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1. Introduction 

The dynamic interaction between Intellectual 

Property (IP) law and economic development 

constituted a central paradigm in international 

economic law and global trade policy. Over the past 

three decades, the rapid macroeconomic 

transformation of Southeast Asia was inextricably 

linked to cross-border technology transfer and 

knowledge diffusion embedded within global value 

chains.1 As the Association of Southeast Asian Nations 

(ASEAN) deepened its integration into the global 

innovation system, formal statutory IP law emerged as 

the critical institutional mechanism governing 

knowledge flows, protecting proprietary innovations, 

and dictating the competitive positioning of member 

states. Historically, mainstream neoclassical economic 

theory posited that strong IP protection was directly 

associated with increased Foreign Direct Investment 

(FDI) and cross-border licensing. Multinational 

corporations required absolute legal certainty to 

deploy advanced, proprietary technologies in foreign 

jurisdictions. Without enforceable patent, trademark, 

and trade secret protections, the risk of technological 

expropriation deterred high-value investments, 

relegating host countries to low-skill assembly 

operations.2 However, the developmental implications 
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A B S T R A C T  
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(SMD) to allow for pooled analysis. A DerSimonian-Laird random-effects 
model was employed, and heterogeneity was assessed utilizing the I-squared 

statistic. The study selection process yielded nine foundational manuscripts. 
Risk of bias assessment indicated high methodological quality. The pooled 
meta-analysis demonstrated a statistically significant positive effect of 
strengthened institutional and IP frameworks on technology transfer proxies 

(Pooled SMD = 0.46; 95% Confidence Interval: 0.32, 0.60; p < 0.001). 
Significant heterogeneity was observed (I-squared = 68.4%, p < 0.01). 
Tabulated findings revealed that FTZs significantly boosted regional 

innovation indices, though actual absorption depended strictly on local 
absorptive capacity. In conclusion, robust IP laws and high institutional 
quality within FTZs strongly suggest a catalytic effect on formal knowledge 
diffusion. To maximize labor productivity, ASEAN member states must pair 

strict IP protection with active learning initiatives and dedicated technology 
transfer incentives. 
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of these rigid legal frameworks remained highly 

controversial. For developing countries, an inherent 

tension existed between enforcing strict protection to 

attract foreign capital and maintaining sufficient legal 

flexibility to allow for technological learning, reverse 

engineering, and localized capacity building.3 

ASEAN provided a highly instructive 

macroeconomic context for examining this delicate 

legal-economic balance. The region comprised member 

states with drastically divergent levels of economic 

development, institutional capacity, and innovation 

performance. The spectrum ranged from Singapore's 

highly mature, knowledge-driven economy to the 

developing institutional frameworks of Cambodia, 

Laos, and Myanmar. Historically, efforts toward IP 

harmonization and regional cooperation aimed to 

enhance legal certainty and attract technology-

intensive investment.4 Empirical studies 

demonstrated that the effectiveness of an IP regime 

depended not only on the statutory strength of the 

legal protection but upon its strict alignment with 

complementary domestic innovation policies, the host 

country's baseline absorptive capacity, and the 

practical efficiency of institutional enforcement 

mechanisms.5 Within this complex regional landscape, 

the deployment of Free Trade Zones (FTZs) and Special 

Economic Zones served as critical policy laboratories. 

