in the agricultural sec-
tor, where increased productivity in this sector is corre-
lated with a decrease in the poverty rate. The correla-
tion in the manufacturing sector appears weak and irreg-
ular, indicating that increased productivity in the man-
ufacturing industry has not been consistently followed
by a decrease in poverty. In the services sector, the cor-
relation also shows a negative direction, although with
a fairly wide distribution of data, indicating the contri-
bution of the services sector to poverty alleviation still
varies across regions. Meanwhile, the correlation be-
tween allocative (ALLOC) and poverty appears close to
zero, indicating that allocative efficiency between sec-
tors does not show a strong relationship with changes

in the aggregate poverty rate.

4.3. Productivity as a Key Channel in the Re-
lationship between Economic Growth
and Poverty

Table 2 presents the results of a basic regres-
sion that examines the relationship between economic
growth, productivity, and labor force expansion on
poverty dynamics across districts and cities in NTT.
Model I includes only GRDP growth, while Model II in-
cludes both productivity growth and labor force growth
to capture the structural dimensions of poverty dynam-
The results of Model I show that the coefficient
of GRDP growth (0.010) is positive but not statisti-

cally significant, suggesting that short-term economic

ics.

expansion alone does not have a measurable impact on
poverty reduction. This implies that the benefits of ag-
gregate income growth may not be evenly distributed
among poor households. In Model II, when productiv-

ity and labor force growth are added, the coefficient of
PRODY;, is negative and statistically significant at the
5% level (-0.231), indicating that higher productivity
growth is associated with a reduction in the poverty
population. This finding supports the view that pro-
ductivity increases, rather than simply output expan-
sion, play a more direct role in poverty reduction. In
contrast, the coefficient of LABP;; (-0.152) is negative
but not statistically significant, suggesting that labor
force growth alone, without corresponding productiv-
ity increases, is ineffective in alleviating poverty. The
relatively low R-squared values (0.000 in Model [ and
0.034 in Model II) reflect that poverty dynamics are in-
fluenced by additional structural and institutional fac-
tors beyond those included in the baseline specifica-
tion.

4.4. Sectoral Productivity, Allocative Effi-
ciency, and Regional Factors in Poverty
Persistence

Table 3 shows the regression results between eco-
nomic structure and poverty persistence (POV P;;) at
the district level and for a specific period. The de-
pendent variable POV P;; describes poverty growth
in district ¢ at time t. The independent variables in-
clude agricultural productivity (AGRIP;;), manufac-
turing productivity (M AN F'P;;), service productivity
(SERV Py), effective allocation (ALLOC};), labor force
proportion (LABP;;), and a mainland region dummy
variable (BIGI;;). Model Il adds an interaction be-
tween effective allocation and the mainland region
dummy (ALLOC; x BIGI;) to capture differences
in effects across geographic regions. In Model I, agri-
cultural productivity (AGRIP;;) shows a significant
negative effect at the five percent level, indicating
that increased agricultural sector productivity can re-
duce poverty persistence. Service sector productivity
(SERV P;) also has a negative and significant effect
at the ten percent level, indicating that service-based
growth contributes to poverty reduction. In contrast,
manufacturing productivity (M AN F P;;) and the labor
force variable (LABP;;) do not show a significant rela-

tionship with changes in poverty.
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Figure 3. Correlation between Poverty, Productivity, and Allocative Sectors.

Table 2. The Baseline of Regression.

Variable Model I Model I
Constant 0.015*** (0.005) 0.024*** (0.007)
GRDP;: 0.010 (0.068) -

PRODY;; - -0.231**(0.101)
LABP;, - -0.152 (0.126)
R-Squared 0.000 0.034
Observations (N) 273 273
Note: ** and *** are significant at 5% and 1%.
Table 3. The Regression between Economic Structure and Poverty Persistent.
Variable Model I Model II
Constant 0.021***(0.007) 0.021 (0.013)

AGRIP;; -0.103** (0.049) -0.107** (0.048)

MANF P, -0.005 (0.013) -0.005 (0.013)

SERV Py, -0.057* (0.030) -0.057* (0.030)

