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Abstract

This study empirically investigates the macroeconomic determinants of economic growth in
Lao PDR, focusing specifically on the impact of Chinese Direct Investment (CDI) alongside
other key economic indicators. Utilizing the Autoregressive Distributed Lag (ARDL) model
on annual data from 1996 to 2022, the research evaluates both short-run and long-run
dynamics. The empirical findings demonstrate that CDI serves as a robust catalyst for
economic expansion, consistently contributing to GDP growth through targeted capital inflows,
the development of vital infrastructure, and substantial job creation, particularly in the
hydropower and agricultural sectors. Furthermore, trade openness, workforce participation,
and tourism emerge as significant positive drivers of sustained economic output. Conversely,
general Foreign Direct Investment (FDI) exhibits inconsistent and occasionally negative
impacts, underscoring critical vulnerabilities in institutional governance and absorptive
capacity. While moderate inflation supports economic activity, excessive levels prove highly
detrimental. To ensure long-term, sustainable, and highly resilient economic growth,
policymakers must strategically diversify international trade partnerships, aggressively upskill
the domestic workforce, effectively manage inflationary pressures, and systematically
strengthen institutional governance to maximize future benefits from foreign investment.
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Introduction

International investment in business, or FDI, has consistently been regarded as a potential
source of growth and development, given its effectiveness in developing countries' economies.
It leads to investments in critical areas such as infrastructure, manufacturing, and services,
which in turn drive economic growth and employment opportunities (Shrestha &
Kyophilavong, 2021). Countries have in the past tried to shift their focus towards attracting
FDI as a way of protecting their resources, developing their infrastructure, and markets. A more
recent example of this trend is China’s Belt and Road Initiative (BRI), introduced in 2013,
which seeks to enhance global links and cooperation through large infrastructure projects. It
includes Two Movements: the "Silk Road Economic Belt," which is land-based, and the "21st
Century Maritime Silk Road," which is sea-based, having the main aim of encouraging trade,
investment, and regional integration (Yang et al., 2020).

It should be noted that the Lao People’s Democratic Republic, or Lao PDR, is a landlocked
country in South-East Asia that has increasingly benefited from China's BRI. Laos is
strategically located, serving as a transit hub for Southeast Asian nations from China, making
the BRI a good investment for the country (Tantanawat, 2018). The construction of the China-
Laos railway, one of the most important BRI railways, also demonstrates China’s endeavor to
link Laos with Yunnan province of China. Furthermore, Laos has been able to attract Chinese
Direct Investments (CDIs) in many sectors, including hydropower, mining, agriculture, and
manufacturing, which are key to the country's economic growth. The abundant water resources
in Laos made the region highly favorable for attracting CDI in hydropower, which can generate
electricity for local consumption and for export to neighboring countries (Faye et al., 2004).
The attraction of CDI investments to the Lao PDR has yielded various economic gains. It
resulted in employment generation, technology acquisition, and enhancement in the
development of energy, agriculture, and industrial sectors (Shrestha & Kyophilavong, 2021).
For instance, CDIs in the agriculture sector focused more on rubber and banana plantations in
Laos, which helped Laos diversify its agricultural products and export potential (Wang et al.,
2019). Plus, CDIs in manufacturing are also devoted to establishing Special Economic Zones
(SEZs) and other industrial parks, creating jobs for locals and aiding technology transfer
(Jeong-Soo & Kyophilavong, 2013). Major Projects, such as the China-Laos Railway and the
import of other roads and bridges, have considerably increased Laos’ regional connectivity and
boosted its participation in regional trade.

However, CDI offers challenges to the Lao PDR as well. Several critics claim that while
increasing a country's electricity generation capacity, hydropower projects exacerbate the
impoverishment of local people and the destruction of ecosystems (Akyiiz, 2012), since
communities are often forcibly relocated. These projects have raised concerns about the
potential long-term ecological impacts of dam construction on the Mekong River (Xiao et al.,
2024) especially regarding fishery resources and water supplies for downstream countries.
Also, the more Laos becomes dependent on CDI, the greater the concern about dependency, or
economic overreliance, in which external factors would rather shock the country than aid in
developing policies, making the country quite different (Andersson et al., 2009). The economic
impact of CDI and the region's environmental preservation are very much at odds with the Lao
government's policy.