FTZs were geographically delineated areas where the 

regulatory rules of business operations differed 

substantially from those prevailing in the broader 

national territory. The Batam Free Trade Zone in 

Indonesia, established strategically south of 

Singapore, exemplified this phenomenon.6 Designed to 

attract export-oriented FDI through fiscal incentives, 

simplified customs procedures, and regulatory 

facilitation, Batam served as a primary gateway for 

investment in advanced manufacturing, electronics, 

and digital services. Crucially, modern FTZs 

increasingly utilize specialized IP infrastructure, 

including accelerated patent registration, dedicated 

dispute-resolution forums, and experimental 

technology-transfer bonus schemes, to bridge the gap 

between foreign capital influx and domestic 

technological absorption.7 

Despite the proliferation of qualitative legal 

literature analyzing ASEAN IP reforms, a significant 

gap persisted in the quantitative synthesis of how 

these specific legal and institutional frameworks 

translated into measurable, real-world technology 

transfer. Individual econometric studies provided 

fragmented insights.8 Certain models highlighted the 

positive impact of institutional quality on total factor 

productivity, while alternative studies noted that the 

benefits of FDI were often restricted to developed 

economies unless specific local learning effects were 

aggressively cultivated by host governments.9 While 

previous literature systematically reviewed the 

qualitative evolution of IP laws in Southeast Asia, there 

was a distinct absence of quantitative meta-analytical 

syntheses standardizing the varied econometric 

findings of modern FDI-spillover literature into a 

single, cohesive statistical effect size.10 The novelty of 

this study lay in its rigorous methodological approach: 

extracting continuous regression outcomes from nine 

highly heterogeneous, essential econometric 

manuscripts and statistically converting these 

disparate metrics into a standardized metric. This 

approach permitted the first pooled quantitative 

evaluation of institutional quality and IP strictness on 

technology transfer exclusively within the ASEAN and 

related FTZ context, providing a definitive 

mathematical consensus previously absent in 

international economic law literature. 

The aim of this study was twofold. First, to 

quantitatively determine the pooled effect size of 

institutional quality and IP frameworks on FDI-driven 

technology transfer across ASEAN and related FTZs, 

utilizing exclusively real empirical data. Second, to 

identify the underlying theoretical mechanisms and 

moderating economic variables, including source-

country origin, digital agglomeration, and domestic 

absorptive capacity, that dictated the success of 

knowledge diffusion from multinational entities to 

local enterprises. 
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2. Methods 

This study utilized a rigorous quantitative meta-

analysis and systematic synthesis approach, strictly 

guided by the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) framework. The 

analysis was bounded to nine essential peer-reviewed 

manuscripts identified as foundational to the 

intersection of ASEAN IP policy, institutional quality, 

FDI spillovers, and FTZ governance. The inclusion 

criteria dictated that the primary studies must have 

focused explicitly on ASEAN member states, the 

ASEAN+5 framework, or relevant structural FTZ policy 

mechanisms; examined the empirical mathematical 

relationship between institutional quality or 

Intellectual Property Rights strength and foreign direct 

investment outcomes; and provided quantifiable 

econometric data in the form of Difference-in-

Differences estimators, Autoregressive Distributed Lag 

models, Panel Ordinary Least Squares regressions, or 

Total Factor Productivity indexes measuring 

technology transfer, innovation, or knowledge 

spillovers. 

Data were independently extracted from the nine 

specified manuscripts. Because macroeconomic and 

legal-economic studies rarely reported simple control-

versus-treatment group means and standard 

deviations, direct calculation of a Standardized Mean 

Difference (SMD) was not natively possible. To resolve 

this methodological barrier and perform a rigorous 

meta-analysis, an established statistical 

transformation protocol was applied. For each 

included study, the primary reported regression 

coefficient representing the impact of the institutional 

or IP variable on the technology transfer proxy was 

identified. The reported p-values or t-statistics of these 

specific coefficients were mathematically converted 

into an estimated correlation coefficient, which was 

subsequently transformed into Cohen’s d utilizing 

established biostatistical formulas. 

A DerSimonian-Laird random-effects model was 

selected a priori to pool the transformed SMD data. A 

random-effects model was strictly necessary because 

the extracted studies encompassed diverse geographic 

scopes and utilized varied operationalizations of 

technology transfer. Heterogeneity among the study 

effect sizes was quantified utilizing the I2 statistic and 

Cochrane’s Q test. All meta-analytical calculations 

were performed with a 95% Confidence Interval. To 

ensure transparency regarding the weighting applied 

by the random-effects model, standard errors and 

variance estimates were explicitly calculated and 

tabulated for each primary study prior to pooling. 

 

3. Results and Discussion 

The study selection process, graphically 

encapsulated in Figure 1, represents a rigorously 

structured epistemological transition from broad, 

multidisciplinary database queries to a highly 

concentrated nucleus of empirical econometric data. 

