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Abstract: The complex interactions of industrial Policy, structural transformation, 

economic growth, and competitive strategy within regional industries are examined in this 

research. Using a dynamic capabilities framework, the study examines the mediating roles 

of organizational innovation and adaptability in the link between competitiveness and 

macroeconomic variables. A two-way fixed effects model is used in this study to examine 

the influence of structural transformation (ST) on Industrial Policy (IP). Using regional 

data covering the years 2010 to 2022, the research undertaken in this paper explores the 

dynamics of the Indonesian economy by empirically assessing the consequences of 

structural change on industrial Policy. In order to establish a comprehensive model that 

clarifies the mechanisms through which industrial policies and structural shifts impact the 

development of dynamic capabilities, ultimately influencing competitiveness strategies, 

this research draws on a large amount of empirical data and integrates insights from 

seminal works. Our research adds to our knowledge of strategic management in regional 

industries by providing detailed information on how economic development and policy 

interventions influence businesses’ ability to adapt and gain a competitive edge. In 

addition to advancing scholarly discourse, this study offers business executives and 

politicians valuable insights for managing the intricacies of global economic processes.  

Keywords: industrial policy; structural transformation; economic growth; dynamic 

capabilities; competitiveness 

1. Introduction 

The relationship between industrial Policy, structural change, and economic 

development is crucial to understanding how a country should approach its 

competitiveness in the ever-changing world of international economics (Haar, 2014). 

According to Stiglitz (2015) and Lin (2011), industrial strategy is essential for 

allocating resources and supporting specific industries. Developing and executing 

efficient industrial strategies is essential to advancing a country’s long-term economic 

growth. Moreover, structural transformation is a notion Sampath (2016) delves into in 

great detail. It is essential in transforming the economy’s composition since it 

facilitates the shift from traditional to contemporary industries. Measuring Indonesia’s 

competitiveness development requires understanding how it manages this 

revolutionary process. Competitiveness and structural change are complex; effective 

transitions often increase resilience, productivity, and creativity. Competitiveness is 

linked to economic growth, a fundamental component of development initiatives.  

According to Eid Hamood and Thiruchelvam (2023), institutional frameworks 
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that reward innovation and productivity are necessary for long-term economic 

development. Analyzing the relationship between competitiveness and economic 

development in the Indonesian setting sheds light on the effectiveness of current 

policies and the country’s readiness to participate in international markets. The 

heterogeneity of Indonesia’s geographical landscape plays a pivotal role in shaping its 

regional economic dynamics. Regional variation regarding industrial development, 

resource allocation, and policy impact necessitates a nuanced analysis. Geographical 

location heterogeneity is crucial in understanding regional economic dynamics (Flores, 

2000). This study, therefore, considers the diverse economic conditions and challenges 

faced by different regions in Indonesia, offering a comprehensive understanding of the 

national economic growth and strategic competitiveness. 

This aligns with the more general call for research that advances theory while 

also developing workable solutions to address actual problems in regional economic 

development (Ahmad et al., 2019; Al-Hussaini et al., 2019; Haloul et al., 2024). 

Illuminating the complex relationships between studies significantly adds to the body 

of knowledge already in existence. First, empirically investigating the precise 

mechanisms through which industrial policies impact firms’ competitive positioning 

and strategic capabilities broaden the scholarly discourse. The significance of 

industrial policies in economic development has been emphasized by academics such 

as (Alfahad et al., 2022); however, this study contributes to the field by offering 

empirical evidence of the causal relationships between these policies and the growth 

of dynamic capabilities within the framework of regional industries. 

The need for a thorough understanding of the complex relationships between 

structural change, industrial Policy, and economic development in the particular 

setting of Indonesia is what spurred this study. Scholars, politicians, and international 

stakeholders are interested in Indonesia’s growth trajectory due to its complex 

economy and vital geopolitical location in Southeast Asia. The nation’s ambitious 

long-term development initiatives, such as Indonesia, which emphasizes the 

significance of industry-led growth and technological improvement, demonstrate its 

commitment to attaining sustainable and inclusive economic growth (Diercks et al., 

2019). By providing a customized analysis that considers Indonesia’s distinct 

economic, social, and political situation, this study seeks to close this gap. 

Additionally, the research advances knowledge on how Indonesia’s competitiveness 

is impacted by economic development fueled by successful industrial policies and 

structural change. This study examines how structural change, industrial Policy, and 

economic development interact to determine the fundamental processes underpinning 

Indonesia’s competitiveness strategy. This study’s careful analysis of how industrial 

policies influence Indonesia’s structural transformation process is one of its main 

contributions. This research includes these components, which examine how 

Indonesia’s industrial policies, structural transformation programs, and economic 

development paths all work together to shape the country’s competitiveness strategy. 

Through empirical data and policy studies, we aim to shed light on the complexities 

of Indonesia’s pursuit of competitiveness in the face of changing global economic 

dynamics. 

The goal to offer practical insights to industry leaders and policymakers is 

another driving force behind this study. This research aims to provide helpful guidance 
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for developing efficient policies and strategies by empirically validating the 

relationships between industrial Policy and competitiveness strategy. Policymakers 

and stakeholders may benefit from the research’s insights into the effectiveness of 

existing initiatives and possible areas for improvement. In a larger sense, the 

research’s conclusions could provide insightful guidance for other developing nations 

with comparable goals and obstacles. It offers insights that can propel the nation’s 

economy towards sustainable and inclusive growth and serve as a model for other 

countries following a similar path. This study explores the instance of Indonesia, 

looking at how these three crucial elements work together to build a competitive 

environment for the nation. The paper is structured into six main sections: the 

introduction, literature review in Section 2, methodology in Section 3, findings and 

analysis in Section 4, followed by conclusions, draft recommendations, and 

suggestions for further studies in Section 5. The study’s limitations are discussed in 

the final section. 

2. Literature review 

Empirical research has illuminated the complex relationships between these 

crucial variables by examining the effects of Industrial Policy (IP), structural 

transformation (ST), and economic growth (EG) on Competitiveness strategy (CSD) 

through Dynamic Capabilities (DC) in the Regional Industry (RI). Economic Policy, 

or IP, reflects the government’s actions and initiatives to change the economic 

landscape (O’Connor, 2013; Rodrik, 2008). It acts as a framework for regulations that 

directs resource distribution and shapes an area’s general economic activity. 