Despite a wealth of literature on the impact of FDI on economic growth, there is a distinct lack
of attention to the short- and long-term impacts of CDI on Lao PDR, especially within the BRI
framework. More often than not, researchers either focus on the broader impacts of FDI or on
other developing countries, thereby overlooking the Lao PDR's unique CDI challenges,
especially regarding its impact on employment, trade liberalization, and environmental
sustainability. Additionally, Lao CDI’s other economic impacts, such as productivity, inflation,
and tourism, are understudied. To fill these gaps, the present study analyzes the impacts of CDI
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on Lao PDR’s economic growth employing the ARDL model for the period 1996-2022. The
study’s objectives are: (1) to analyze the short and long-term impacts of CDI on Lao PDR’s
economic growth; (2) to examine the role of trade openness, workforce, inflation, and tourism
as supporting factors of growth; and (3) to formulate sound policy instruments for constructive
economic change for Lao PDR.

Research and innovation have a decisive influence on the competitiveness and economic
growth of nations, especially developing ones. This is the capacity to produce, modify, or
implement a new idea, technology, process, or way of doing things that improves a product or
service or enhances the organization's functioning. In terms of entrepreneurship, this
emphasizes increasing the degree of innovativeness in establishing new business processes,
business models, and solutions that address market gaps and inefficiencies. In developing
countries such as the Lao PDR, policy-makers must cultivate an environment conducive to
industry innovation and diversification to drive sustainable economic growth. Innovating in
sectors other than agriculture and resource management that shape how the economy functions
is a key component of building a more robust economy. Entrepreneurship and FDI can create
new industries and leverage innovative sectors to integrate the country into the global economy.
However, there are also many barriers to encouraging innovation, and they include things like
education, access to capital and resources, infrastructure, as well as policies that promote
innovation and R&D (Acs et al., 2023). Therefore, it is imperative to understand the
mechanisms and phenomena of innovation to support sustainable and equitable economic
development.

Literature Review

Lao PDR has long acknowledged the importance of foreign investment for the economy. This
can be seen in the seventh phase of the National Socio-Economic Development Plan for the
period 2016-2020, which sets targets to attract foreign direct investment, especially in the
natural resources sector (Ministry of Planning and Investment, 2016). With large coal, timber,
and gold and gemstone reserves, and a large hydropower potential, the country attracted foreign
direct investment and was called ‘the Battery of Southeast Asia’. China is one of the largest
investors in the country and has had normalized relations with Laos since 1989, enabling
investment. In the last 10 years, the country has attracted FDI in the hydropower, mining,
agriculture, and construction sectors, which have helped drive economic growth in Laos
(Tantanawat, 2018). About 25% of the contracting work in Laos has been done by Chinese
companies, as they have been quite active in the Lao market (Shrestha & Kyophilavong, 2021).
Between 2014 and 2022, Chinese investment flows fluctuated significantly, peaking in 2020 at
$1,545.3 million but falling to just $253.43 million in 2022, largely due to shifts in China’s
investment goals and offshore factors.

FDI, especially through the Chinese Belt and Road Initiative, boosts economic development in
developing countries by easing investment constraints and stimulating infrastructure,
manufacturing, and agricultural development. It helps economic growth through technology
transfer and job creation that alter the export profile, such as mechanized agriculture in
Southeast Asia, which modernized plantations in the region, and increases GDP by 1-2%
through economic spillovers and regional integration created by rail and dam infrastructure
(Leon-Gomez et al., 2021). The effects of trade openness (TOP) are even greater. It increases
competition in the market, which has been important for the 15% annual trade growth between
ASEAN countries and the BRI. However, the economy's nonlinear dynamics pose a risk of
deindustrialization over the 60-80% GDP threshold (Foo et al., 2020). The demographic
dividend and investment in human capital have contributed 0.5-1% to economic growth
through the workforce, which will need upskilling due to the aging population and gender
inequity. Moderate inflation in the 3-7% range supports economic growth by easing the debt
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burden and sustaining demand. However, excessively high inflation will require monetary
stabilization, as it will lose significant attention and confidence (Miao et al., 2020).