Adhering strictly to the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) 

framework, the identification phase commenced with 

a comprehensive retrieval of 345 initial records across 

premier academic databases, including Scopus, Web 

of Science, and Google Scholar. This initial corpus 

captured a wide array of literature situated at the 

intersection of intellectual property (IP) frameworks, 

foreign direct investment (FDI), and Southeast Asian 

economic policy. Following the systematic 

deduplication process, 210 unique records advanced 

to the primary screening phase. It is at this juncture 

that the profound methodological stringency of this 

meta-synthesis became visually and analytically 

apparent. The screening phase resulted in the 

exclusion of 158 records. The primary rationale for this 

massive reduction was rooted in the study’s 

foundational objective: to quantitatively measure the 

legal-economic pathophysiology of knowledge 

diffusion. Consequently, 80 manuscripts were 

excluded because they relied exclusively on 

qualitative, doctrinal, or purely theoretical legal 

analyses of ASEAN treaties (such as the TRIPS 

agreement or ASPEC protocols) without providing any 

empirical measurements of how these laws altered 

market behavior. An additional 78 records were 

excluded because their geographic or structural scope 
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fell outside the specific parameters of the ASEAN bloc 

or generalized Free Trade Zone (FTZ) mechanisms. 

The subsequent eligibility phase involved a 

meticulous full-text examination of the remaining 52 

articles. This phase was the most critical filter for 

ensuring the statistical viability of the subsequent 

meta-analysis. During this intensive review, 43 full-

text articles were excluded due to severe econometric 

deficiencies relative to the study's inclusion criteria. 

Specifically, 26 articles were discarded because they 

lacked a quantifiable proxy for technology transfer; 

while they discussed FDI inflows, they failed to 

measure subsequent technological absorption (e.g., 

through Total Factor Productivity, patent filing 

volumes, or localized labor productivity gains). 

Another 17 articles were excluded because they did 

not isolate institutional quality or statutory IP 

strictness as independent variables, making it 

impossible to calculate a standardized effect size for 

the legal framework itself. Ultimately, this rigorous, 

multi-tiered filtering paradigm distilled the literature 

down to nine essential, high-quality econometric and 

mixed-methods studies. These final nine manuscripts 

formed the empirical bedrock of the quantitative 

synthesis. By drastically narrowing the field from 345 

theoretical records to nine highly robust mathematical 

models, the PRISMA flow diagram visually 

underscores the scarcity of true quantitative law-and-

economics research within the ASEAN context, while 

simultaneously validating the profound statistical 

reliability and focused theoretical integrity of the 

pooled data utilized in this specific meta-analytical 

investigation. 

 

 

 

Figure 1. PRISMA study selection flow diagram. 
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Table 1 provides a comprehensive, systematic 

taxonomy of the nine foundational manuscripts that 

survived the PRISMA eligibility protocols, delineating 

their specific methodological approaches, primary 

analytical variables, and defining macroeconomic 

findings. The scholarly value of this table lies in its 

illustration of the profound methodological diversity 

required to capture the multi-dimensional nature of 

cross-border knowledge diffusion. Because technology 

transfer is not a monolith, the included studies 

deployed drastically different econometric lenses to 

measure its pathophysiology. For instance, the 

overarching macroeconomic perspective is captured by 

Dogan & Wong (2020) and Sudsawasd (2014), who 

utilized sophisticated Panel Data methodologies. Panel 

data models are uniquely suited to controlling for 

unobserved, country-specific heterogeneity over time. 

Dogan and Wong explicitly isolated institutional 

quality as the independent variable governing Total 

Factor Productivity (TFP) across the ASEAN-5, 

concluding that institutional governance acts as the 

indispensable conduit for FDI spillovers. Similarly, 

Sudsawasd utilized panel data to differentiate between 

inward and outward FDI, revealing the highly nuanced 

finding that statutory IP strictness correlates with 

productivity gains primarily in developed, rather than 

developing, economic ecosystems. 

Conversely, the structural mechanics of specific 

geographic interventions are captured through highly 

targeted spatial and comparative models. Zhang et al. 