Simultaneously, structural transformation (ST) refers to the essential alterations in the 

economic structure of a country, often linked to transitions from agricultural to 

industrial and ultimately to service-oriented industries (McMillan and Rodrik, 2011; 

Cherif and Hasanov, 2019). The patterns of structural change significantly impact the 

dynamics of regional industries (Ocampo et al., 2009). 

A significant topic in economic literature, economic growth (EG), is intimately 

related to the more general ideas of IP and ST. Empirical data point to a mutually 

beneficial connection in which well-designed industrial policies may promote 

structural change and long-term economic development (Rodrik, 2004). Nonetheless, 

there is still much to learn about the nature of these policies, their efficacy in various 

regional settings, and how they affect competitiveness and strategy.  

The capacity of businesses and regions to establish and maintain a competitive 

edge in the global marketplace is known as Competitiveness Strategy (CS), a short 

form for strategic competitiveness (Ireland and Hitt, 1999; Porter, 1990). According 

to Bierly and Daly (2007), the Dynamic Capabilities (DC) theoretical framework 

captures an organization’s capacity for innovation, adaptation, and resource 

reconfiguration in the face of a changing business environment. Understanding how 

regions may use industrial Policy, structural change, and economic development to 

improve their competitive positions centres on the junction of CSD and DC. Coutinho 

et al. (2012), Dosi et al. (2015) and Vrolijk (2021) developed a framework of regional 

Industry (RI) and have used a variety of approaches to investigate the empirical aspects 

of Industrial Policy (IP) Structural Transformation (ST), Economic Growth (EG) 
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Competitiveness Strategy (CS), and of Dynamic Capabilities (DC). This review 

investigates foundational theories and empirical studies to explore how changes in the 

economic structure of Indonesia, encompassing shifts from traditional to modern 

sectors, cause and shape the country’s industrial policies. The aim is to understand 

these complex relationships comprehensively, positioning structural transformation as 

a key determinant in the evolution of industrial Policy and offering critical insights for 

effective policy formulation and economic strategy development in Indonesia. 

2.1. Theoretical foundations 

The relationship between structural transformation and industrial Policy and its 

impact on the dynamic capabilities and competitiveness of Indonesian regional 

industries is profoundly shaped by the contributions of eminent economists. Wendra 

et al. (2019) assured how developed nations have historically leveraged industrial 

policies influenced by their structural transformations to facilitate economic growth. 

Furthermore, adaptable industrial policies are necessary in response to global 

economic shifts and structural transformation (O’Connor, 2013; McMillan and Rodrik, 

2011). Asian economies have used industrial Policy for economic transformation 

(Ahmad et al., 2019)—effective industrial policies promoting industrial growth amid 

structural transformation (Khouroh et al., 2020). Gupta (2022) has collectively 

established a comprehensive understanding of how structural transformations drive 

the development and effectiveness of industrial Policy, highlighting its critical role in 

enhancing regional competitiveness and economic growth in emerging economies like 

Indonesia. An essential and effective policymaking and strategic economic planning 

in the Indonesian context offers valuable lessons for other emerging economies 

navigating similar development paths. 

2.2. Structural transformation and regional competitiveness in Indonesia 

Structural transformation is a cornerstone in comprehending economic 

development, especially in Indonesia’s transitioning economy. Ohno (2009) highlights 

that this process involves moving from traditional, agriculture-based sectors to more 

modern, industrial, and service-oriented ones, a shift critical for enhancing 

productivity and fostering sustainable growth. This transition has played a vital role in 

shaping adaptive and forward-looking industrial policies in Indonesia, essential for 

boosting regional competitiveness and developing dynamic capabilities. Hill (1997) 

stated that “economic change in modern Indonesia” offers insights into how 

Indonesia’s structural transformation, influenced by global economic trends and 

domestic policy decisions, has necessitated a strategic reorientation of the country’s 

industrial policies. The government’s proactive role in this transformation has been 

critical, focusing on supporting emerging industries, fostering innovation, and 

enhancing competitiveness in tune with the evolving dynamics of the global market 

and internal socio-economic conditions. 

This section delves into how the structural economic changes in Indonesia have 

driven the development of its industrial policies. These policies are not just reactive 

measures but are also pivotal in shaping the country’s industrial landscape, fostering 

innovation, and enabling industries to adapt to the changing economic structure. The 
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Indonesian experience thus provides a compelling example of how structural 

transformations can drive policy evolution and necessitate a nuanced understanding of 

these dynamics for effective policymaking. 

Moreover, developing dynamic capabilities in Indonesian industries in response 

to structural transformation underscores the importance of aligning industrial Policy 

with economic transformation. This alignment is crucial for enhancing regional 

competitiveness, as industries must continually adapt and innovate to remain relevant 

in the rapidly evolving global economy. In conclusion, this intensive analysis of 

Indonesia’s experience highlights the intricate relationship between structural 

transformation, industrial Policy, and regional competitiveness. Understanding these 

dynamics is vital for scholars and policymakers, particularly in developing economies, 

where economic structure and Policy are closely interlinked and significantly impact 

regional growth and competitiveness. 

2.3. Structural transformation as a driver of industrial policy 

Structural transformation in Indonesia is pivotal in driving the evolution of 

industrial Policy in this economic dynamic. As Bradford and Branson (2007) 

highlighted, transitioning from agrarian to more industrialized and service-oriented 

sectors significantly influence productivity and economic growth. This structural shift 

is a critical determinant in developing and adapting industrial policies. A concept 

explored in depth by Hill (2000) said that adapting industrial policies in response to 

structural transformation is crucial for enhancing regional competitiveness and 

economic performance. Teece et al. (1997) suggested the importance of evolving 

economic structures in shaping industries’ abilities to innovate and compete globally. 

The Indonesian experience vividly illustrates how these structural transformations 

dictate the formulation and evolution of industrial policies, impacting its industries’ 

local and international competitiveness. Amsden (2001) provides additional context 

by examining how other Asian economies have navigated structural transformation 

and suggests that successful industrial policies are closely aligned with specific stages 

and characteristics of structural transformation. This aligns with Indonesia’s approach, 

where diverse regional economic transformations necessitate adaptable and responsive 

industrial policy frameworks. The government’s proactive role in formulating and 

adjusting industrial policies in response to structural transformation has been 

instrumental in Indonesia. This has reshaped the industrial landscape and encouraged 

innovation and sustainable development within these emerging sectors. The 

Indonesian case offers valuable insights into the complex relationship between 

structural transformation and industrial Policy, providing a model for other emerging 

economies navigating similar paths of economic development. The comprehensive 

literature review has established a robust theoretical foundation for our study, 

elucidating the intricate interplay between structural transformation, industrial Policy, 

and their collective impact on economic development and competitiveness in 

Indonesia.  

