


Original Research Article

Can the Low-Carbon City Pilot Policy Drive Firms "Going Global"?




Abstract

Objective: To investigate the impact of China's low-carbon city pilot (LCCP) policy on corporate Outward Foreign Direct Investment (OFDI), aiming to understand its role in promoting international expansion and industrial upgrading amidst a global low-carbon transition.
Methodology: This study employs a multi-period Difference-in-Differences (DID) model to analyze panel data from Chinese A-share listed companies from 2007 to 2023. The model is used to quantitatively assess the policy's direct impact, transmission mechanisms, and heterogeneous effects on corporate OFDI.
Findings: The research reveals that the LCCP policy significantly promotes corporate OFDI. This promotional effect is more pronounced for firms located in large, central, and key environmental protection cities. Furthermore, green innovation and digital transformation are identified as crucial mediating pathways through which the policy influences OFDI decisions.
Recommendation: Based on the findings, it is recommended that the government should strengthen policy support through special funds and tax incentives to lower corporate transition costs. In parallel, firms should proactively increase R&D investment and accelerate digital upgrades to fully leverage the opportunities presented by the low-carbon strategy.
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1. Introduction

As global industrialization accelerates, climate change has become a critical political, economic, and social challenge. Reports from the World Meteorological Organization (WMO) and the International Energy Agency (IEA) confirm a dangerous trend of rising global temperatures and record atmospheric CO2 concentrations, posing a severe threat to sustainable development. In response, international efforts like the Paris Agreement have established goals to limit global warming, making low-carbon development a central pillar of the global economic transition.

As a major manufacturing and energy-consuming nation, China plays a significant role in global carbon emissions and has committed to substantial reductions. A key domestic initiative to achieve these goals was the launch of the low-carbon city pilot (LCCP) program by the National Development and Reform Commission (NDRC) in 2010. Pilot regions formulated comprehensive low-carbon development plans, gaining valuable experience for a nationwide transition.

Simultaneously, Chinese enterprises' Outward Foreign Direct Investment (OFDI) has surged, making China the world's second-largest outward investor. However, this global expansion now faces significant environmental constraints in host countries, such as the EU's Carbon Border Adjustment Mechanism (CBAM). These international regulations compel Chinese firms to prioritize low-carbon strategies in their overseas investments to avoid financial penalties and operational risks, making the study of how domestic policy affects their OFDI behavior particularly urgent.

The LCCP policy and corporate OFDI are closely intertwined. The policy encourages firms to invest in green R&D, enhancing their environmental performance and boosting their international competitiveness. In turn, OFDI can facilitate the transfer of advanced low-carbon technologies and management practices back to China, promoting domestic industrial upgrading and creating a virtuous cycle between policy and investment.

Given this context, this study investigates three core questions:How does the LCCP policy affect corporate OFDI?What are the underlying mechanisms of this impact?How do these effects vary across different types of enterprises?Answering these questions will deepen the theoretical understanding of the relationship between low-carbon policy and corporate internationalization, providing valuable support for both government policymaking and corporate strategy. This research is significant for promoting the high-quality global expansion of Chinese enterprises and enhancing China's role in global low-carbon governance.

2. Literature Review

2.1 RESEARCH ON THE EFFECTS OF LOW-CARBON CITY PILOTS

A substantial body of literature has investigated the multifaceted impacts of Low-Carbon City Pilots (LCCP), revealing significant effects on corporate green innovation and international economic activities. A primary consensus is that LCCP policies stimulate green technological advancement. For instance, recent studies demonstrate that LCCP implementation can increase green patent applications in pilot cities by as much as 23%, an effect largely driven by the development of local green finance mechanisms (Liu et al., 2024). The pathways for this effect have been further clarified, with government green procurement and heightened public participation identified as critical transmission channels, contributing 38% and 21% of the policy's impact, respectively (Pan & Zhao, 2024).

However, this consensus is nuanced by a notable trade-off between the quantity and quality of innovation. Some scholars argue that while LCCP successfully boosts the volume of green innovation, it may concurrently dilute resource allocation, leading to an 11% reduction in innovation quality, an effect particularly pronounced among state-owned enterprises (SOEs) (Wang & Yao, 2024). This observation is consistent with findings that differentiate firm responses by ownership, suggesting that private firms are more likely to engage in substantive green innovation, whereas SOEs may resort to more symbolic compliance (Jiao & Jiao, 2023).