(2025) employed a Difference-in-Differences (DID) 

estimation framework. The DID approach is the gold 

standard for causal inference in policy analysis 

because it mimics a natural experiment; by comparing 

regions that implemented Free Trade Zones against 

those that did not, before and after the intervention, 

Zhang’s model mathematically isolated a massive 

catalytic effect (+696.5 units) on green technological 

innovation directly attributable to the FTZ 

establishment. Li et al. (2024) complemented this by 

utilizing Spatial Analysis to demonstrate how localized 

legal frameworks dictate corporate investment across 

geographic boundaries. Furthermore, the 

microeconomic, firm-level dynamics of knowledge 

absorption are expertly represented by Yunus & 

Wahob (2021), who utilized a Seemingly Unrelated 

Regression (SUR) estimator. The SUR methodology is 

critical here because it accounts for correlated error 

terms across different equations (capital investment 

vs. labor upskilling), ultimately proving that domestic 

learning effects outweigh raw capital in driving labor 

productivity. Finally, qualitative and policy-driven 

mechanisms are integrated via Quoc (2021) and 

Fadlan et al. (2025), who utilized mixed-methods and 

policy analyses to map how digital licensing (IBOSS-

RBA) and regional treaties (CPTPP) physically alter the 

transaction costs of IP enforcement. In totality, Table 

1 demonstrates that while the dependent variables 

varied—from TFP to Green Innovation to Labor 

Productivity—the integration of these diverse 

econometric architectures provides a highly robust, 

multi-angled validation of the core hypothesis 

regarding institutional quality. 

Table 2 presents the systematic evaluation of 

methodological quality and internal validity across the 

nine synthesized studies, utilizing a specialized 

adaptation of the Risk Of Bias In Non-randomized 

Studies of Interventions (ROBINS-I) tool. In traditional 

clinical meta-analyses, risk of bias tools evaluate the 

randomization of patients; however, in the realm of 

macroeconomic policy and international economic 

law, true randomized controlled trials are an 

impossibility—nations cannot be randomly assigned 

to adopt strict intellectual property regimes. 

Consequently, this table evaluates the sophisticated 

econometric techniques utilized by the original 

authors to control for inherent observational biases. 

The assessment spans five critical domains: 

Confounding Bias, Selection Bias, Measurement Bias, 

Missing Data Bias, and Reporting Bias. As explicitly 

detailed in the table, the overall risk of bias across the 

synthesized corpus was determined to be exceedingly 

favorable, ranging primarily from low to low-moderate. 

The domain of Confounding Bias is arguably the most 

treacherous in macroeconomic FDI literature. 
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Unobserved variables—such as shifting domestic 

political stability, sudden currency devaluations, or 

concurrent infrastructural investments—can easily 

masquerade as the effects of IP law. However, studies 

like Dogan & Wong (2020) and Sudsawasd (2014) 

achieved a low risk rating in this domain precisely 

because their Panel Data models utilized fixed-effects 

estimators, which mathematically neutralize time-

invariant unobserved country characteristics.  

Conversely, the study by Lee & Tan (2006), utilizing 

Vector Error Correction Models (VECM), was assigned 

a moderate risk for confounding bias, as VECM models 

are highly sensitive to the specific lag lengths chosen 

and may not entirely capture sudden exogenous policy 

shocks. Selection bias was also meticulously 

evaluated. Zhang et al. (2025) achieved a low selection 

bias rating because their Difference-in-Differences 

estimator inherently controls for baseline differences 

between FTZ and non-FTZ cities. The mixed-methods 

policy analysis by Fadlan regarding the Batam FTZ 

received a moderate overall risk assessment; while rich 

in qualitative institutional detail, single-zone case 

studies inherently possess a higher risk of selection 

and measurement bias compared to multi-country 

longitudinal panels. Ultimately, Table 2 assures the 

reader that the statistical pooling conducted in this 

meta-synthesis is built upon a foundation of highly 

rigorous, peer-reviewed econometrics, where the 

primary authors successfully deployed advanced 

mathematical controls to isolate the true causal 

impact of institutional governance from the chaotic 

noise of global macroeconomic data. 
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Table 3, and its accompanying graphical Forest 

Plot, constitutes the empirical apex of this meta-

synthesis, providing the definitive mathematical 

quantification of how intellectual property frameworks 

and institutional quality impact knowledge diffusion. 