ALLOC; 0.000 (7.93 x 107%) 0.001** (0.001)

LABP;; -0.073 (0.104) -0.072 (0.104)
BIGI;; - -0.000 (0.013)
ALLOC; x BIGI;; - -0.001** (0.001)
R-Squared 0.045 0.060
Observations (N) 273 273
Note: *** and *** are significant at 10%, 5%, and 1%.
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The effective allocation variable (ALLOC}) it-
self is insignificant, so its direct effect on poverty re-
mains limited without considering the regional con-
text. In Model II, the addition of an interaction variable
(ALLOC;; x BIGI;) provides a more in-depth expla-
nation. The interaction coefficient is negative and sig-
nificant at the five percent level, indicating that effec-
tive allocation policies have a greater impact in main-
land regions with better institutional capacity and infras-
tructure. This suggests that geographic factors influence
the effectiveness of policies in reducing poverty. Over-
all, the model’s explanatory power increases from an R?
of 0.045 in Model I to 0.060 in Model II, indicating a
moderate increase when spatial factors are taken into
account. Overall, these results confirm that agricultural
and service productivity play a significant role in reduc-
ing poverty persistence, while the effectiveness of alloca-
tion policies is highly dependent on the regional context.
These findings emphasize the importance of designing
policies tailored to regional characteristics to strengthen
poverty alleviation outcomes through sectoral strategies
and targeted allocation policies.

4.5. Empirical Results

Tables 2 and 3 present the estimated results from
the fixed-effects panel regressions examining the asso-
ciation between economic structure, agricultural pro-
ductivity, and poverty outcomes at the district level in
East Nusa Tenggara. Across model specifications, agri-
cultural labor productivity exhibits a consistently nega-
tive association with poverty rates, indicating that dis-

tricts with higher productivity levels tend to experience
lower poverty incidence, conditional on other factors in-
cluded in the model.

In contrast, indicators capturing labor reallocation
or structural shifts toward non-agricultural sectors dis-
play weaker and less consistent associations with poverty
outcomes. In several specifications, these variables are
statistically insignificant, suggesting that inter-sectoral
labor movement alone may not be strongly associated
with poverty reduction in the study context. This pattern
is consistent with the structural characteristics of NTT,
where non-agricultural sectors remain limited in size and
absorptive capacity, constraining the effectiveness of la-
bor reallocation as a poverty reduction mechanism.

The comparison between Model I and Model II
should not be interpreted as a test of model superiority.
Although Model II includes a more detailed representa-
tion of structural variables, both models exhibit limited
explanatory power, as reflected in low R? values. This in-
dicates that poverty dynamics are influenced by a wide
range of factors beyond those explicitly modeled, rather
than signaling econometric deficiencies in either specifi-
cation.

4.6. Agricultural Labor Productivity in Un-
even Structural Transformationin NTT

Table 4 shows that the development of agricultural
labor productivity in East Nusa Tenggara (NTT) during
the 2010-2024 period exhibits slow and spatially un-
even growth, with an upward trend in some urban areas

and a decline in some agriculturally based rural areas.

Table 4. Labor Productivity in the Agricultural Sector.

Labor Productivity in the Agricultural Sector (IDN million/Person)

Regency

2010 2015 2020 2024
Sumba Barat 12.006 12.111 13.161 12.935
Sumba Timur 13.009 14.311 15.191 17.635
Kupang 21.329 19.418 17.846 19.186
Timor Tengah Selatan 11.200 14.049 15.391 13.240
Timor Tengah Utara 22.769 15.521 17.555 20.969
Belu 8.900 11.688 13.826 11.668
Alor 8.123 10.493 11.841 11.950
Lembata 1.992 9.026 10.988 12.022
Flores Timur 13.783 11.118 15.431 14.282
Sikka 11.262 12.182 17.074 16.771
Ende 11.740 15.301 18.976 18.707
Ngada 11.965 15.327 19.422 12.632
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Table 4. Cont.