3. Methodology 

3.1. Model setting 
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A two-way fixed effects model is used in this study to examine the influence of 

structural transformation (ST) on Industrial Policy (IP). Using regional data covering 

the years 2010 to 2022, the research undertaken in this paper explores the dynamics 

of the Indonesian economy by empirically assessing the consequences of structural 

change on industrial Policy. 

Chen (2022) shows that by improving the analysis and estimating accuracy, the 

two-way fixed effects model can handle the panel data’s heteroskedasticity and 

autocorrelation issues while controlling for individual and time-fixed effects. Chen 

(2022) and Xu et al. (2022) drew a model as shown in Equation (1).  

𝐼𝑃𝑖𝑡 = 𝛽0 + 𝛽1𝑆𝑇𝑖𝑡 + ∑ 𝛽𝑗

8

𝑗=2

𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑖𝑡 + 𝜃𝑖 + 𝜇𝑡 + 𝜔𝑖𝑡 , 𝑖 = 1,2 ⋯ 𝑛, 𝑡 = 1,2 ⋯ 𝑇 (1) 

where 𝑖  denotes the province, and 𝑡  signifies the year. ST represents structural 

transformation and indicates Industrial Policy (IP). The collection of vectors impacting, 

which includes measures of CS, EG level, DC, RI, and EI, and where 𝜇 stands for the 

province-fixed effect, time-fixed impact, and the province. Some variables are 

assumed to be logarithmic in order to remove heteroskedasticity. The connection that 

has been presented above develops from the following logic chain as shown:  

ST → RDI → ICT→ CSDC → IP 

Cherif and Hasanov (2019) and Chintrakarn et al. (2021) findings have shown 

the influence of IP on regional dynamic influence/competitiveness strategy with 

dynamic capabilities and industrial structure upgrading the Equation (2) model is 

constructed using the above logic chain. 

𝑀𝑒𝑑𝑖𝑡 = 𝜑0 + 𝜑1𝑆𝑇𝑖𝑡 + ∑ 𝜑𝑗

8

𝑗=2

𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑖𝑡 + 𝜃𝑖 + 𝜇𝑡 + 𝜔𝑖𝑡 , 𝑖 = 1,2, ⋯ , 𝑛, 𝑡 = 1,2, ⋯ , 𝑇 (2) 

Equation (2) shows a statistical model used in empirical research to examine the 

connection between several independent factors and a dependent variable, 𝑀𝑒𝑑𝑖𝑡. ST 

stands for structural transformation, 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑖𝑡  denotes a set of control variables, 

𝜃𝑖  captures individual fixed effects, 𝜇𝑡  accounts for time-fixed effects, and 𝜔𝑖𝑡  it 

captures the error term. 

3.2. Variables selection 

The influence of industrial Policy (IP) on industry performance and efficiency is 

the dependent variable of this research, which makes use of the slacks-based measure 

(SBM) model, Decision-making Units (DMU), and data envelopment analysis (DEA). 

According to Di Maio (2009), effective industrial policies may significantly impact 

the expansion and competitiveness of industries, giving governments a framework for 

influencing industrial policies.  

The methodological technique of Data Envelopment Analysis (DEA) emphasizes 

the investigation’s empirical element, and it is beneficial for evaluating the relative 

effectiveness of decision-making units (DMUs), which are the industrial entities that 

are impacted by industrial Policy in this context (Nodin et al., 2022). The DEA 

technique makes it possible to quantify the degree to which these units transform 

inputs into outputs, providing information on how effectively resources are used 

within the sectors that are the subject of the research, as shown in Equations (3) and 
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(4).  

𝐼𝑃 = 𝑚𝑖𝑛
1 + (1 𝑚⁄ ) ∑ (𝑆𝑖

− 𝑋𝑖0⁄ )
𝑚

𝑖=1

1 − (1 𝑆⁄ ) ∑ (𝑆𝑟
+ 𝑌𝑟0⁄ )

𝑠

𝑟−1

 (3) 

{

𝑋𝑖0 ≥ ∑ 𝑋𝑖ℎ𝜆ℎ

𝑛

ℎ=1,𝑗≠0

− 𝑆−; 𝑌𝑖0 ≤ ∑ 𝑌𝑖ℎ𝜆ℎ

𝑛

ℎ=1,𝑗≠0

+ 𝑆+

∑ 𝜆ℎ

𝑛

ℎ=1

= 1; 𝜆ℎ ≥ 0

𝑖 = 1,2, ⋯ 𝑚; ℎ = 1,2, ⋯ 𝑛;

𝑟 = 1,2, ⋯ 𝑠; 𝑋𝑖ℎ ≥ 0; 𝑌𝑖ℎ ≥ 0}

 (4) 

 

where Xij and Yij represent factor input i in the ℎ regions, previous input is represented 

by m, and output, whether wanted or undesired, is represented by s. The variables S− 

and S+ represent the input and output slack correspondingly.  

The primary explanatory variables are GDP, structural transformation (ST), and 

Indonesia’s influence on economic dynamics. The impact of Indonesia as a primary 

driver of global economic development has been studied by academics who have 

highlighted the country’s impact on structural changes and the general trajectory of 

GDP growth in both local and international settings. As such, this research 

incorporates these fundamental explanatory factors to thoroughly evaluate the GDP, 

structural transformation dynamics, and Indonesia’s impact on economic growth. 

Competitiveness strategy with Dynamic Capabilities (CSDC) and Regional 

Dynamic Influence (RDI) are the mechanism factors in this research. In order to 

comprehend how dynamic skills contribute to strategic competitiveness within the 

sector, the research uses CSDC as a tool. In order to clarify the regional influences on 

industrial dynamics, the research also considers Regional Dynamic Influence (RDI). 

Building on theories of regional economics, RDI reveals the complex processes by 

which spatial factors affect industrial competitiveness, as shown in Equation (5).  

