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ABSTRACT 
This thesis explores the relationship between financial performance and technology 

development decisions in Indonesian electric vehicle (EV) companies. The EV industry is crucial 
for Indonesia's sustainable transportation and environmental goals, but the country faces 
challenges such as limited infrastructure, high costs of adoption, and inconsistent government 
incentives. To address these issues, the research focuses on identifying the role of financial 
performance metrics, such as revenue growth, profit margins, cash flow, investment levels, and 
cost control, in influencing decisions related to technology development, innovation, and new 
product launches. The study employs a quantitative approach to examine the relationships 
between financial performance indicators and technology development outcomes. Secondary 
data will be collected from publicly available financial statements, company reports, and 
relevant industry databases of Indonesian EV manufacturers. Statistical tools, including 
regression analysis and correlation testing, will be used to identify patterns, relationships, and 
the significance of financial indicators in driving innovation and R&D investments. The findings 
will offer practical insights for policymakers, investors, and industry stakeholders. Policymakers 
can use the research outcomes to design targeted incentives and regulations that support 
innovation and financial growth. Investors will benefit from a clearer understanding of 
financial health indicators that influence technological progress, enabling better decision -
making in EV-related investments. The research contributes to academic literature and 
industry practice by examining the financial-technology nexus within emerging markets, a 
domain often overlooked in favor of studies focused on developed economies. By addressing 
financial and policy barriers to innovation, the study supports Indonesia's broader goals of 
reducing carbon emissions, enhancing energy security, and fostering economic growth.  

Keywords : financial performance, technology development, electric vehicles, 
government incentives, R&D investment, regression analysis, innovation. 

 

INTRODUCTION 

The electric vehicle (EV) industry is undergoing rapid transformation, driven 

by advancements in technology and increasing consumer demand for sustainable 

mobility solutions (McKinsey & Company, 2021). As global environmental concerns 

rise, governments and industries alike are emphasizing the shift toward clean 

energy transportation. However, one of the most significant factors influencing the 

pace of innovation in this sector is financial performance. Firms with strong 

financial standing can allocate substantial resources toward research and 

development (R&D), thereby maintaining a competitive edge through continuous 

technological advancements (PwC, 2022). 

Financial performance plays a critical role in determining the extent to 

which companies invest in R&D initiatives. Stable revenue streams enable firms to 

fund new technological developments, enhance production efficiency, and scale 
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their operations to meet growing market demands (OECD, 2020). Conversely, 

companies facing financial constraints may struggle to invest in innovation, limiting 

their ability to compete in an industry that requires rapid technological progress 

(IEA, 2021). Given the capital-intensive nature of the EV sector, securing sufficient 

funding for R&D remains a key challenge for many manufacturers. 

Beyond internal financial capabilities, government policies serve as a crucial 

external factor influencing corporate innovation strategies. Many governments 

worldwide have introduced policy measures, including subsidies, tax benefits, and 

infrastructure investments, to support EV manufacturers and accelerate industry 

growth (Deloitte, 2023). In regions where financial barriers exist, these incentives 

can act as a catalyst for technological advancements, helping firms overcome cost-

related constraints and enhance their innovation capabilities (IEA, 2023).  

According to Sun et al. (2020), the degree of financial flexibility determines a 

company’s ability to absorb risks and capitalize on new market opportunities. A 

well-structured policy environment, combined with robust financial performance, 

fosters a more dynamic innovation landscape, allowing firms to develop and deploy 

cutting-edge EV technologies. However, while financial health is a strong predictor 

of R&D investment, the effectiveness of government intervention in supporting 

corporate innovation varies across markets (Mazzucato, 2013). Understanding the 

interplay between financial performance, policy incentives, and innovation 

strategies is essential for identifying sustainable pathways for EV industry growth. 

This study aims to analyze the correlation between financial performance 

and R&D investment in the EV industry while assessing the moderating effect of 

government policies. By examining financial data from major EV manufacturers and 

evaluating policy frameworks across different markets, this research provides 

insights into the key drivers of innovation and the strategic factors shaping the 

future of the EV industry. The findings will contribute to a deeper understanding of 

how financial and policy-related variables interact to influence technological 

advancements in the sector. 

 

RESEARCH METHODS 

This study employs a quantitative research approach to examine the 

relationship between financial performance, government policies, and R&D 

investment in the EV industry. A multiple linear regression model is used to assess 

the impact of revenue, profit margins, and policy intensity on R&D spending, 

following methodologies established in previous financial performance studies (Sun 

et al., 2020). By using secondary data from company annual reports and government 

policy documents, the research ensures a robust and data-driven analysis. 

 

RESULTS AND DISCUSSION  

This chapter presents the results of the analysis conducted to evaluate the 

relationships and interactions proposed in this study. The results of the regression 

analysis indicate a strong positive relationship between financial performance and 
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R&D investment, confirming previous studies that suggest revenue growth enables 

companies to allocate more resources toward innovation (PwC, 2022). Firms with 

higher revenues demonstrate a greater capacity to invest in cutting-edge battery 

technology, software development, and vehicle automation, reinforcing the role of 

financial stability in shaping technological advancements (OECD, 2020).  

Furthermore, the results underscore the moderating influence of 

governmental initiatives. Firms in high-policy-intensity markets demonstrate 

markedly greater R&D expenditures compared to those in lower-policy contexts, 

reinforcing the notion that policy interventions can enhance the relationship 

between finance and innovation (IEA, 2023). Deloitte (2023) underscores that 

subsidies, tax incentives, and research grants mitigate financial obstacles and 

motivate corporations to undertake more ambitious technical initiatives.  

The analysis indicates that although financial performance is a crucial factor 

influencing R&D investment, the efficacy of government policy differs by area. 