Some areas of CDI continue to face challenges and pitfalls amid geopolitical biases, which may
lead to inefficient “white elephants”. In some cases, debt burdens exceeding 100% of GDP and
over-dependence on economies that are susceptible to shocks, such as Beijing policy changes,
can lead to the aforementioned challenges (Ferdinand, 2016). Negative impacts on the
environment and the leakage of benefits from the constructed dams to elites may compound
inequality, as ecosystems are disrupted, and inequality may lead to greater social harms.
Tourism can potentially mitigate these negative impacts and provide economic benefits. Under
the tourism-led growth hypothesis, tourism can generate jobs and foreign exchange and account
for 10-15% of GDP in economically reliant areas; however, overtourism can drain an area's
economic resources (Bilen et al.,, 2017). In the Lao PDR, aligning CDI with TOP and
sustainable tourism, reducing inflation, upgrading labor, and strengthening governance reforms
are necessary to promote equitable and resilient development (Kyophilavong et al., 2017).

Research Methodology

This research examines how CDI drove the Lao PDR's economic growth from 1996 to 2022.
Data was sourced from the World Bank, the Lao PDR's Ministry of Planning and Investment
(MPI), the Lao Statistical Bureau, the Belt and Road Portal, and the Bank of Lao PDR. The
ARDL model was applied to conduct quantitative analysis of the relationships among CDI,
Chinese Trade Openness (CTO), the workforce (WORK), FDI, tourism arrivals (TOA),
inflation (INFL), and GDP per capita (GDPP). The ARDL approach is suitable because it
allows for both short- and long-run analyses and applies to time-series data with mixed
integration orders (Pesaran & Shin, 1998; Pesaran et al., 2001). To avoid spurious regression,
unit root tests (ADF and Phillips-Perron) must first establish stationarity (Dickey & Fuller,
1979). The ARDL approach also employs the F-statistic to perform a bounds test for
cointegration, which, if sufficiently high, rejects the null of no long-run relationship (Nkoro &
Uko, 2016).

The diagnostic tests described confirm the model's reliability under the OLS assumptions:
White's test assesses heteroscedasticity (White, 1980), serial correlation is evaluated with the
Breusch-Godfrey (Godfrey, 1978). The Jarque-Bera test considers the normality of the
residuals for hypothesis testing, and the CUSUM/CUSUMSAQ tests evaluate the presence of
structural breaks (Brown et al., 1975). For model specification, the ARDL is integrated with
the Error Correction Model (ECM), which tracks short-run deviations and the rates at which
long-run equilibria are restored. Keller's F-bound test, along with the t-tests, is used to confirm
cointegration when results are inconclusive (Pesaran et al., 2001). This permits the dynamic
assessment of CDI's impact, along with other variables, on GDPP in Lao PDR.

Research Result

Descriptive statistics for the log-transformed primary variables summarize the 27 observations,
which were meant to reduce variance and skewness, and are calculated for more stable
analyses. Mean values are calculated, suggesting means and medians in the skewed FDI values,
indicating skewness. The standard deviation indicates that Chinese and general foreign
investments are highly variable. On trade openness and consumer prices, observed skewness
and leptokurtosis distributions are examined, with inflation showing positive skew and
normality. The workforce and GDP growth are showing normality, as indicated by the Jarque-
Bera Tests (p > 0.05) for inflation and (p < 0.05) for the workforce and GDP growth, trade
openness, and consumer prices. In line with this, Table 2's ADF unit root tests confirm non-
stationarity at levels 1(0) or I(1); AIC-based optimal lags vary, affirming ARDL suitability,
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with a uniform lag of 2 selected for consistency, comparability, and efficiency despite better
fits for some variables at lower lags.