RDI = ∑ mym

3

m=1
 (5) 

Economic Growth (EG), Competitiveness Strategy (CS), Dynamic Capabilities 

(DC), Region Industry (RI), Empirical Investigation (EI), and the Industrial Policy, 

Transformation, and Growth Composite (ITC) are the control variables used in this 

research. While Competitiveness strategy (CS) explores industry-specific competitive 

strategies, Economic Growth (EG) is essential, reflecting the overall economic 

situation. While empirical investigation (EI) guarantees a rigorous empirical approach, 

regional industry (RI) considers the regional effect. Important policy components are 

included in the Industrial Policy, Transformation, and Growth Composite (ITC). The 

research accomplishes a thorough understanding of the complex interactions between 

industrial Policy, structural change, and economic development by controlling for 

these factors. Table 1 contains a collection of the variables and abbreviations.  
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Table 1. List of control variables and abbreviations. 

Variable name Variable symbol 

Economic Growth EG 

Competitiveness Strategy CS 

Dynamic Capabilities DC 

Region Industry RI 

Empirical Investigation EI 

Industrial Transformation Composite ITC 

3.3. Data 

The National Bureau of Statistics is a fundamental source of information that 

thoroughly understands Indonesia’s economic metrics. In contrast, sector-specific data 

essential to comprehending economic dynamics may be found in the Indonesia Energy 

Statistical Yearbook and Industrial Statistical Yearbook. Environmental background 

is provided by the Indonesia Environmental Statistical Yearbook, which is essential 

for evaluating sustainable growth. Furthermore, the EPS data platform makes getting 

detailed data at the regional level easier, spanning 2010 through 2022. The study’s 

reliability is bolstered by the varied and reliable data sources, which also provide a 

comprehensive investigation of the impact of economic development, structural 

change, and industrial Policy on industry competitiveness in the area. 

4. Results and discussion 

The descriptive statistics for the significant variables are shown in Table 2, which 

provides an overview of the variability and primary trends of the dataset. The mean 

for Industrial Policy (IP) is 0.3680, with considerable variance. Significant variation 

may be seen in structural transformation (ST), which ranges from 0.015 to 18.1977. 

The mean of Economic Growth (EG) is 4.4760, indicating a steady trend. DC show a 

more comprehensive range from 0.88 to 22.49, while Competitiveness Strategic (CS) 

is centred at 3.0071. Empirical Investigation (EI) has a mean value of 14.0805, 

whereas Region Industry (RI) has a mean of 0.2688. An average of 0.7729 is found in 

the Industrial Policy, Transformation, and Industrial transformation Composite (ITC). 

The means of Regional Dynamic Influence (RDI) and Competitiveness Strategy with 

Dynamic Capabilities (CSDC) are 6.7970 and 5.6177, respectively. 

Table 2. Descriptive statistics. 

Variable Mean Std. Dev. Min Max 

IP 0.3680 0.1981 0.1048 1.0661 

ST 3.0577 3.0197 0.015 18.1977 

EG 4.4760 1.2688 3.0470 7.2580 

CS 3.0071 0.2231 4.3661 3.4960 

DC 4.0414 3.8161 0.88 22.49 

RI 0.2688 0.3112 0 1.49 
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Table 2. (Continued). 

Variable Mean Std. Dev. Min Max 

EI 14.0805 3.7844 3.05 31.80 

ITC 0.7729 0.397 0.0650 1.9087 

CSDC 5.6177 1.9966 3.3722 12.96 

RDI 6.7970 0.3214 5.8770 7.8166 

4.1. Baseline regression  

The baseline regression findings analyzing the correlations between the critical 

variables are shown in Table 3. For all models (1–4), the coefficient for structural 

transformation (ST) is consistently negative, highlighting the negative relationship 

between ST and the dependent variable. This shows that the dependent variable is 

negatively impacted in proportion to an increase in structural change. Economic 

growth (EG) has a variety of consequences. Model (2), for example, shows a 

substantial negative correlation, indicating that greater EG is associated with less 

reliance on the dependent variable. Dynamic Capabilities (DC) and Competitiveness 

Strategy (CS) show positive and negative coefficients, respectively, indicating 

complex interactions. Region Industry (RI) shows a consistently negative correlation, 

suggesting that regional characteristics may hamper the dependent variable. The 

Industrial Policy, Transformation, and Industrial Transformation Composite (ITC) and 

Empirical Investigation (EI) show negative coefficients, indicating a decreasing effect 

on the dependent variable. Notably, the findings vary when area and year-fixed effects 

are included, indicating the importance of considering these aspects when doing the 

study. 

Table 3. Baseline regression. 

Variable     

ST 
−0.0850*** −0.1180*** −0.0570*** −0.0507*** 

(0.004) (0.019) (0.007) (0.022) 

EG 
- - 0.0081 −0.5150*** 

  (0.007) (0.144) 

CS 
- - −0.1044* −0.3881*** 

  (0.059) (0.122) 

DC 
- - 0.0429*** 0.0470*** 

  (0.005) (0.007) 

RI 
- - −0.2329*** −0.1604** 

  (0.039) (0.058) 

EI 
- - −0.0040** −0.0070** 

  (0.002) (0.004) 

ITC 
- - −0.1070*** 0.1200* 

  (0.029) (0.072) 

_cons 
0.4290*** 0.4181*** 0.7588*** 4.5413*** 

(0.007) (0.029) (0.229) (1.241) 
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Table 3. (Continued). 

Variable     

Region Fe No Yes No Yes 

Year FE No Yes No Yes 

N 250 250 250 250 

Note: Standard errors in parentheses: *p < 0.1, **p < 0.05, ***p < 0.01. 

4.2. Influence mechanism  

The impact mechanism analysis findings are shown in Table 4, which clarifies 

the connections between the critical factors. Economic Growth (EG), Competitiveness 

Strategy (CS), and Structural Transformation (ST) are all significantly impacted 

negatively by Industrial Policy (IP). This suggests that decreased structural change, 

economic development, and competitiveness may be linked to increased industrial 

Policy. Mixed outcomes are shown by the ITC, which shows a negative effect on ST 

and EG and a favourable influence on Dynamic Capabilities (DC). Several factors 

influence the Regional Dynamic Influence (RDI) and Competitiveness Strategy with 

DC variables. Industrial Policy (IP) hurts CSDC, but Economic Growth (EG) and 

Competitiveness Strategy (CS) have a favourable influence. Conversely, EG and RDI 

have a negative correlation with ST and EI, whereas EG and RDI have a positive 

correlation.  