Companies in China and South Korea, characterized by strong policy frameworks, 

demonstrate more assertive innovation strategies compared to those in nations with 

weaker policy backing (McKinsey & Company, 2021). This indicates that a properly 

calibrated combination of financial robustness and governmental incentives is 

essential for fostering sustained growth in the electric vehicle industry. These 

results highlight the essential importance of financial stability and policy assistance 

in promoting innovation in the electric vehicle sector. Manufacturers can enhance 

their R&D plans by utilizing internal financial resources and external governmental 

incentives, so securing long-term competitiveness and technological leadership 

(World Economic Forum, 2022).  

 

Analysis 

This research performs a descriptive analysis, detailing the variables 

through descriptive statistics, which encompass the minimum, maximum, mean, and 

standard deviation values of the research variables. Descriptive statistics outline the 

characteristics of the sample utilized in this study. This study presents the complete 

descriptive statistics in Table IV.1. 

Table IV.1 Descriptive Statistics of Research Variables 

Variabel N Minimum Maximum Mean 
Std. 

Deviation 

Revenue 60 0.22 310.00 61.10 77.28 

Policy Intensity 60 4.00 10.00 8.32 1.86 

Interaction Term 60 1.32 2170.00 482.10 573.53 

RnD Investment 60 0.02 10.50 2.20 2.62 

Valid N (listwise) 60  

 

This research utilizes a dataset comprising 60 samples. Table 4.1 can be 

interpreted as follows. 
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1. There is a large amount of diversity in income among the samples, as indicated 

by the fact that the Revenue variable has a minimum value of 0.22 and a 

maximum value of 310.00, with an average value of 61.10 and a standard 

deviation of 77.28. 

2. The majority of the sample has a high policy intensity, despite a small range of 

values, as indicated by the Policy Intensity variable, which has a minimum value 

of 4 and a maximum of 10, with an average of 8.32 and a standard deviation of 

1.86. 

3. The Interaction Term variable (Revenue × Policy Intensity Score) shows a very 

wide range of values, The range spans from 1.32 to 2170.00, with a mean of 

482.10 and a substantial standard deviation of 573.53. This indicates a 

significant difference among the samples regarding the interaction of th e 

analyzed variables. 

4. With an average of 2.20 and a standard deviation of 2.62, the R&D Investment 

variable ranges from a minimum of 0.02 to a maximum of 10.50. This value 

indicates a relatively low level of research and development investment in most 

samples, although there are some samples with significantly higher investment 

levels. 

Overall, the variability in the data indicates significant differences among the 

samples for several variables, which provides opportunities for further analysis to 

identify patterns and relationships between variables. All valid data were used in 

this analysis because there were no missing data (listwise valid N = 60).  

 

Normality Test 

The The normality test assesses the distribution of data for adherence to a 

normal distribution. The normality test assesses the distribution of the residuals to 

ascertain their adherence to a normal distribution. The Kolmogorov-Smirnov test 

can be employed to assess the normality of the data distribution. A significance 

value exceeding 0.05 in the Kolmogorov-Smirnov test indicates that the data can be 

considered normally distributed. Results of the plot graphs are illustrated in Figures 

IV.1 and IV.2. 

Equation (H1): 

Figure IV.1 Normal Probability Plot H1 Graph 
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In Figure IV.1 illustrates that the normal probability plot exhibits a typical 

normal distribution pattern. The distribution of points around the diagonal line 

demonstrates a pattern that aligns with the diagonal itself. The H1 regression model 

is deemed suitable for use as it satisfies the assumption of normality . 

. 

Equation (H2): 

Figure IV.2 Normal Probability Plot H2 Graph 

In Figure IV.2, The normal probability plot exhibits a typical normal 

distribution pattern. The points are distributed around the diagonal line, indicating 

that the distribution adheres to the diagonal line. In conclusion, the H2 regression 

model is appropriate for application as it satisfies the normality assumption. The 

results of the Kolmogorov-Smirnov test are presented below. 

Table IV.2 Kolmogorov Smirnov Normality Test Results 

Model Kolmogorov Smirnov 
Asymp. Sig 

(2-tailed) 
Summary 

H1 R&D Investment (H1) 0,093 Normally Distributed Data 

H2 R&D Investment (H2) 0,200 Normally Distributed Data 

 

Based on the Kolmogorov Smirnov Test in Table IV.2, it is found that the 

Asymp Sig. for the H1 equation, the value is 0.093 which is greater (>) than α (0.05) 

and the value of Asymp Sig. for the H2 equation the value of 0.200 is greater (>) than 

α (0.05) so it can be concluded that the data used is normally distributed.  

 

Multicollinearity Test 

The multicollinearity test assesses the presence of correlations among 

independent variables within a single model. An effective regression model must 

exhibit no correlation among independent variables. Multicollinearity is assessed by 

examining a Tolerance value of at least 0.1 and a Variance Inflation Factor (VIF) 
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value of no more than 10, indicating that the model is free from multicollinearity. 

Table IV.3 presents the results of the multicollinearity test . 

Table IV.3 Multicollinearity Test Results 

Equation Variable Tolerance VIF Summary 

H2 

Revenue 
0.216 4.254 

No Multicollinearity 

Policy Intensity 0.645 1.550 No Multicollinearity 

Interaction Term 0.222 4.953 No Multicollinearity 

 

Table IV.3 indicates that the regression model (H1) is a simple linear 

regression model; therefore, a multicollinearity test was not conducted. In equation 

(H2), the variables Revenue, Policy Intensity, and Interaction Term do not exhibit 

multicollinearity, as indicated by a Tolerance value greater than 0.1 and a Variance 

Inflation Factor (VIF) value less than 10. 