Table 1 Descriptive Result
InGDPP InFDI InTOP InTOA InINF InCDI InCTO InWORK InCPI

Mean 6.803 4927 7256  7.309 @ 2.129 4259 10.150 7.813 4.470
Median 6.842 57706 7.656  7.240  2.061 5324 11.228 7.797 4.729
Maximum 7.863 7434 8.175 8495 4838 7.284 13.239 8.031 5.175
Minimum 5.497 1.378 1.271  1.271 0.030 0.693 2567  7.595 1.948
Std. Dev.  0.870 2.057 1320 1320 1.082 2.656 3.109 0.129 0.824

Table 2 ADF unit root tests

Variable  ADF Test Statistic Conclusion

Level First Difference

Constant Constant Constant Constant

and trend and trend

InGDPP -1.172 -1.052 -3.546%** -3.673%* I(1)
InFDI -1.435 -1.682 -5.226%** -5.649%** I(1)
InTOP -2.584* -2.573 -4.869%*** -4.809%** 1(0) or I(1)
InTOA -2.212 -1.252 -3.854%** -4.968%** I(1)
InINF -1.893 -1.838 -4.320%** -4.629%** I(1)
InCDI -2.632%* -0.446 -1.882 -3.104 1(0)
InCTO -3.785%** -2.748 -2.817* -3.612%* 1(0) or I(1)
InWORK  0.119 -2.673 -3.495%%* -3.866** I(1)
InCPI -5.374%%* -4.944%*%* -2.412 -2.281 I(1)

Note: *, ** *** represents a significance level of 10%, 5% and 1% respectively

Table 3 provides insights into the long-run implications of eight ARDGDPdels for the
intersection of economic variables and GDP per capita in Lao PDR during 1996-2022. CDI
constitutes a major growth engine, as shown by positive, statistically significant coefficients in
Models 1, 3, 5, and 6, which invest in and spur productivity spillovers to hydropower, mining,
and BRI-adjacent infrastructure. CDI may elevate GDPP by 0.2-0.3% for each percentage-
point increase in CDI inflow. CTO provides significant complementary support by showing
strong positive coefficients in critical models, particularly Model 3, where BRI connections
improve bilateral partnerships, market expansion, and economic efficiency, and integrate Lao
PDR into regional production. WORK buttresses sustainability, as shown by significant
positives in Models 4 and 8, reflecting the compounding returns of human capital investment
as agrarian economies evolve. On the other hand, general FDI presents a problematic long-run
negative effect, as indicated by Models 2, 7, and 8, which illustrate inefficiencies, particularly
enclave-type developments and governance issues, that historically have diminishing returns.
TOP and TOA have positively impacted the overall outcome, with gains from allocative
efficiency attributed to TOP elasticities and the stimulus from TOA justifying growth from
tourism, along with foreign exchange and employment. For INF that was relevant (Models 5,
7), we observe weak positive influences, consistent with threshold theories that appreciate mild
inflationary pressures. The low multicollinearity of these relationships highlights the
interdependencies of synergies within the CDI, designed for robust growth, and the need for
improved policy responses to alleviate the drag on growth from FDI and inflation in an
equitable way.
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Table 3 The Economic Impact of Chinese Direct Investment on the Economics of Lao PDR.

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
InGDPP

InCDI 0.214%** 0.198%** 0.235%** 0.071%** 0.296** 0.300%** - -

InCTO 0.090** 0.083* 0.095%** 0.075 0.082* - -0.057 -

InWORK 0.696 -1.574 0.092 2.617** -0.975 - - 3.042%**

InFDI - 0.190%** - - - -0.081 0.340%** 0.102**

InTOP - - -0.072%** - - -0.049** 0.024 -0.013

InTOA - - - 0.260%** - 0.254*%* 0.578%** 0.420%**

InINF - - - - -0.055 -0.018 0.210%** 0.075**

Cons. -0.443%** -0.373%%* -0.648%** -1.143%%* -0.450%** -0.495%** -(0.393%%* -0.972%**

Note: *** ** and * represent significant reports at 1%, 5%, and 10%, respectively.