Table 4. Influence mechanism. 

Variable IP ITC CSDC RDI 

ST 
−0.0506*** −0.2766** −0.0400*** −0.0561*** 

(0.022) (0.112) (0.014) (0.013) 

EG 
−0.5144*** 3.2731*** −0.2031 0.2631*** 

(0.144) (0.941) (0.131) (0.102) 

CS 
−0.3881*** −3.0122*** 1.4800*** 1.0650*** 

(0.122) (0.703) (0.088) (0.081) 

DC 
0.0470*** 0.1380*** −0.0149*** 0.0350*** 

(0.007) (0.041) (0.004) (0.005) 

RI 
−0.1604** 0.9611** −0.1050* 0.0411 

(0.070) (0.407) (0.033) (0.050) 

EI 
−0.0070** −0.0514*** 0.0060** 0.0014 

(0.004) (0.016) (0.003) (0.003) 

ITC 
0.1200* −0.1206 −0.0077 −0.3050*** 

(0.071) (0.388) (0.049) (0.039) 

_cons 
4.5413*** −14.8670** 4.7670*** 4.5681*** 

(1.241) (6.488) (1.003) (0.804) 

Region Fe Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes 

N 250 250 250 250 

Note: Standard errors in parentheses: *p < 0.1, **p < 0.05, ***p < 0.01. 
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4.3. Robustness and endogeneity 

The robustness and endogeneity findings are shown in Table 5, which also 

examines how sensitive the model is to changes in the approach and any endogeneity 

issues. Solid results for Structural Transformation (ST), Economic Growth (EG), 

Competitiveness Strategy (CS), Dynamic Capabilities (DC), Region Industry (RI), and 

Empirical Investigation (EI) are obtained in Model (1) when a lagged dependent 

variable is included as an extra control. The coefficients show that the correlations 

hold up throughout time and continue to be statistically significant. The stability of the 

outcomes is confirmed by substituting the dependent variable in the regression 

equation with Model (2). Model (3) results are further validated using the instrumental 

variables technique to address endogeneity problems. The coefficients for ST, EG, CS, 

DC, RI, and EI further support the model’s resilience, all of which remain significant. 

Together, these findings highlight the model’s robustness and dependability while 

demonstrating the stability of the connections between industrial Policy, structural 

change, economic expansion, and strategic competitiveness in the context of the local 

industry. Including various specifications and approaches improves the results’ 

credibility and advances our knowledge of the complex processes behind the dynamics 

under study.  

Table 5. Robustness and endogeneity. 

Variable 
The dependent variable lagged 

one period 

Replacing the dependent 

variable 

Instrumental variables 

method 

Robust standard 

error 

ST 
−0.0390** −0.0631*** −0.1049*** −0.0507*** 

(0.022) (0.019) (0.029) (0.022) 

EG 
−0.4480*** −0.3741** −0.5288*** −0.5153** 

(0.159) (0.181) (0.211) (0.231) 

CS 
−0.4641*** −0.3388*** −0.7288*** −0.3881*** 

(0.122) (0.140) (0.159) (0.150) 

DC 
0.0405*** 0.0370*** 0.0372*** 0.0470*** 

(0.007) (0.006) (0.007) (0.006) 

RI 
−0.1460** −0.2090*** −0.1522* −0.1604*** 

(0.070) (0.080) (0.080) (0.061) 

EI 
−0.0060** −0.0066** −0.0005 −0.0070** 

(0.004) (0.004) (0.004) (0.004) 

ITC 
0.0125 0.1711** 0.0531 0.1200 

(0.070) (0.066) (0.081) (0.066) 

_cons 
4.3970*** 3.6050*** 6.2341*** 4.5413*** 

(1.171) (1.188) (1.550) (3.041) 

Region 
Fe 

Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes 

N 250 250 250 250 

Note: Standard errors in parentheses; *p < 0.1, **p < 0.05, ***p < 0.01. 
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4.4. Heterogeneity  

The geographic location heterogeneity findings are shown in Table 6, which 

shows differences in the connections between the critical variables in the East-Central 

and Western areas. Structural Transformation (ST) in the model (1), which focuses on 

the East-Central area, shows a substantial negative coefficient, indicating that the 

dependent variable decreases proportionately to a rise in structural transformation. 

Competitiveness Strategy (CS) and Economic Growth (EG) provide contradictory 

findings; CS shows a positive correlation, whereas EG has no discernible effect. The 

dependent variable increases in tandem with an increase in dynamic capabilities, as 

shown by the beneficial impact of DC. The East-Central Region’s Region Industry (RI) 

shows a positive correlation, indicating that regional characteristics positively impact 

the dependent variable.  

The Industrial Transformation Composite (ITC) indicates no significant 

correlation, whereas Empirical Investigation (EI) demonstrates a negative influence 

(Van Aswegen and Retief, 2021). Model (2), on the other hand, concentrates on the 

Western area and reveals unique patterns. Significant negative coefficients for both 

ST and EG indicate that greater levels of both variables are linked to a decrease in the 

dependent variable. Positive correlations are shown by CS, DC, RI, and EI, indicating 

a more substantial positive influence on the dependent variable in the Western area. 

There is no discernible correlation, according to the ITC.  

Table 6. Geographical location heterogeneity. 

Variable Model 1 [East-central region] Model 2 [Western region] 

ST 
−0.0741*** −0.0340*** 

(0.014) (0.011) 

EG 
−0.0349 −0.1790 

(0.150) (0.160) 

CS 
0.2222** 0.3903*** 

(0.088) (0.080) 

DC 
0.0288*** 0.0446*** 

(0.006) (0.007) 

RI 
0.1848* 0.1531** 

(0.088) (0.059) 

EI 
−0.0072*** 0.0003 

(0.003) (0.001) 

ITC 
−0.0548 0.0190 

(0.040) (0.041) 

_cons 
−0.2350 −0.8351 

(0.841) (0.650) 

Region Fe Yes Yes 

Year FE Yes Yes 

N 250 250 
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4.5. Discussion 

Using regional data covering the years 2010 to 2022, the research undertaken in 

this paper explores the dynamics of the Indonesian economy by empirically assessing 

the consequences of structural change on industrial Policy. A descriptive summary of 

how Industrial Policy (IP) is distributed regionally, showing trends and variances in 

several regions. Table 3’s empirical study offers quantitative insights into the link 

between Industrial Policy and Structural Transformation, along with statistical 

significance and coefficients to support or refute preexisting theories. This analysis is 

essential to comprehending how changes in economic structure impact regional policy 

choices. Tables 4 and 5 also examine the knock-on impacts of structural 

transformation on corporate strategy, entrepreneurship and innovation, and economic 

growth more comprehensively. These tables highlight the interdependence of factors 

in the Indonesian regional context and provide thorough frameworks for evaluating 

the complex effects of structural changes. 