Because the nine foundational studies measured 

technology transfer using fundamentally disparate 

proxies—ranging from regional patent volume indices 

to national labor productivity percentages—it was 

mathematically impermissible to pool their raw 

coefficients directly. To solve this, the statistical 

significance metrics from each study were 

algebraically transformed into Standardized Mean 

Differences (SMD), allowing for a uniform scale of effect 

size. The DerSimonian-Laird random-effects model 

was employed a priori to pool these transformed 

metrics, a critical biostatistical decision mandated by 

the vast geographic and economic diversity of the 

ASEAN bloc and comparative Chinese FTZs. The 

random-effects model assumes that the true effect size 

varies across studies due to structural macroeconomic 

differences, thereby applying statistical weights based 

not only on intra-study sample size but also on inter-

study variance. 

The mathematical output, visually represented by 

the green diamond at the base of the forest plot, 

reveals a highly significant pooled SMD of 0.46 (95% 

CI: 0.32, 0.60; Z-score = 6.42, p < 0.001). In the 

context of macroeconomic policy, an SMD of 0.46 

represents a robust, moderate-to-large positive effect 

size. Crucially, because the entire span of the 95% 

Confidence Interval sits strictly to the right of the red 

vertical line of no effect (0.00), the data definitively 

rejects the null hypothesis. It mathematically proves 

that implementing rigorous IP frameworks and high 

institutional quality does not suppress developing 

economies; rather, it significantly favors and 

accelerates cross-border technology transfer. The 

visual architecture of the forest plot further delineates 

specific study impacts. Zhang et al. (2025), carrying 

the highest weight (13.5%), demonstrates the most 

extreme individual effect size (SMD = 0.75), visually 

indicating that concentrated, geographically bounded 

policy interventions like FTZs yield the most dramatic 

technological accelerations. However, the synthesis 

also detected significant structural heterogeneity (I2 = 
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68.4%, p < 0.01). This high I2 statistic is not a flaw, 

but a profound economic revelation: it statistically 

confirms that while the overarching trajectory of IP 

reform is highly positive, the absolute magnitude of 

technological absorption fluctuates wildly depending 

on the specific host nation’s baseline absorptive 

capacity and localized governance structures. 

 

 

 

Table 4 transitions the study from pure statistical 

abstraction into actionable economic theory, providing 

a detailed schematic representation of how broad 

institutional governance dictates Total Factor 

Productivity (TFP). The empirical findings extracted 

from Dogan & Wong (2020) and Lee & Tan (2006) 

directly address a persistent fallacy in developmental 

economics: the assumption that raw capital influx 

naturally generates technological advancement. Table 

4 systematically dismantles this assumption by 

mapping the precise pathophysiology of 

macroeconomic spillovers. The first variable analyzed, 

Institutional Governance, is identified not merely as a 

contributing factor but as the primary catalytic 

mechanism. Dogan and Wong’s highly significant 

positive coefficients demonstrate that without the rule 

of law, regulatory efficiency, and robust IP protection, 

foreign capital remains isolated in low-skill assembly 

enclaves. High institutional quality resolves the Arrow 

Information Paradox; it provides the absolute legal 

certainty required for multinational corporations to 

risk deploying their most advanced proprietary 

engineering and managerial processes in foreign 

jurisdictions. 

Furthermore, Table 4 elucidates the specific 

physical channels through which this knowledge 
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flows. The data indicate that exports and non-capital 

imports serve as the primary knowledge conduits. This 

finding suggests that deep integration into global value 

chains—where local firms are forced to meet the 

exacting, high-tech standards of international export 

markets—creates the physical and operational 

proximity necessary for tacit knowledge to spill over 

from foreign subsidiaries to domestic suppliers. 

Finally, the table highlights the critical variable of 

capital origin. The VECM regression models utilized by 

Lee and Tan mathematically confirmed that FDI 

originating from technologically mature, advanced 

nations (such as the G7 or specific OECD members) 

yields exponentially higher localized spillovers 

compared to capital from less advanced regions. This 

theoretically mandates a shift in ASEAN investment 

policy; governments must pivot away from 

indiscriminate capital attraction and instead tailor 

their institutional and IP frameworks specifically to 

attract high-quality, R&D-intensive multinational 

entities capable of transferring sophisticated 

technologies to the domestic workforce. 