Labor Productivity in the Agricultural Sector (IDN million/Person)

Regency

2010 2015 2020 2024
Manggarai 8.755 9.881 7.568 7.049
Rote Ndao 20.562 16.623 20.845 29.567
Manggarai Barat 12.049 10.653 9.869 12.642
Sumba Tengah 9.512 12.956 16.839 12.000
Sumba Barat Daya 8.032 8.769 8.592 13.749
Nagekeo 14.259 13.914 15.899 16.816
Manggarai Timur 6.874 8.182 7.472 7.434
Sabu Raijua 13.417 14.737 11.688 17.527
Malaka 22.194 13.993 17.346 15.553
East Nusa Tenggara 14.043 15.050 15.295 15.920

Source: Processed Data (2025).

In aggregate, labor productivity in NTT increased
from IDR 14.04 million per person in 2010 to IDR 15.92
million in 2024, representing an average annual growth
rate of only around 0.8%. Spatially, Rote Ndao and North
Central Timor ranked highest above average, indicat-
ing significant productivity improvements. Productivity
in Rote Ndao increased from IDR 20.56 million (2010)
to IDR 29.57 million (2024), indicating positive dynam-
ics in the modern agricultural sector and interregional
trade. Meanwhile, East Sumba, with its potential for su-
perior agriculture and livestock sectors, also saw a sus-
tained increase from IDR 13.01 million to IDR 17.63 mil-
lion per person during the same period. In contrast, in
most agriculture- and livestock-based districts, such as
West Sumba, South Central Timor, East Manggarai, and
Belu, labor productivity remains low and tends to stag-
nate. For example, labor productivity in East Manggarai
only increased slightly, from Rp 6.87 million (2010) to
Rp 7.43 million (2024), and even decreased in Mang-
garai from Rp 9.88 million (2015) to Rp 7.04 million
(2024).

4.7. Interpretation of Explanatory Power

The relatively low R? values observed in both
models suggest that district-level poverty outcomes are
shaped by complex and multidimensional processes,
including institutional quality, informal sector dynam-
ics, social protection coverage, and localized economic
shocks. Such factors are difficult to capture fully in stan-
dard panel regressions, particularly in regions character-
ized by high spatial heterogeneity and data limitations.

Rather than undermining the validity of the results,
the limited explanatory power highlights the importance
of interpreting the estimated coefficients as conditional
associations within a broader structural context. The
analysis therefore focuses on the direction, consistency,
and theoretical plausibility of the estimated relation-
ships, rather than on overall model fit. Similar patterns
have been documented in empirical poverty studies at
the subnational level, where low R? values are common
due to the inherently complex nature of poverty pro-

cesses.

5. Discussion

The empirical results provide consistent support
for the analytical framework proposed in this study.
Across model specifications, agricultural labor produc-
tivity exhibits a stronger and more stable association
with poverty reduction than indicators related to labor
reallocation across sectors. This pattern suggests thatin
East Nusa Tenggara, poverty dynamics are shaped less
by shifts in the employment structure and more by pro-
ductivity conditions within the sector where most poor
households remain concentrated.

This finding does not contradict structural transfor-
mation theory, but rather highlights its contextual lim-
its. Classical models implicitly assume that surplus la-
bor can be absorbed by expanding non-agricultural sec-
tors with higher productivity. However, empirical evi-
dence from many developing regions shows that struc-
tural transformation often occurs without strong indus-
trialization, particularly where the manufacturing sec-
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tor remains small and weakly integrated with local la-

719201 In NTT, however, the manufac-

bor markets!
turing sector remains small and weakly connected to
local labor markets, limiting its capacity to function
as an engine of inclusive growth. As a result, labor
movements out of agriculture have tended to flow di-
rectly into low-productivity informal services, generat-
ing structural change without commensurate productiv-
ity gains[?1,

The results related to allocative efficiency further
underscore the importance of the spatial context. While
allocative efficiency does not exhibit a strong average as-
sociation with poverty reduction across all districts, its
interaction with the mainland dummy variable is nega-
tive and statistically significant. This suggests that the ef-
fectiveness of resource allocation and structural adjust-
ment depends critically on geographic connectivity and
institutional capacity. In mainland districts, better in-
frastructure and market access appear to enhance the
poverty-reducing potential of allocative efficiency. In
contrast, in island districts, high transaction costs and
thin markets weaken this channel. These findings are
consistent with recent studies emphasizing spatial het-
erogeneity in development outcomes, where the effec-
tiveness of economic mechanisms varies substantially
across regions depending on infrastructure quality, in-
stitutional capacity, and market accessibility %231, Lim-
ited connectivity and weak infrastructure can increase
transport and transaction costs, reducing the ability of
regions to benefit from efficient resource allocation and

structural transformation [24].