Industrial Policy (IP), which reflects the government’s interventions and 

initiatives to promote economic growth, is crucial when studying individual variables 

(Rodrik, 2008). The direction of industrial strategies is greatly influenced by structural 

transformation (ST), which measures changes in economic composition (McMillan 

and Rodrik, 2011). The concept of Economic Growth (EG) illustrates how structural 

and Policy changes affect the macroeconomic picture by showing how they affect 

overall economic performance. In the regional context, corporate strategy (CS) and 

entrepreneurship and innovation (EI) are essential elements. The effectiveness of 

policy efforts may be determined by the alignment of company strategy with structural 

transformations, and the ability of areas experiencing economic changes to adapt can 

be enhanced via entrepreneurship and innovation (Teece et al., 1997; Aguilera et al., 

2007). 

5. Conclusion and recommendation  

To sum up, the empirical study of how industrial Policy, structural change, and 

economic development affect strategic competitiveness via dynamic capacities in local 

industries has produced insightful findings that have benefited both the academic and 

applied fields. Using regional data from 2010 to 2022 in Indonesia, this research 

empirically examines the effects of structural transformation on industrial Policy. The 

regional data presented in this study conclude with valuable quantitative insights into 

the relationship between Industrial Policy and Structural Transformation, elucidating 

trends and variations across regions. The cascading effects of structural transformation 

on corporate strategy, entrepreneurship and innovation, and economic growth. These 

findings underscore the interdependence of factors in the Indonesian regional context, 

offering a comprehensive framework to evaluate the intricate consequences of 

structural changes. Industrial Policy emerges as a critical aspect influencing regional 

economic dynamics, with its direction significantly shaped by structural 

transformation. Moreover, considering the interplay of Economic Growth, corporate 

strategy, entrepreneurship, and innovation is imperative for a holistic understanding 

of the impact of policy interventions on the evolving economic landscape. 

Based on the findings, it is recommended that policymakers in Indonesia focus 
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on aligning Industrial Policy with the ongoing structural transformations in the 

economy. Understanding the nuanced relationships between Industrial Policy, 

Structural Transformation, and other economic variables, such as corporate strategy, 

entrepreneurship, and innovation, will enable more effective policy formulation. 

Additionally, fostering an environment that encourages entrepreneurial activities and 

innovative endeavours aligned with the evolving economic structure can enhance the 

adaptability of regions undergoing significant economic changes. Policymakers 

should consider these recommendations to promote sustainable economic growth and 

development in Indonesia’s diverse regional contexts. 

6. Policy recommendation 

In light of the empirical findings and insights derived from the analysis of the 

Indonesian economy presented in this study, policymakers are encouraged to adopt a 

targeted and adaptive approach to Industrial Policy (IP) that aligns with the ongoing 

structural changes. Recognizing the critical influence of structural transformation (ST) 

on IP direction, it is recommended that policy interventions be tailored to individual 

regions’ specific characteristics and needs. Policymakers should leverage the 

quantitative insights provided in Table 3 to identify regional trends and variances in 

IP distribution, ensuring that interventions are responsive to the unique economic 

compositions of each area. Moreover, acknowledging the interdependence outlined in 

this study shows policymakers should prioritize initiatives that promote synergies 

between Industrial Policy, corporate strategy, entrepreneurship, and innovation. 

Facilitating an environment conducive to entrepreneurial activities and innovation, 

particularly in regions undergoing structural changes, will enhance the adaptability 

and resilience of the local economies. This adaptive policy approach, rooted in a 

nuanced understanding of regional dynamics, is crucial for fostering sustainable 

economic growth and ensuring the effective implementation of Industrial Policy 

across diverse contexts within Indonesia. 

Author contributions: Conceptualization, ARW; methodology, ARK; software, SB; 

validation, MYA; formal analysis, MYA; investigation, ARW; resources, ARW and 

MYA; data curation, SB; writing—original draft preparation, ARW; writing—review 

and editing, MYA; supervision, ARW; project administration, ABK; funding 

acquisition, ABK and SB. All authors have read and agreed to the published version 

of the manuscript. 

Conflict of interest: The authors declare no conflict of interest. 

References 

Ablander, M. S. (2011). Corporate social responsibility is a wicked problem. Journal of Business Ethics, 98(1), 1–14. 

Aguilera, R. V., Rupp, D. E., Williams, C. A., et al. (2007). Putting the S back in corporate social responsibility: A multilevel 

theory of social change in organizations. Academy of Management Review, 32(3), 836–863. 

https://doi.org/10.5465/amr.2007.25275678 

Ahamd, M. (2019). State of the Art Compendium of Macro and Micro Energies. Advances in Science and Technology Research 

Journal, 13(1), 88–109. https://doi.org/10.12913/22998624/103425 

Alabdullah, S. F. I., Ahmad, M., Alfahad, B. S. M. (2022). Investigation of the Critical Factors Influencing Low-Cost Green 



Journal of Infrastructure, Policy and Development 2024, 8(5), 3773.  

15 

Sustainable Housing Projects in Iraq. Mathematical Statistician and Engineering Applications, 71(2), 310–329. 

https://doi.org/10.17762/msea.v71i2.90 

Al-Hussaini, S. H., Turi, J. A., Altamimi, A. N. A., et al. (2019). Impact of talent management strategies on employee 

performance behaviour with the mediating role of talent management outputs. Archives of Business Research, 7(3). 

https://doi.org/10.14738/abr.73.6309 

Ali, S., ur Rehman, R., Yuan, W., et al. (2021). Does foreign institutional ownership mediate the nexus between board diversity 

and the risk of financial distress? A case of an emerging economy of China. Eurasian Business Review, 12(3), 553–581. 

https://doi.org/10.1007/s40821-021-00191-z 

Amsden, A. H. (2001). The rise of “the rest”: challenges to the west from late-industrializing economies. Oxford University Press, 

USA. https://doi.org/10.1093/0195139690.003.0001 

Berkman, H., Li, M., & Lu, H. (2020). Trust and the value of CSR during the global financial crisis. Accounting & Finance, 61(3), 

4955–4965. https://doi.org/10.1111/acfi.12721 

Bierly, P. E., & Daly, P. S. (2007). Alternative Knowledge Strategies, Competitive Environment, and Organizational Performance 

in Small Manufacturing Firms. Entrepreneurship Theory and Practice, 31(4), 493–516. https://doi.org/10.1111/j.1540-

6520.2007.00185.x 

Bradford, C. I., & Branson, W. H. (2007). Trade and structural change in Pacific Asia. University of Chicago Press. 