 

Heteroscedasticity Test 

Heteroscedasticity testing assesses the presence of variance discrepancies 

among residuals across different observations. Heteroscedasticity frequently arises 

in cross-sectional data, which consists of observations collected from multiple 

respondents at a specific point in time. A regression model that satisfies the 

necessary conditions exhibits uniform variance of the residuals across observations, 

a property known as homoscedasticity. One method for detecting heteroscedasticity 

is the application of the glacier test. If the significance test in the Glacier test exceeds 

0.05, heteroscedasticity is not present. Table IV.4 presents the results of the 

heteroscedasticity test conducted using the SPSS program. 

Table IV.4 Glacier Heteroscedasticity Test Results 

Equation Variable Sig Summary 

H1 Revenue 0.053 No Heteroscedasticity 

H2 

Revenue 0.055 No Heteroscedasticity 

Policy Intensity 0.088 No Heteroscedasticity 

Interaction Term 0.085 No Heteroscedasticity 

 

According to the Glacier heteroscedasticity table, Table IV.4, the independent 

variables in equations (H1) and (H2) exhibit a significance value greater than 0.05. 

Therefore, it can be concluded that the independent variables in both models do not 

display symptoms of heteroscedasticity. 

 

Autocorrelation Test 

The autocorrelation test evaluates the presence of correlation among 

confounding errors in a linear regression model at time t-1 (previous period). When 

correlation is present, it is referred to as an autocorrelation issue. The Durbin -

Watson statistic provides insight into the autocorrelation test. A Durbin Watson 
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value between 1.6 and 2.1 indicates the absence of autocorrelation in the regression 

model. Table IV.5 presents the results of the autocorrelation test.  

Table IV.5 Autocorrelation Test Results 

Equation Durbin-Watson 0 dL Summary 

H1 1,609 0 1,5889 No Autocorrelation 

H2 1,658 0 1,5420 No Autocorrelation 

 

Based The results of the Autocorrelation Test presented in Table IV.5 

indicate the following Durbin-Watson values: 

1. In The Durbin-Watson statistic in the H1 equation is 1.609. According to the 

criterion, the Durbin-Watson statistic ranges from 1.6 to 2.1, indicating that the H1 

regression model is free from autocorrelation. 

2. The Durbin-Watson statistic in the H2 equation is 1.658. According to the 

criteria, the Durbin-Watson statistic ranges from 1.6 to 2.1, indicating that the H2 

regression model is free from autocorrelation. 

 

Linear Regression Analysis 

Based on the regression results using the SPSS program, the regression 

coefficients were obtained which can be seen in the following table. 

Table IV.6 Results of Multiple Linear Regression Coefficient H1 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
t Sig. 

B 
Std. 

Error 
Beta 

H1 
(Constant) 0,251 0,149  1,684 0,097 

Revenue 0,032 0,002 0,940 21,004 0,000 

 

Based on table IV.6, a simple linear regression equation is obtained as follows:  

R&D Investment = 0,251 + 0,032 Revenue + e 

The equation mentioned previously can be elaborated as follows:  

 

1. The regression equation yields a constant value of 0.251. This signifies,  if the 

condition of the Equation (1): 

 Revenue variable is considered constant, then the resulting R&D Investment  

variable is 0.251. 

2. The regression coefficient for the Revenue variable is 0.032, indicating a 

positive association with the R&D Investment variable. A one-unit rise in the 

Revenue variable leads to a 0.032 increase in the R&D Investment variable . 

Equation (2): 
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Table IV.7 Results of Multiple Linear Regression Coefficient H2 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
t Sig. 

B 
Std. 

Error 
Beta 

H2 

(Constant) -1,834 0,537  -3,416 0,001 

Revenue 0,079 0,008 2,317 9,446 0,000 

Policy 

Intensity 
0,269 0,064 0,190 4,238 0,000 

Interaction 

Term 
-0,006 0,001 -1,365 -5,644 0,000 

 

Based on table IV.7, the following multiple linear regression equation is obtained:  

R&D Investment = -1,834 + 0,079 Revenue + 0,269 Policy Intensity – 0,006 

Interaction Term + e 

The equation mentioned previously can be elaborated as follows: 

1.  The regression equation yields a constant value of -1.834. If the variables 

Revenue, Policy Intensity, and Interaction Term are held constant, the 

resulting R&D Investment variable is -1.834. 

2. The regression coefficient for the Revenue variable is 0.079, indicating a 

positive association with the R&D Investment variable. A one-unit rise in the 

Revenue variable leads to a 0.079 increase in the R&D Investment variable.  

3.  The regression coefficient for the Policy Intensity variable is 0.269, 

indicating a positive association with the R&D Investment variable. An 

increase of one unit in the Policy Intensity variable will result in a 0.269 

increase in the R&D Investment variable. 

4. The regression coefficient for the Interaction Term variable (Revenue × 

Policy Intensity Score) is -0.006, indicating a negative connection with the 

R&D Investment variable. This indicates that a one-unit increase in the 

Interaction Term variable will result in a decrease of -0.006 in the R&D 

Investment variable. 

 

Coefficient of Determination 

The coefficient of determination (R²) assesses the existence of a perfect 

relationship, indicating if variations in the independent variables, compensation and 

discipline, correspond proportionately with changes in the dependent variable, 

service quality. This assessment is conducted by examining the R Square (R²) value. 

The coefficient of determination ranges from 0 to 1. A low R² value indicates that the 

independent variables have a little capacity to account for variations in the 

dependent variable.  