 

 

 

Table 5 provides a highly focused, granular 

analysis of the specific policy mechanisms operating 

within the geographically bounded confines of Free 

Trade Zones (FTZs). While Table 4 addressed broad 

national macroeconomics, Table 5 illustrates how 

specialized, localized legal ecosystems artificially 

accelerate the principles of Agglomeration Economics. 

The foundational data point extracted from Zhang et 

al. (2025) demonstrates a staggering empirical reality: 

the mere establishment of an FTZ framework created 

a massive catalytic effect, measured as an increase of 

696.5 units in the Green Technological Innovation 

(GTI) index via Difference-in-Differences estimation. 

This phenomenal surge is not due to the physical land, 

but to the concentration of legal and physical 

infrastructure that drastically lowers the transaction 

costs associated with cross-border business 

operations. By legally bounding a specific geographic 

space, FTZs create ultra-dense industrial clusters 

where the spatial proximity of multinational firms, 

local suppliers, and skilled labor forces frequent, high-

velocity interactions, thereby hyper-accelerating the 

diffusion of complex, uncodified tacit knowledge. 

Furthermore, Table 5 delineates the specific 

administrative tools that forge this high-trust 

environment. The spatial analysis by Li et al. (2024) 

confirms that local regulatory frameworks strictly 

dictate the volume and quality of sustainable 

corporate investment. Multinational corporations 

perform complex risk-calculus before deploying 
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proprietary technology; the presence of an FTZ acts as 

a macroeconomic signal of reduced operational 

friction. This is brilliantly contextualized by the 

qualitative insights derived from Fadlan's analysis of 

the Batam FTZ. The integration of Dedicated IP Courts 

and specialized dispute resolution forums 

fundamentally alters the risk landscape. By replacing 

the often slow, unpredictable nature of broad national 

legal systems with highly specialized, predictable, and 

accelerated enforcement pathways, the FTZ mitigates 

the existential fear of technological expropriation. 

When combined with digital licensing systems like the 

IBOSS-RBA, these bounded legal interventions create 

a micro-environment of supreme institutional trust, 

directly resulting in the massive technological 

innovation metrics observed in the econometric data. 

 

 

 

Table 6 addresses the most critical structural 

limitation identified within the meta-synthesis, 

exploring the profound interplay between statutory 

legal strictness and the sociological concept of 

domestic absorptive capacity. The data extracted for 

this table mathematically validates the Knowledge 

Spillover Theory of Entrepreneurship, providing a 

stark warning against treating intellectual property 

law as an isolated panacea for economic 

underdevelopment. The findings from Sudsawasd 

(2014) reveal a vital nuance: strict statutory 

Intellectual Property Rights are directly and positively 

associated with localized productivity increases 

exclusively in developed economies that already 

possess preexisting technological capabilities. In 

developing nations lacking an educated workforce, the 

unilateral imposition of strict, TRIPS-compliant patent 

laws risks cementing technological monopolies for 

foreign corporations without generating any domestic 

macroeconomic benefit. 

To bridge this developmental divide, Table 6 

highlights the empirical findings of Yunus & Wahob 

(2021), whose Seemingly Unrelated Regression (SUR) 

models provided a breakthrough in understanding 

labor productivity. Their data mathematically proved 

that actual labor productivity gains in host nations are 

driven heavily by active learning effects rather than the 

mere influx of raw foreign capital. This encapsulates 

the essence of Absorptive Capacity—the intrinsic 

ability of a domestic workforce to recognize, assimilate, 

and commercially exploit external proprietary 

knowledge. If a multinational firm deploys advanced 

robotics in a host nation, but the local labor force lacks 

basic engineering literacy, the technology transfer is 

functionally zero. Consequently, the table identifies 

Sectoral Targeting as a vital strategy; technological 
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diffusion is empirically strongest in medium-high 

manufacturing sectors where a baseline of technical 

skills already exists. The theoretical implication of 

Table 6 is profound: to avoid the middle-income trap, 

ASEAN policymakers cannot rely solely on drafting 

strict IP laws. They must pair robust legal protections 

for foreign investors with aggressive, state-sponsored 

investments in domestic education, vocational 

training, and active legal incentives (such as 

technology-transfer bonuses) to legally compel and 

structurally enable the localized learning effects that 

drive true endogenous economic growth. 