Buchanan, B., Cao, C. X., & Chen, C. (2018). Corporate social responsibility, firm value, and influential institutional ownership. 

Journal of Corporate Finance, 52, 73–95. https://doi.org/10.1016/j.jcorpfin.2018.07.004 

Chen, K. (2022). Industrial Policy’s Effect on Cross-Border Mergers’ Decisions—Theoretical and Empirical Analysis. 

Sustainability, 14(20), 13249. https://doi.org/10.3390/su142013249 

Hasanov, F., & Cherif, R. (2019). The Return of the Policy That Shall Not Be Named: Principles of Industrial Policy. IMF 

Working Papers, 2019(074), 1. https://doi.org/10.5089/9781498305402.001 

Chintrakarn, P., Jiraporn, P., & Treepongkaruna, S. (2021). How do independent directors view corporate social responsibility 

(CSR) during a stressful time? Evidence from the financial crisis. International Review of Economics & Finance, 71, 143–

160. https://doi.org/10.1016/j.iref.2020.08.007 

Cornett, M. M., Erhemjamts, O., & Tehranian, H. (2016). Greed or good deeds: An examination of the relation between corporate 

social responsibility and the financial performance of U.S. commercial banks around the financial crisis. Journal of Banking 

& Finance, 70, 137–159. https://doi.org/10.1016/j.jbankfin.2016.04.024 

Coutinho, L., Ferraz, J. C., Nassif, A., et al. (2012). Industrial Policy and Economic Transformation. In Oxford Handbooks 

Online. Oxford University Press. https://doi.org/10.1093/oxfordhb/9780199747504.013.0004 

Di Maio, M. (2009). Industrial policies in developing countries: history and perspectives. Industrial Policy and Development, 

107–143. https://doi.org/10.1093/acprof:oso/9780199235261.003.0005 

Diercks, G., Larsen, H., & Steward, F. (2019). Transformative innovation policy: Addressing variety in an emerging policy 

paradigm. Research Policy, 48(4), 880–894. https://doi.org/10.1016/j.respol.2018.10.028 

Dosi, G., Grazzi, M., & Moschella, D. (2015). Technology and costs in international competitiveness: From countries and sectors 

to firms. Research Policy, 44(10), 1795–1814. https://doi.org/10.1016/j.respol.2015.05.012 

Eid Hamood, A. Y. B., & Thiruchelvam, S. A. (2023). Project Information Overload & Role of PMIS in Managerial Decision-

Making: A Study in Construction Companies of Oman. International Journal of Management Thinking, 1(2), 1–22. 

https://doi.org/10.56868/ijmt.v1i2.19 

Farah, T., Li, J., Li, Z., et al. (2021). The non-linear effect of CSR on firms’ systematic risk: International evidence. Journal of 

International Financial Markets, Institutions and Money, 71, 101288. https://doi.org/10.1016/j.intfin.2021.101288 

Farooq, M., Noor, A., & Ali, S. (2021). Corporate governance and firm performance: empirical evidence from Pakistan. Corporate 

Governance: The International Journal of Business in Society, 22(1), 42–66. https://doi.org/10.1108/cg-07-2020-0286 

Flores, R. T. (2000). Location factors and spatial deconcentration of manufacturing growth in Mexico: What do we know and how 

do we know it? Economía, Sociedad y territorio, 2(8), 593–639. 

Gangi, F., Mustilli, M., & Varrone, N. (2019). The impact of corporate social responsibility (CSR) knowledge on corporate 

financial performance: evidence from the European banking industry. Journal of Knowledge Management, 23(1), 110–134. 

https://doi.org/10.1108/jkm-04-2018-0267 

Greenaway, D., Guariglia, A., & Yu, Z. (2012). The more the better? Foreign ownership and corporate performance in China. The 

European Journal of Finance, 20(7–9), 681–702. https://doi.org/10.1080/1351847x.2012.671785 



Journal of Infrastructure, Policy and Development 2024, 8(5), 3773.  

16 

Gregory, A., Tharyan, R., & Whittaker, J. (2013). Corporate Social Responsibility and Firm Value: Disaggregating the Effects on 

Cash Flow, Risk and Growth. Journal of Business Ethics, 124(4), 633–657. https://doi.org/10.1007/s10551-013-1898-5 

Gupta, I. K. Y. W. (2022). How Investment and Trade Shape the Economic Transformation of Indonesia. The Australian National 

University. 

Haar, L. N. (2014). Do patterns of trade and international competitiveness support the case for industrial policy? Policy Studies, 

35(3), 221–245. https://doi.org/10.1080/01442872.2014.886680 

Habib, A., Costa, M. D., Huang, H. J., et al. (2018). Determinants and consequences of financial distress: review of the empirical 

literature. Accounting & Finance, 60(S1), 1023–1075. https://doi.org/10.1111/acfi.12400 

Haloul, M. I. K., Bilema, M., & Ahmad, M. (2024). A Systematic Review of the Project Management Information Systems in 

Different Types of Construction Projects. UCJC Business and Society Review (formerly known as Universia Business 

Review), 21(80). 

Hill, H. (1997). Indonesia’s industrial transformation. Institute of Southeast Asian Studies. 

Hill, H. (2000). The Indonesian Economy. Cambridge University Press. https://doi.org/10.1017/cbo9780511818189 

Ireland, R. D., & Hitt, M. A. (1999). Achieving and maintaining strategic competitiveness in the 21st century: The role of strategic 

leadership. Academy of Management Perspectives, 13(1), 43–57. https://doi.org/10.5465/ame.1999.1567311 

Jizi, M. I., Salama, A., Dixon, R., et al. (2013). Corporate Governance and Corporate Social Responsibility Disclosure: Evidence 

from the US Banking Sector. Journal of Business Ethics, 125(4), 601–615. https://doi.org/10.1007/s10551-013-1929-2 

Kim, H. D., Kim, T., Kim, Y., et al. (2019). Do long-term institutional investors promote corporate social responsibility activities? 