A score around 1 indicates that the independent variables supply nearly all 

the information required to forecast the dependent variable's fluctuation. This 

research utilizes the R Square value, as it can fluctuate with the addition of an 
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independent variable to the tested model. The Adjusted R-Squared value is 

presented in Table IV.8. 

Table IV.8 Results of Determination Coefficient 

Equation R-Square Adjusted R-Square 

H1 0,884 0,882 

H2 0,927 0,923 

 

According to Table IV.8, the Adjusted R Square value in equation (H1) is 

0.882, equivalent to 88.2%. The independent variable Revenue accounts for 88.2% 

of the variance in the dependent variable R&D Investment, with the remaining 

11.8% attributable to the components in equation (H1).  

In equation (H2), the Adjusted R Square value is 0.927, equivalent to 92.7%. 

The independent variables Revenue, Policy Intensity, and Interaction Term account 

for 92.7% of the variance in the dependent variable R&D Investment,  with the 

remaining 7.3% attributed to unexamined components in equation (H2).  

 

Linear Regression Hypothesis Testing 

Simultaneous Testing (F Statistical Test) 

The F test in this study assesses the relationship between the independent 

and dependent variables, determining if the independent factors collectively 

influence the dependent variable. The outcomes of the F test in this study are 

presented in Table IV.9. 

Table IV.9 Simultaneous Test Results (F Test) 

Equation F-statistic Prob (F-statistic) 

H2 237,543 0,000 

 

According to Table IV.9, the F test results for equation (H1) are unnecessary 

in simple linear regression. For equation (H2), the computed F value was 237.543, 

with a P value of 0.000 at a significance level of 95% (α = 0.05). The significance 

figure (P value) is 0.000, which is less than 0.05. The F test findings indicate that 

Revenue, Policy Intensity, and Interaction Term significantly influence the R&D 

Investment variable concurrently, hence validating the appropriateness of the 

regression model. 

 

Partial Testing (t Statistical Test) 

This study employs a t-test to determine the significance of the association 

between the independent variable and the dependent variable, R&D Investment. The 

outcomes of the t-test in this investigation are presented in the subsequent table. 
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Table IV.10 Partial Test Results (T Test) H1 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
t Sig. 

B 
Std. 

Error 
Beta 

H1 
(Constant) 0,251 0,149  1,684 0,097 

Revenue 0,032 0,002 0,940 21,004 0,000 

According to Table IV.10, the t-test hypothesis in the H1 equation indicates 

that the Revenue variable possesses a significance level of 95% (α = 0.05). The 

significance figure (P Value) is 0.000, which is less than 0.05. Based on this analysis, 

H0 is rejected, indicating that the Revenue variable significantly influences the R&D 

Investment variable. 

Table IV.11 Partial Test Results (T Test) H2 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
t Sig. 

B 
Std. 

Error 
Beta 

H2 

(Constant) -1,834 0,537  -3,416 0,001 

Revenue 0,079 0,008 2,317 9,446 0,000 

Policy 

Intensity 
0,269 0,064 0,190 4,238 0,000 

Interaction 

Term 
-0,006 0,001 -1,365 -5,644 0,000 

Based on table IV.11, the hypothesis of the t test results in the H2 equation 

obtained the following results: 

a. The Revenue variable is analyzed at a significance level of 95% (α = 0.05). The 

significance figure (P Value) is 0.000, which is less than 0.05. Based on this 

analysis, H0 is rejected, indicating that the Revenue variable significantly 

influences the R&D Investment variable. 

b. The Policy Intensity variable exhibits a significance level of 95% (α = 0.05). The 

significance figure (P Value) is 0.000, which is less than 0.05. Based on this 

comparison, H0 is rejected, indicating that the Policy Intensity variable 

significantly influences the R&D Investment variable. 

c. The Interaction Term variable exhibits a significance level of 95% (α = 0.05). 

The significance figure (P Value) is 0.000, which is less than 0.05. Based on this 

comparison, H0 is rejected, indicating that the Interaction Term variable 

significantly influences the R&D Investment variable. 

 

Business Solution 

To strengthen the financial capacity of EV manufacturers and enhance 

innovation capabilities, this study proposes a strategic approach combining internal 

financial optimization with external policy support. According to Deloitte (2023), 

companies that integrate government incentives into their financial planning 
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experience lower production costs and greater R&D efficiency. By leveraging tax 

incentives, subsidies, and public-private partnerships, manufacturers can mitigate 

financial constraints and sustain long-term technological advancements (IEA, 

2023). 

1. Strategic Allocation of Revenue to Research and Development.  

Companies must prioritize dedicating a substantial amount of their revenue to 

research and development for innovation. The OECD (2020), contends that 

capital-intensive businesses, like electric vehicle manufacturing, necessitate 

substantial financial investment in technical advancement to sustain 

competitiveness. Furthermore, revenue allocation models must account for 

disparities in policy intensity across various markets to optimize policy-driven 

advantages. 

2. Utilizing Government-Industry Cooperation 

Cooperation between governmental entities and manufacturers is essential for 

the advancement of the electric vehicle sector. Subsidies, infrastructural 

investments, and tax incentives are crucial in stimulating technological 

progress. The International Energy Agency (2021) contends that robust 

governmental backing reduces operational costs and accelerates the adoption 

of electric vehicles. Countries like China have demonstrated the efficacy of these 

agreements in augmenting manufacturing capabilities. 

3. Customizing Strategies to Policy Intensity 

Manufacturers must to formulate market-specific research and development, as 

well as product development plans, that are congruent with the efficacy of 

governmental policies. McKinsey (2021) asserts that enterprises in policy-

intensive regions, like China and South Korea, may concentrate on growing 

output to capitalize on substantial incentives. Conversely, enterprises in 

growing economies, such as India, must tackle affordability issues while 

promoting robust policy frameworks. 