Table 4 reports on the short-run effects of CDI on GDP growth in Lao PDR over the period 1996-2022 across 8 different ARDL models, while
also incorporating error correction terms, which explain 42-58% of the convergence quarterly towards a long-run equilibrium, indicating economic
adaptability while the BRI is in effect. In terms of short-run CDI continues to be a positive short-run catalyst for economic growth, which is
evidenced by the statistically significant positive coefficients in models 1, 4, and 6 as it provides short-term liquidity relief through rapid
disbursements to infrastructure (rails and hydropower), triggering construction booms, job creation, and a significant increase in GDPP by 0.1-
0.2% per percentage point of inflow—critical for a landlocked, commodity-dependent economy, as it helps to cover temporary shocks. CTO further
strengthens this, as it is statistically significant and positive in models 2, 3, 5, 7, and 8, since the BRI corridors and tariff relaxations increase export
and supply, revealing efficiency, while the lags in models 1 and 4 reveal infrastructure bottlenecks. The WORK provides unrelenting short-run
thrust across all models, as it creates jobs in agriculture and services, highlighting the importance of employment for output growth, but also
indicating the need for vocational training to capture temporary employment once more. General FDI shows duality, demonstrating positives in
Models 1, 3, and 5 and negatives in Models 2, 4, 6, and 8. Absorption frictions due to bureaucratic delays or enclaves are evident, temporarily
crowding out domestic efforts. INF exerts a subtle influence: positive in Model 7 and negative in Model 6, suggesting thresholds that surprise:
rates below 4% energize and above 4% blunt inflation. Model constants influence variability: negative coefficients in Models 3 and 7 reflect
structural drag, such as debt, while positive coefficients from remittances compensate elsewhere. With multicollinearity risks under control, these
explanations clarify CDI's short-term flexibility, working with CTO and WORK, in contrast to FDI's uncertainty and variability in INF, outlining
the need for situational subsidies and fiscal flexibility to boost equilibrium and integrate Indonesian BRI pathways into Lao PDR's stability.
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Table 4 The Effect of Chinese Direct Investment on the Economy of Lao PDR.

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
InGDPP

InCDI 0.095%** 0.074%** 0.081%** 0.070%** 0.095%** 0.156%** - -

InCTO 0.144%** 0.126** 0.088 0.125%** 0.144%** - 0.033** -

InWORK 2.793%** 2.036%* 1.843%** 2.436%** 2.792%** - - 0.342

InFDI - 0.071** - - - -0.039** 0.025 0.042**

InTOP - - -0.028** - - -0.03 1 *** 0.010 -0.011*

InTOA - - - 0.212%** - 0.068 0.181%** 0.390%**

InINF - - - - 0.000 -0.025%* 0.083%** -0.033

Cons. -0.094 11.929%* 3.092 -14.377%** -0.043 1.379%*%* -0.439 -21.023%**

Note: *** ** * represent a significance level of 1%, 5%, and 10%, respectively.

The long-run analysis shows that CDI strongly supports Lao PDR's economic growth, especially in hydropower, mining, and agriculture, by
bringing in capital, creating jobs, and building infrastructure, much like general FDI benefits (Wu et al., 2020). TOP also boosts GDP through
better markets and BRI ties, but heavy reliance on China calls for diversification to avoid risks (Sakyi et al., 2015). The workforce drives
productivity through skills and participation, though it requires greater education and effort to achieve gender equality (Cung & Hung, 2020).
Overall, FDI results are mixed due to poor management, stressing the need for stronger institutions (Alfaro et al., 2004). Moderate inflation helps
growth up to a point, but stability is key (Aydin et al., 2016). Tourism arrivals add value through foreign exchange and employment, aligning with
growth theories, yet sustainable practices are essential to prevent environmental harm (Hakim et al., 2021).

In the short run, CDI positively influences growth nonlinearly via technology and infrastructure, but is limited by political factors, debt burdens,
and weak local absorption (Miao et al., 2020). TOP improves BRI access but heightens dependency vulnerabilities (Nguyen & Bui, 2021). The
workforce offers quick productivity gains despite demographic challenges, such as an aging population (Huang et al., 2019). Inflation must be
balanced to stimulate without destabilizing (Paul et al., 1997). Tourism generates earnings but is sensitive to external shocks, such as economic
downturns (Eyuboglu & Eyuboglu, 2020). Together, these highlight growth opportunities in CDI, trade, labor, and tourism, balanced against over-
dependence, skill shortages, inflation swings, and volatility—pushing for policies such as diversifying partners, boosting human capital, improving
governance, and developing resilient plans (Liu et al., 2022).