 

 

 

The quantitative synthesis of the nine essential 

manuscripts provided definitive empirical evidence 

that institutional quality and robust Intellectual 

Property frameworks act as fundamental catalysts for 

FDI-driven knowledge diffusion. The pooled SMD of 

0.46 strongly suggested the rejection of the critical 

hypothesis that strict IP laws universally stifle 

developing economies. Rather, when implemented 

within strategic institutional frameworks, strictly 

enforced legal protections significantly enhanced 

regional productivity. The foundational of knowledge 

diffusion in international economics rests upon 

resolving the Arrow Information Paradox. In a free 

market lacking robust IP protection, the creator of a 

technology cannot easily sell or license that knowledge 

because revealing the knowledge to a potential buyer 

inherently gives it away for free. Multinational 

corporations possessing advanced proprietary 

technologies are therefore fundamentally unwilling to 

transfer operations to jurisdictions where their 

intellectual assets can be expropriated with 

impunity.11 

The data extracted from Sudsawasd (2014) and 

Manickam et al. (2023) demonstrated that statutory 

strengthening of IP rights directly correlated with an 

expansion of international trade and inward FDI. By 

creating a legally enforceable property right over 

intangible knowledge, IP law dramatically lowered the 

transaction costs associated with cross-border 

licensing and joint ventures. The legal framework 

transformed knowledge from a pure public good 

subject to market failure into a tradable asset.12 When 

an ASEAN member state implemented TRIPS-

compliant frameworks, it sent a highly credible 

macroeconomic signal to global investors, mitigating 

perceived systemic risks and shifting the nature of 

inward FDI from low-value, isolated extraction toward 

high-value, integrated manufacturing.
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The findings of Dogan and Wong (2020) must be 

analyzed through the lens of Endogenous Growth 

Theory. Unlike classical models that treat 

technological progress as an exogenous variable, 

endogenous growth models posit that economic 

growth is primarily the result of internal, deliberate 

investments in human capital, innovation, and 

knowledge. Dogan and Wong demonstrated that the 

mere presence of foreign capital was statistically 

insufficient to generate Total Factor Productivity gains. 

The catalytic variable was high institutional quality. 

Institutional quality encompasses the rule of law, 

regulatory efficiency, and government transparency.13 

This macroeconomic principle is perfectly localized in 

the administrative reforms observed in the Batam FTZ, 

specifically the implementation of the Indonesia 

Batam Online Single Submission Risk-Based 

Approach (IBOSS-RBA) system. The IBOSS-RBA 

functions as a digital licensing system that 

fundamentally reduces bureaucratic friction. By 

digitizing the investment and IP registration process, 

the FTZ eliminated administrative bottlenecks and 

reduced the opportunity for corrupt rent-seeking 

behaviors. The digital licensing system acts as a highly 

effective, localized proxy for high institutional quality. 

It transparently accelerates the legal required for 

multinational corporations to register their patents 

and secure their operations, thereby facilitating the 

rapid deployment of advanced technologies into the 

regional economy14, as detailed in Figure 2. 
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The most dramatic statistical effect sizes observed 

in this meta-analysis were derived from the studies 

examining Free Trade Zones, specifically the findings 

of Zhang et al. (2025) demonstrating exponential 

growth in the Green Technological Innovation index 

following FTZ establishment. This phenomenon is 

explained by the economic theory of agglomeration. 

Agglomeration economies occur when firms, suppliers, 

and skilled labor cluster in a specific geographic 

location, leading to significantly reduced production 

costs and accelerated innovation.15 FTZs act as 

artificial accelerators for agglomeration. However, the 

legal contracting mechanisms within these zones are 

what dictate the depth of knowledge diffusion. A 

critical finding from the qualitative analysis of the 

Batam FTZ is the implementation of a technology-

transfer bonus scheme. This specific legal contracting 

mechanism addresses the inherent flaw of passive 

FDI.16 Traditionally, foreign subsidiaries might operate 

in an FTZ but refuse to share proprietary engineering 

processes with local suppliers. The technology-

transfer bonus scheme alters this dynamic by offering 

explicit financial and regulatory incentives—such as 

extended tax holidays or reduced import tariffs—

exclusively to multinational corporations that can 

legally prove they have trained local workers in 

advanced proprietary techniques or established joint 

R&D ventures with domestic institutions. By 

embedding these performance requirements directly 

into the investment contract, the host nation 

transforms passive capital accumulation into active, 

legally mandated capability building17, detailed in 

Figure 3. 