 

Implementation Plan & Justification 

The implementation plan converts the proposed solutions into actionable 

steps supported by evidence from academic and industrial research. This plan aims 

to optimize financial and technological outcomes for EV manufacturers by 

integrating revenue management, policy utilization, and market-specific strategies. 

 

Revenue Distribution Framework 

Establish a dynamic revenue allocation mechanism that prioritizes research 

and development expenditures according to financial performance and policy 

incentives. High-revenue corporations in robust policy environments (e.g., China) 

need to designate up to 30% of their revenue for R&D, concentrating on 

fundamental technologies such as battery efficiency and software integration.  

According to PwC (2022), leading electric vehicle businesses substantially 

engage in research and development, frequently dedicating a considerable share of 
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their revenue to technological advancements, thereby immediately improving their 

market standing. 

 

Optimizing Policy Advantages 

Establish internal compliance teams to guarantee that manufacturers fully 

leverage available government incentives, including subsidies for electric vehicle 

production and grants for charging infrastructure construction.  

Deloitte (2023), indicates that organizations utilizing policy-driven funding 

observe a decrease in manufacturing expenses, facilitating competitive pricing and 

increased adoption rates. 

 

Localized Market Strategies 

Tailoring R&D and product development to regional market conditions is 

crucial for maximizing competitiveness. The International Energy Agency (2023) 

emphasizes that localized strategies enhance market penetration and regulatory 

compliance, ultimately driving higher EV adoption rates. In high-policy-intensity 

markets, firms can focus on premium electric vehicles, leveraging advanced 

technologies and infrastructure incentives. Conversely, in developing markets, 

prioritizing affordable EV models and expanding charging networks can foster 

sustainable industry growth (PwC, 2022). 

 

Collaborative Innovation Networks. 

Forge collaborations with municipal authorities, research entities, and 

vendors to optimize the collective use of resources for research and development as 

well as infrastructure initiatives. 

Justification: The World Economic Forum (2022) asserts that collaborative 

innovation networks are crucial for stimulating growth in new sectors, such as 

electric vehicle production, by enhancing resource efficiency and mitigating 

operational risks.. 

 

CONCLUSION 

This study underscores the pivotal role of financial performance in shaping 

R&D investment strategies in the EV industry. Strong revenue streams enable firms 

to allocate more resources toward technological advancements, ensuring long-term 

market competitiveness (OECD, 2020). However, financial constraints remain a 

significant challenge, particularly for smaller manufacturers, necessitating well -

structured government support mechanisms (IEA, 2023). The results confirm that 

government policies play a crucial moderating role in enhancing financial 

performance and innovation outcomes, with firms in high-policy-intensity markets 

exhibiting stronger R&D commitments (McKinsey & Company, 2021).  

The analysis in Chapter 4 provides strong evidence supporting the 

hypothesis that revenue (financial performance) significantly influences R&D 

investment (technological development outcomes) among EV manufacturers in Asia. 
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Companies with higher revenues demonstrate a greater capacity to invest in 

technological advancements, underscoring the importance of financial stability in 

driving innovation. Additionally, the results confirm the moderating role of 

government policies, as measured by the Policy Intensity Score, in enhancing this 

relationship. 

The study reveals that in countries with robust policy frameworks—

characterized by high financial incentives, infrastructure development, R&D 

support, and policy consistency—companies are better positioned to allocate 

revenue effectively toward R&D. For instance, EV manufacturers operating in China, 

with its maximum Policy Intensity Score of 10, exhibit stronger linkages between 

financial performance and innovation. This underscores the catalytic role of 

supportive policies in amplifying the financial-to-technological impact. Conversely, 

countries with lower policy scores, such as India, experience weaker interactions, 

highlighting the limitations of insufficient policy support.  

The findings validate that the presence and strength of government policies 

not only facilitate innovation but also create a favorable environment for 

manufacturers to sustain growth and competitiveness in the EV industry. These 

results emphasize the interplay between private sector financial health and public 

sector regulatory support in fostering technological advancements. 

To address these challenges, this study recommends three key strategies:  

1. Enhancing financial planning for R&D: Firms should adopt cost-efficient 

production strategies and explore alternative financing mechanisms, such as 

green bonds and investment credits (World Economic Forum, 2022). 

2. Maximizing policy utilization: Establishing dedicated compliance teams to 

monitor and integrate government incentives into financial strategies can 

significantly boost innovation capacity (Deloitte, 2023). 

3. Implementing localized market strategies: Aligning product development 

with regional policy frameworks and market demands ensures sustainable 

industry expansion and higher adoption rates (IEA, 2023).  

By implementing these strategies, EV manufacturers can strengthen their 

financial resilience, optimize policy benefits, and drive sustainable innovation in the 

industry. Future research should further explore the comparative effectiveness of 

different policy interventions and assess their long-term impact on the global EV 

market (PwC, 2022). 

 

REFERENCES 

Bonges, H. A., & Lusk, A. C. (2016). Addressing electric vehicle (EV) sales and range 

anxiety. Transportation Research Part D: Transport and Environment, 52(1), 

1–16. 

BYD Company Limited. (2019). Annual Report 2019. BYD Co., Ltd.  

BYD Company Limited. (2020). Annual Report 2020. BYD Co., L td. 

BYD Company Limited. (2021). Annual Report 2021. BYD Co., Ltd.  

BYD Company Limited. (2022). Annual Report 2022. BYD Co., Ltd.  

https://www.mes-bogor.com/journal/index.php/mrj/article/view/688


Economic Reviews Journal 
Volume 4 Nomor 2 (2025) 534 – 552 E-ISSN 2830-6449 

DOI: 10.56709/mrj.v4i2.688 
 

547 | Volume 4 Nomor 2  2025 
 

BYD Company Limited. (2022). Annual Report 2022. BYD Co., Ltd.  