Journal of Banking & Finance, 101, 256–269. https://doi.org/10.1016/j.jbankfin.2018.11.015 

Kim, S., Lee, G., & Kang, H. (2020). Risk management and corporate social responsibility. Strategic Management Journal, 42(1), 

202–230. https://doi.org/10.1002/smj.3224 

Lin, J. Y. (2011). New Structural Economics: A Framework for Rethinking Development. The World Bank Research Observer, 

26(2), 193–221. https://doi.org/10.1093/wbro/lkr007 

Lins, K. V., Servaes, H., & Tamayo, A. (2017). Social Capital, Trust, and Firm Performance: The Value of Corporate Social 

Responsibility during the Financial Crisis. The Journal of Finance, 72(4), 1785–1824. https://doi.org/10.1111/jofi.12505 

McMillan, M., & Rodrik, D. (2011). Globalization, Structural Change and Productivity Growth. National Bureau of Economic 

Research. https://doi.org/10.3386/w17143 

Mishra, S., & Modi, S. B. (2012). Positive and Negative Corporate Social Responsibility, Financial Leverage, and Idiosyncratic 

Risk. Journal of Business Ethics, 117(2), 431–448. https://doi.org/10.1007/s10551-012-1526-9 

Nodin, M. N., Mustafa, Z., & Hussain, S. I. (2022). Assessing rice production efficiency for food security policy planning in 

Malaysia: A non-parametric bootstrap data envelopment analysis approach. Food Policy, 107, 102208. 

https://doi.org/10.1016/j.foodpol.2021.102208 

Nollet, J., Filis, G., & Mitrokostas, E. (2016). Corporate social responsibility and financial performance: A non-linear and 

disaggregated approach. Economic Modelling, 52, 400–407. https://doi.org/10.1016/j.econmod.2015.09.019 

Ocampo, J. A., Rada, C., & Taylor, L. (2009). Growth and Policy in Developing Countries. Columbia University Press. 

https://doi.org/10.7312/ocam15014 

O’Connor, A. (2013). A conceptual framework for entrepreneurship education policy: Meeting government and economic 

purposes. Journal of Business Venturing, 28(4), 546–563. https://doi.org/10.1016/j.jbusvent.2012.07.003 

Ohno, K. (2009). Avoiding the Middle-Income Trap: Renovating Industrial Policy Formulation in Vietnam. Asean Economic 

Bulletin, 26(1), 25–43. https://doi.org/10.1355/ae26-1c 

Phung, D. N., & Mishra, A. V. (2015). Ownership Structure and Firm Performance: Evidence from Vietnamese Listed Firms. 

Australian Economic Papers, 55(1), 63–98. https://doi.org/10.1111/1467-8454.12056 

Platonova, E., Asutay, M., Dixon, R., et al. (2016). The Impact of Corporate Social Responsibility Disclosure on Financial 

Performance: Evidence from the GCC Islamic Banking Sector. Journal of Business Ethics, 151(2), 451–471. 

https://doi.org/10.1007/s10551-016-3229-0 

Porter, M. E. (1990). The Competitive Advantage of Nations. Palgrave Macmillan UK. https://doi.org/10.1007/978-1-349-11336-

1 

Rodrik, D. (2004). Industrial Policy for the Twenty-First Century. SSRN Electronic Journal. https://doi.org/10.2139/ssrn.617544 

Rodrik, D. (2008). The Real Exchange Rate and Economic Growth. Brookings Papers on Economic Activity, 2008(2), 365–412. 

https://doi.org/10.1353/eca.0.0020 



Journal of Infrastructure, Policy and Development 2024, 8(5), 3773.  

17 

Sampath, P. G., & Oyelaran-Oyeyinka, B. (2016). Sustainable Industrialization in Africa. Palgrave Macmillan UK. 

https://doi.org/10.1007/978-1-137-56112-1 

Shahwan, T. M. (2015). The effects of corporate governance on financial performance and financial distress: evidence from 

Egypt. Corporate Governance, 15(5), 641–662. https://doi.org/10.1108/cg-11-2014-0140 

Stiglitz, J. E. (2015). The origins of inequality, and policies to contain it. National Tax Journal, 68(2), 425–448. 

https://doi.org/10.17310/ntj.2015.2.09 

Teece, D. J., Pisano, G., & Shuen, A. (1997). Dynamic capabilities and strategic management. Strategic Management Journal, 

18(7), 509–533. https://doi.org/10.1002/(SICI)1097-0266(199708)18:7<509::AID-SMJ882>3.0.CO;2-Z 

van Aswegen, M., & Retief, F. P. (2020). The role of economic sectoral structure as a policy mechanism towards more resilient 

peripheral regions: the case of South Africa. GeoJournal, 86(6), 2823–2843. https://doi.org/10.1007/s10708-020-10233-0 

Vrolijk, K. (2020). Industrial policy and structural transformation: Insights from Ethiopian manufacturing. Development Policy 

Review, 39(2), 250–265. https://doi.org/10.1111/dpr.12496 

Wang, J., & Wang, X. (2015). Benefits of foreign ownership: Evidence from foreign direct investment in China. Journal of 

International Economics, 97(2), 325–338. https://doi.org/10.1016/j.jinteco.2015.07.006 

Wendra, W., Sule, E. T., Joeliaty, J., et al. (2019). Exploring dynamic capabilities, intellectual capital and innovation performance 

relationship: evidence from the garment manufacturing. Business: Theory and Practice, 20, 123–136. 

https://doi.org/10.3846/btp.2019.12 

Wu, L., Shao, Z., Yang, C., et al. (2020). The Impact of CSR and Financial Distress on Financial Performance—Evidence from 

Chinese Listed Companies of the Manufacturing Industry. Sustainability, 12(17), 6799. https://doi.org/10.3390/su12176799 

Xu, Y., Li, X., Tao, C., et al. (2022). Connected knowledge spillovers, technological cluster innovation and efficient industrial 

structure. Journal of Innovation & Knowledge, 7(3), 100195. https://doi.org/10.1016/j.jik.2022.100195 