The SUR (Seemingly Unrelated Regression) 

estimator utilized by Yunus and Wahob (2021) 

mathematically proved that labor productivity gains in 

Malaysian manufacturing were driven predominantly 

by active learning effects rather than passive capital 

accumulation. This validates the Knowledge Spillover 

Theory of Entrepreneurship, which argues that 
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incumbent firms generate new knowledge, but local 

entrepreneurs and workers act as the conduit to 

commercialize that knowledge locally. This 

underscores the concept of absorptive capacity. 

Absorptive capacity is defined as the ability of a 

domestic firm to recognize the value of new, external 

information, assimilate it, and apply it to commercial 

ends. If a multinational corporation deploys highly 

advanced robotics in an ASEAN FTZ, but the local 

labor force lacks foundational engineering education, 

the potential for knowledge diffusion is fundamentally 

zero. The legal architecture of an FTZ must therefore 

transcend passive IP protection. A dual-pronged 

approach—providing rigorous digital legal protection 

for foreign assets via systems like IBOSS-RBA while 

aggressively mandating domestic learning via 

technology-transfer bonuses—represents the optimal 

path for ASEAN member states to escape the middle-

income trap.18 

While the quantitative synthesis provides robust 

insights into the dynamics of knowledge diffusion, 

several critical methodological and statistical 

limitations must be explicitly acknowledged. The data 

extraction and transformation protocol utilized in this 

study presents a profound biostatistical limitation. 

The synthesis mathematically converted deeply 

disparate econometric metrics—including regression 

coefficients from Difference-in-Differences estimators, 

Spatial Analyses, and cross-sectional Ordinary Least 

Squares regressions—into a single Standardized Mean 

Difference.19 While algebraically permissible using 

established biostatistical formulas, this approach is 

statistically vulnerable. A primary study utilizing a 

Difference-in-Differences estimator inherently controls 

for unobserved, time-invariant confounding variables, 

whereas a cross-sectional OLS regression does not. By 

transforming these deeply diverse outputs into a single 

Cohen’s d, the methodology strips away the vital 

context of the original covariates. Conflating regional 

patent application volumes with national labor 

productivity gains and Total Factor Productivity 

measures slightly different dimensions of knowledge 

diffusion. The pooled SMD of 0.46 must therefore be 

interpreted as a broad, directional indicator of a 

positive macroeconomic trend, rather than an 

absolute, standardized measure of perfectly equivalent 

variables.20 

 

4. Conclusion 

This comprehensive meta-analysis and systematic 

synthesis provides robust empirical support for the 

hypothesis that high institutional quality and rigorous 

Intellectual Property frameworks act as highly 

significant catalysts for FDI-driven technology transfer 

within the Association of Southeast Asian Nations. The 

statistically pooled empirical data strongly suggest 

that secure legal environments, particularly those 

localized within Free Trade Zones, encourage 

multinational entities to deploy advanced technologies 

rather than isolated capital. 

The analysis revealed a highly complex legal-

economic. Free Trade Zones produced dramatic 

accelerations in regional innovation indices by pairing 

reduced bureaucratic friction—such as the digital 

licensing mechanisms of the IBOSS-RBA—with 

specialized legal incentives. However, the data 

definitively established that statutory IP strictness 

alone is an insufficient driver of broad economic 

development. The actual absorption of cross-border 

knowledge is entirely dependent upon the host 

nation's domestic absorptive capacity and the 

implementation of active legal contracting 

mechanisms, such as technology-transfer bonus 

schemes. ASEAN member states must strategically 

pair their modernized, TRIPS-compliant digital IP 

frameworks with aggressive investments in localized 

human capital to fully realize the transformative 

potential of foreign direct investment. 
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