BYD Company Limited. (2023). Annual Report 2023. BYD Co., Ltd.  

Cano, Z. P., Banham, D., Ye, S., Hintennach, A., Lu, J., Fowler, M., & Chen, Z. (2018). 

Batteries and fuel cells for emerging electric vehicle markets. Nature Energy, 

3(4), 279–289. 

Chen, Y., & Perez, Y. (2018). Business model design: Lessons learned from Tesla 

Motors. Energy Policy, 122, 95–109. 

Deloitte. (2023). Policy-driven growth in the EV industry. Deloitte Insights. 

Egbue, O., & Long, S. (2012). Barriers to widespread adoption of electric vehicles: An 

analysis of consumer attitudes and perceptions. Energy Policy, 48, 717–729. 

Feng, W., & Figliozzi, M. (2013). Vehicle technologies, emissions, and cost 

comparisons of alternative fuel powertrain systems. Transportation 

Research Part C: Emerging Technologies, 26, 298–311. 

Gallagher, K. S. (2006). Limits to leapfrogging in energy technologies? Evidence from 

the Chinese automobile industry. Energy Policy, 34(4), 383–394. 

Geely Automobile Holdings Limited. (2019). Annual Report 2019. Geely Auto 

Holdings. 

Geely Automobile Holdings Limited. (2020). Annual Report 2020. Geely Auto 

Holdings. 

Geely Automobile Holdings Limited. (2021). Annual Report 2021. Geely Auto 

Holdings. 

Geely Automobile Holdings Limited. (2022). Annual Report 2022. Geely Auto 

Holdings. 

Geely Automobile Holdings Limited. (2023). Annual Report 2023. Geely Auto 

Holdings. 

Great Wall Motor Company Limited. (2019). Annual Report 2019. Great Wall Motor 

Co., Ltd. 

Great Wall Motor Company Limited. (2020). Annual Report 2020. Great Wall Motor 

Co., Ltd. 

Great Wall Motor Company Limited. (2021). Annual Report 2021. Great Wall Motor 

Co., Ltd. 

Great Wall Motor Company Limited. (2022). Annual Report 2022. Great Wall Motor 

Co., Ltd. 

Great Wall Motor Company Limited. (2023). Annual Report 2023. Great Wall Motor 

Co., Ltd. 

He, X., & Chen, W. (2013). Learn from the past: A comparison of the Chinese and US 

renewable energy development. Renewable Energy, 68, 203–212. 

Helveston, J. P., Liu, Y., Feit, E. M., Fuchs, E. R., Klampfl, E., & Michalek, J. J. (2015). 

Will subsidies drive electric vehicle adoption? Measuring consumer 

preferences in the U.S. and China. Transportation Research Part A: Policy and 

Practice, 73, 96–112. 

https://www.mes-bogor.com/journal/index.php/mrj/article/view/688


Economic Reviews Journal 
Volume 4 Nomor 2 (2025) 534 – 552 E-ISSN 2830-6449 

DOI: 10.56709/mrj.v4i2.688 
 

548 | Volume 4 Nomor 2  2025 
 

Hidrue, M. K., Parsons, G. R., Kempton, W., & Gardner, M. P. (2011). Willingness to 

pay for electric vehicles and their attributes. Resource and Energy 

Economics, 33(3), 686–705. 

Hyundai Motor Company. (2019). Annual Report 2019. Hyundai Motor Co.  

Hyundai Motor Company. (2020). Annual Report 2020. Hyundai Motor Co.  

Hyundai Motor Company. (2021). Annual Report 2021. Hyundai Motor Co.  

Hyundai Motor Company. (2022). Annual Report 2022. Hyundai Motor Co. 

Hyundai Motor Company. (2022). Annual Report 2022. Hyundai Motor Co.  

Hyundai Motor Company. (2023). Annual Report 2023. Hyundai Motor Co.  

IEA. (2020). Global EV Outlook 2020: Entering the decade of elect ric drive? 

International Energy Agency. 

International Energy Agency (IEA). (2021). Global EV outlook: Accelerating 

ambitions despite the pandemic. IEA Publications. 

International Energy Agency (IEA). (2023). Localized strategies for EV adoption. IEA 

Publications. 

Jin, L., & Slowik, P. (2017). Literature review of electric vehicle consumer awareness 

and outreach activities. International Council on Clean Transportation.  

Li, S., Tong, L., Xing, J., & Zhou, Y. (2017). The market for electric vehicles: Indirect  

network effects and policy design. Journal of the Association of 

Environmental and Resource Economists, 4(1), 89–133. 

Lieven, T. (2015). Policy measures to promote electric mobility – A global 

perspective. Transportation Research Part A: Policy and Practice, 82, 78–93. 

Liu, J.-H., & Meng, Z. (2017). Innovation model analysis of new energy vehicles. 

Energy Policy, 105, 1–12. 

Lutsey, N., & Sperling, D. (2009). Greenhouse gas mitigation supply curve for the 

United States for transport versus other sectors. Transportation Research 

Part D: Transport and Environment, 14(3), 222–229. 

Mahindra & Mahindra Limited. (2019). Annual Report 2019. Mahindra & Mahindra 

Ltd. 

Mahindra & Mahindra Limited. (2020). Annual Report 2020. Mahindra & Mahindra 

Ltd. 

Mahindra & Mahindra Limited. (2021). Annual Report 2021. Mahindra & Mahindra 

Ltd. 