Moreover, research on
spatial poverty traps highlights how poor infrastructure
and weak market linkages can reinforce regional dispar-
ities by limiting investment flows and market participa-

5251, Together, these insights sug-

tion in lagging region
gest that allocative efficiency alone may not be sufficient
to reduce poverty unless supported by adequate spatial
connectivity and functioning markets.

These findings align with broader evidence from
developing economies experiencing premature deindus-
trialization, where structural transformation proceeds
without a strong manufacturing base. In many develop-
ing regions, labor has shifted from agriculture directly

into low-productivity services, bypassing the traditional

industrialization stage that historically drove produc-
tivity growth and economic convergence 20271, Recent
studies suggest that in such contexts, improvements in
agricultural productivity can play a more significant role
in supporting income growth and rural development
than traditionally assumed, particularly where manu-
facturing sectors remain weak or unable to absorb sur-
plus labor 28, However, the literature also cautions that
productivity gains alone cannot substitute for long-term
structural transformation. Instead, development strate-
gies must consider the sequencing of sectoral transfor-
mation, recognizing that local institutional conditions,
trade structures, and industrial capabilities shape the
pathways through which productivity growth translates
into broader economic development.

Several limitations should be acknowledged. The
empirical analysis is based on static panel regressions
and does not explicitly model dynamic adjustment pro-
cesses or long-term poverty persistence. Moreover, po-
tential endogeneity between productivity, public invest-
ment, and poverty outcomes cannot be fully ruled out.
These limitations imply that the estimated relationships
should be interpreted as conditional associations rather
than causal effects. Future research using dynamic
panel methods or exogenous policy shocks could pro-
vide deeper insights into the causal mechanisms under-
lying productivity-led poverty reduction in archipelagic

regions.

6. Conclusions

This study examines the relationship between sec-
toral labor productivity, structural transformation, and
poverty persistence in East Nusa Tenggara, an agricul-
turally dominated archipelagic region. The empirical
results indicate that improvements in agricultural la-
bor productivity are more consistently associated with
poverty reduction than labor reallocation across sec-
tors or productivity growth in manufacturing. These
patterns reflect structural conditions in which non-
agricultural sectors remain limited in size and absorp-
tive capacity, while agriculture continues to employ the
majority of poor households.

From a policy perspective, the findings suggest that
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strategies aimed at improving agricultural productivity
remain highly relevant in regions where labor mobility
and industrial expansion are structurally constrained.
Investments in extension services, irrigation, technology
adoption, and market access can directly enhance house-
hold incomes and reduce vulnerability, even in the ab-
sence of rapid sectoral transformation. Strengthening
farmer institutions and local agro-processing linkages
may further amplify these effects by improving scale, co-
ordination, and value addition.

At the same time, the results underscore the im-
portance of aligning structural transformation policies
with regional realities. In contexts such as NTT, poli-
cies that rely primarily on labor reallocation toward non-
agricultural sectors may yield limited poverty-reducing
effects unless accompanied by sustained efforts to
expand productive employment opportunities outside
agriculture. Productivity-led interventions within agri-
culture should therefore be viewed as complementary to,
rather than substitutes for, longer-term transformation
strategies.

More broadly, this study contributes to the litera-
ture by emphasizing that poverty reduction pathways
are not uniform across space. In archipelagic and agricul-
turally based regions, geographic fragmentation and in-
stitutional constraints condition how structural transfor-
mation unfolds. Recognizing these constraints helps rec-
oncile observed productivity-led poverty reduction with
existing theory and highlights the need for development
strategies that are sensitive to spatial and structural het-
erogeneity.
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