Table 5 presents diagnostic tests that assess the assumptions of the econometric models, using the CDI on GDP growth in Lao PDR. These include
normality, heteroskedasticity, model functional form, and serial correlation. Most models do not exhibit any blemish related to normality or
heteroskedasticity (p > 0.05), indicating that the residuals are satisfactorily distributed. Horasces are observed in models 6 and 7, which raise
concerns about normality. About Functional form, all the models have a functional form test which has significant p-values, which seems to
contradict the accuracy of the models since it suggests some misspecification in all models, which goes hand in hand with some linear/non-
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linearities that might not have been taken account for which is also being discussed in econometrics (Godfrey, 1978; White, 1980). Also, like most
of them, they do not show any serial correlation; however, they do show significant serial correlation (p < 0.05), which could bring down the

precision of the estimates (Brown et al., 1975). In terms of model validation and effective prediction of economic policies, these issues would be
significant.

Table 3 Diagnostic test unit

Model Diagnostic Test
Normality test Heteroskedasticity Functional form Serial Correlation

(GDP|CDI, CTO, WORK) 0.21 0.45 9.65 1.063
(GDP|CDI, CTO, WORK, FDI) 0.55 0.83 12.41 1.606
(GDP|CDI, CTO, WORK, TOP) 1.52 0.03 13.79 2.358
(GDP|CDI, CTO, WORK, TOA) 1.69 0.86 33.65 0.639
(GDP|CDI, CTO, WORK, INF) 0.13 0.06 8.50 1.796
(GDP|CDLFDI TOP,TOA,INF,CPI) 5.22 1.14 6.31 9.867
(GDP|CTO,FDLTOP,TOA,INF,CPI) 7.30 1.58 16.6 5.059
(GDP|WORK, FDI, TOP, TOA, INF, CPI)  3.86 25.00 2.54 5.228

Figures 1 and 2, which depict the CUSUM and CUSUMSQ graphs, respectively, help reveal aspects of the stability of economic developments
during the period under study (Brown et al., 1975). From both graphs, it can be deduced that economic growth was consistent, as their plots
generally lie within the 5 percent critical bounds. This shows that the econometric models were stable in most parts of the period under review.
However, there are specific periods in Model 7 where stability does not persist. Restricting the scope of this case study to pre-2019 data, they do
demonstrate stability, mainly because the TOUR variable was nearly zero in 2020 during the COVID-19 shocks. In this regard, the researcher
seeks to emphasize the need for better and more diverse data to strengthen and improve the precision of the models and reduce potential data bias
arising from data scarcity.
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Figure 1 Cumulative sum (CUSUM) test for parameter stability
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Figure 2 Cumulative sum square (CUSUMSQ) test for parameter stability

Conclusion and Discussion

Last but not least, the evaluation of CDI and other economic aspects in light of Lao PDR’s
growth and challenges speaks to the opportunities and prospects, and defies. In remittance,
more tangible outcomes by CDI, such as capital import, infrastructure development, and
individual employment opportunities, can always be expected. This belief emphasizes that FDI
is a growth-enhancing factor. The results of this research indicate that CDI is particularly
important for investment activities in the Lao PDR economy, particularly in the hydropower,
mining, and agricultural sectors. The Eighth National Socio-Economic Tenth Five-Year Plan
of Social Economic Development underscores the importance of foreign funding for the
country's overall economic expansion. Even though CDI offers clear growth opportunities, it
also carries risks, mostly due to over-reliance on China as a sourcing and investment
destination. Scholars have long raised risks of trade imbalances and economic dependencies,
and the data from this study support such concerns. It suggests that the Lao PDR needs to be
proactive in diversifying its trade and investment avenues to avert future economic shocks.
Regardless of the available opportunities, there are still ongoing problems. Overreliance on
CDI and CTO risks trade imbalances and economic dependency, highlighting the need for
diversified trade partnerships to minimize external shocks. The growing inefficiencies in the
labor market, gender inequality, and the aging population all hinder workforce growth,
requiring educational and more inclusive policy investments. Effective inflation management
while still achieving economic stability, alongside sustainable tourism policies that protect the
economy from global shocks, remains critical for long-term resiliency.
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