Mahindra & Mahindra Limited. (2022). Annual Report 2022. Mahindra & Mahindra 

Ltd. 

Mahindra & Mahindra Limited. (2023). Annual Report 2023. Mahindra & Mahindra 

Ltd. 

McKinsey & Company. (2021). The future of the EV market: Challenges and 

opportunities. McKinsey Insights. 

Mitsubishi Motors Corporation. (2019). Annual Report 2019. Mitsubishi Motors 

Corp. 

Mitsubishi Motors Corporation. (2020). Annual Report 2020. Mitsubishi Motors 

Corp. 

https://www.mes-bogor.com/journal/index.php/mrj/article/view/688


Economic Reviews Journal 
Volume 4 Nomor 2 (2025) 534 – 552 E-ISSN 2830-6449 

DOI: 10.56709/mrj.v4i2.688 
 

549 | Volume 4 Nomor 2  2025 
 

Mitsubishi Motors Corporation. (2021). Annual Report 2021. Mitsubishi Motors 

Corp. 

Mitsubishi Motors Corporation. (2022). Annual Report 2022. Mitsubishi Motors 

Corp. 

Mitsubishi Motors Corporation. (2022). Annual Report 2022. Mitsubishi Motors 

Corp. 

Mitsubishi Motors Corporation. (2023). Annual Report 2023. Mitsubishi Motors 

Corp. 

Mock, P., & Yang, Z. (2014). Driving electrification: A global comparison of fiscal 

incentive policy for electric vehicles. International Council on Clean 

Transportation. 

NIO Inc. (2019). Annual Report 2019. NIO Inc. 

NIO Inc. (2020). Annual Report 2020. NIO Inc. 

NIO Inc. (2021). Annual Report 2021. NIO Inc. 

NIO Inc. (2022). Annual Report 2022. NIO Inc. 

NIO Inc. (2023). Annual Report 2023. NIO Inc. 

Nykvist, B., & Nilsson, M. (2015). Rapidly falling costs of battery packs for electric 

vehicles. Nature Climate Change, 5(4), 329–332. 

OECD. (2020). Innovation in the EV sector: Financial drivers and policy 

interventions. OECD Publishing. 

Penulisan Bohnsack, R., Pinkse, J., & Kolk, A. (2014). Business models for sustainable 

technologies: Exploring business model evolution in the case of electric 

vehicles. Research Policy, 43(2), 284–300. 

Plötz, P., Gnann, T., & Wietschel, M. (2014). Modelling market diffusion of electric 

vehicles with real world driving data – German market and policy options. 

Transportation Research Part A: Policy and Practice, 77, 95–112. 

PwC. (2022). R&D investment trends in automotive and EV manufacturing. PwC 

Reports. 

Rietmann, N., & Lieven, T. (2019). How policy measures succeeded to promote 

electric mobility – Worldwide review and outlook. Journal of Cleaner 

Production, 206, 66–75. 

SAIC Motor Corporation Limited. (2019). Annual Report 2019. SAIC Motor Corp.  

SAIC Motor Corporation Limited. (2020). Annual Report 2020. SAIC Motor Corp.  

SAIC Motor Corporation Limited. (2021). Annual Report 2021. SAIC Motor Corp.  

SAIC Motor Corporation Limited. (2022). Annual Report 2022. SAIC Motor Corp.  

SAIC Motor Corporation Limited. (2023). Annual Report 2023. SAIC Motor Corp. 

Schmidt, T. S., Schneider, M., Rogge, K. S., Schuetz, M. J., & Hoffmann, V. H. (2012). 

The effects of climate policy on the rate and direction of innovation: A survey 

of the EU ETS and the electricity sector. Environmental Innovation and 

Societal Transitions, 2, 23–48. 

Sierzchula, W., Bakker, S., Maat, K., & van Wee, B. (2014). The influence of financial 

incentives and other socio-economic factors on electric vehicle adoption. 

Energy Policy, 68, 183–194. 

https://www.mes-bogor.com/journal/index.php/mrj/article/view/688


Economic Reviews Journal 
Volume 4 Nomor 2 (2025) 534 – 552 E-ISSN 2830-6449 

DOI: 10.56709/mrj.v4i2.688 
 

550 | Volume 4 Nomor 2  2025 
 

Sovacool, B. K., & Hirsh, R. F. (2009). Beyond batteries: An examination of the 

benefits and barriers to plug-in hybrid electric vehicles (PHEVs) and a 

vehicle-to-grid (V2G) transition. Energy Policy, 37(3), 1095–1103. 

Sovacool, B. K., Kester, J., Noel, L., & de Rubens, G. Z. (2019). Actors, business models, 

and innovation activity systems for vehicle-to-grid (V2G) technology: A 

comprehensive review. Renewable and Sustainable Energy Reviews, 114, 

109334. 

Sprei, F., & Karlsson, S. (2013). Transforming the energy system to sustainability: A 

case study of plug-in hybrid electric vehicles and battery electric vehicles. 

Energy Policy, 61, 1477–1490. 

Steinhilber, S., Wells, P., & Thankappan, S. (2013). Socio-technical inertia: 

Understanding the barriers to electric vehicles. Energy Policy, 60, 531–539. 

Sun, X., Li, Z., Wang, X., & Li, C. (2020). Technology development of electric vehicles: 

A review. Renewable and Sustainable Energy Reviews, 135(1), 110–118. 

Tata Motors Limited. (2019). Annual Report 2019. Tata Motors Ltd.  

Tata Motors Limited. (2020). Annual Report 2020. Tata Motors Ltd.  

Tata Motors Limited. (2021). Annual Report 2021. Tata Motors Ltd.  

Tata Motors Limited. (2022). Annual Report 2022. Tata Motors Ltd.  

Tata Motors Limited. (2023). Annual Report 2023. Tata Motors Ltd.  

Tesla, Inc. (2022). Annual Report 2022. Tesla, Inc. 

Thiel, C., Perujo, A., & Mercier, A. (2010). Cost and CO2 aspects of future vehicle 

options in Europe under new energy policy scenarios. Energy Policy, 38(11), 

7142–7151. 

Tian, G., & Pan, S. (2020). Policy instruments for promoting electric vehicles in 

China: Lessons for other countries. Journal of Cleaner Production, 276, 

122779. 

Tran, M., Banister, D., Bishop, J. D., & McCulloch, M. D. (2012). Realizing the electric-

vehicle revolution. Nature Climate Change, 2(5), 328–333. 

Tushman, M. L., & Anderson, P. (1986). Technological discontinuities and 

organizational environments. Administrative Science Quarterly, 31(3), 439–

465. 

U.S. Department of Energy. (2020). The future of transportation: Electric vehicle 

adoption trends. U.S. Government Publishing Office. 

UNCTAD. (2021). Technology and innovation report: Catching technological waves. 

United Nations Publications. 

Wang, N., Tang, L., & Pan, H. (2018). A global comparison and assessment of 

incentive policy for electric vehicles. Renewable and Sustainable Energy 

Reviews, 87, 1–15. 

Wang, S., Li, J., & Zhao, D. (2017). The impact of policy measures on consumer 

intention to adopt electric vehicles: Evidence from China. Transportation 

Research Part A: Policy and Practice, 105, 14–26. 

Wesseling, J. H., Niesten, E. M. M. I., Faber, J., & Hekkert, M. P. (2015). Business 

strategies of incumbents in the market for electric vehicles: Opportunities 

https://www.mes-bogor.com/journal/index.php/mrj/article/view/688


Economic Reviews Journal 
Volume 4 Nomor 2 (2025) 534 – 552 E-ISSN 2830-6449 

DOI: 10.56709/mrj.v4i2.688 
 

551 | Volume 4 Nomor 2  2025 
 

and incentives for sustainable innovation. Business Strategy and the 

Environment, 24(6), 518–531. 

World Economic Forum (WEF). (2022). Collaborative innovation: Driving growth in 

emerging industries. WEF Reports. 

Xpeng Inc. (2019). Annual Report 2019. Xpeng Inc. 

Xpeng Inc. (2020). Annual Report 2020. Xpeng Inc. 

Xpeng Inc. (2021). Annual Report 2021. Xpeng Inc. 

Xpeng Inc. (2022). Annual Report 2022. Xpeng Inc. 

Xpeng Inc. (2023). Annual Report 2023. Xpeng Inc. 

Yao, J., & Zhang, Z. (2021). Environmental policy and technological innovation: 

Evidence from the electric vehicle industry. Energy Policy, 151, 112145. 

Zeng, S., Ren, X., Zhang, Y., & Sun, Z. (2017). The use of electric vehicles and their 

impact on the environment: Evidence from China. Renewable and 

Sustainable Energy Reviews, 68, 355–367. 

Zhang, X., & Bai, X. (2017). Incentive policies from governments and enterprises to 

promote sustainable development of electric vehicles. Energy Policy, 110, 

105–110. 

Zhang, X., Liang, Y., Yu, Y., & Zhang, Y. (2020). Identifying the barriers to electric 

vehicle adoption in China: An integrated DEMATEL-ISM approach. Energy 

Policy, 142, 111495. 

Zhang, X., Wu, Y., Zhang, X., & Goh, M. (2014). Forecasting electric vehicle adoption 

trends with consumer choice modeling. Energy, 68, 1–9. 

Zhao, J., Zhao, X., & Li, J. (2020). Key barriers to the development of electric vehicles: 

Insights from the literature. Renewable and Sustainable Energy Reviews, 

140, 110712. 

Zheng, J., Mehndiratta, S., Guo, J. Y., & Liu, Z. (2012). Strategic policies and 

demonstration program of electric vehicle in China. Transport Policy, 19(1), 

17–25. 

Zhu, Q., Sarkis, J., & Lai, K. H. (2015). Green supply chain management innovation 

diffusion and its relationship to organizational improvement: An ecological 

modernization perspective. Journal of Engineering and Technology 

Management, 34, 121–138. 

Ziegler, A. (2012). Individual characteristics and stated preferences for alternative 

energy sources and propulsion technologies in vehicles. Energy Policy, 42, 

24–32. 

Ziemele, J., Davidsen, C., & Blumberga, D. (2017). Future prospects for energy 

efficient electric vehicles in a sustainable energy system. Energy Procedia, 

128, 40–47. 

Zolnierek, K., & Kendall, A. (2017). Life cycle environmental impacts of future light -

duty electric vehicles. Transportation Research Part D: Transport and 

Environment, 50, 171–182. 

https://www.mes-bogor.com/journal/index.php/mrj/article/view/688


Economic Reviews Journal 
Volume 4 Nomor 2 (2025) 534 – 552 E-ISSN 2830-6449 

DOI: 10.56709/mrj.v4i2.688 
 

552 | Volume 4 Nomor 2  2025 
 

Zubaryeva, A., Thiel, C., Barbone, E., & Mercier, A. (2012). Assessing factors for the 

identification of potential lead markets for electrified vehicles in Europe: An 

analysis of electric vehicle uptake. Transport Policy, 19(1), 85–96. 

Zypryme Research. (2014). The electric vehicle market outlook: Challenges and 

opportunities. Zypryme Reports. 

 

https://www.mes-bogor.com/journal/index.php/mrj/article/view/688