In the international sphere, the policy's impacts are similarly divergent. On one hand, LCCP appears to compel carbon-intensive industries to expand internationally, with studies documenting an 11% increase in their overseas investments as a response to domestic capacity constraints (Hou et al., 2023). On the other hand, the associated environmental compliance costs can inhibit internationalization, with estimates suggesting that each dollar increase in these costs reduces outward foreign direct investment (OFDI) expenditure by $0.70 (Tang et al., 2023). 

2.2 RESEARCH ON THE INFLUENCING FACTORS OF CORPORATE OFDI

The determinants of corporate OFDI are broadly understood through the dual lenses of institutional environments and firm-level heterogeneity. The institutional context of the host country critically shapes investment motives. For example, a clear bifurcation exists where 73% of OFDI directed toward advanced economies is aimed at strategic asset acquisition, whereas 82% of investment in developing economies is focused on market or resource access (Kaushal, 2022). The concept of institutional distance further refines this understanding; SOEs typically exhibit a preference for institutionally proximate host countries to minimize adaptation costs, while private firms often tolerate greater institutional distance in their pursuit of technology and strategic assets (Clegg et al., 2016).

At the micro-level, firm-specific characteristics are decisive in enabling OFDI. Productivity is a well-established prerequisite, with a 10% increase in firm productivity raising the likelihood of OFDI by 4.2%; Furthermore, the sensitivity of OFDI decisions to host-country conditions is highly dependent on the investment motive. Resource-seeking OFDI, for example, is most responsive to the ease of obtaining construction permits (elasticity of 0.34), while technology-seeking OFDI places a premium on intellectual property protection (elasticity of 0.41) (Kaushal, 2022). More recently, ESG performance has emerged as a significant mediating factor, with evidence showing that for each standard deviation improvement in a firm's ESG score, strategic asset-seeking investments increase by 18% (Zhou, 2024).

2.3 RESEARCH ON THE RELATIONSHIP BETWEEN LOW-CARBON CITY PILOTS AND CORPORATE OFDI

The academic literature presents a significant debate regarding the net impact of LCCP policies on corporate OFDI, with empirical evidence pointing toward contradictory outcomes. One prominent line of argument, often associated with the "pollution haven" hypothesis, posits that stricter domestic environmental regulations incentivize firms to move operations abroad. Supporting this view, research demonstrates that LCCP implementation drives an 11% increase in OFDI among carbon-intensive industries facing domestic restructuring and capacity constraints (Hou et al., 2023). 

Conversely, a competing perspective emphasizes the inhibitory effect of compliance costs. This argument suggests that the financial burden of adhering to stringent environmental standards can crowd out capital that would otherwise be allocated to foreign investment. Empirical evidence indicates that each 1% increase in environmental investment reduces OFDI capital allocation by 0.7%, an effect that is particularly acute for SOEs (Tang et al., 2023). 

This debate is further nuanced by research that disaggregates OFDI by motive. A third stream of literature suggests that while some forms of OFDI may be suppressed, strategic asset-seeking OFDI consistently increases under LCCP. Specifically, these investments have been documented to grow by 22% as firms are incentivized to acquire overseas assets to facilitate reverse green technology spillovers (Kafouros, 2023). This suggests that the ultimate impact of LCCP on OFDI is not monolithic, but rather is contingent on the specific investment motive, industry characteristics, and policy time frame.

Existing literature has mostly focused on the direct impact of the policy on OFDI, but there is insufficient analysis of the heterogeneity of multinational investment motives (such as market-seeking and resource acquisition). Additionally, the interactive effects of carbon emission trading and low-carbon pilot policies, as well as the moderating role of digital technologies (such as corporate digital transformation) on OFDI, still require in-depth exploration. Building on existing research, this paper will further explore the impact and mechanisms of the low-carbon city pilot on corporate OFDI. By constructing a more scientific econometric model, selecting a broader research sample and a longer time span, this study will systematically analyze the direct and indirect effects of the policy on corporate OFDI, delve into the mechanisms of mediating variables such as green innovation and digital transformation, and examine the heterogeneous performance of different types of enterprises, aiming to provide new perspectives and richer empirical evidence for research in this field.

[bookmark: _Toc7189]3. Theoretical Analysis and Research Hypotheses 

[bookmark: _Toc9476]3.1 DIRECT TRANSMISSION MECHANISM  

The direct transmission mechanism functions through a dual approach of government action. First, policy incentives like fiscal subsidies, tax incentives, and low-interest loans are used to reduce the financial burden on firms undergoing a low-carbon transition. Second, the policy imposes rigid green constraints, compelling companies to meet strict environmental standards by upgrading technology, renovating equipment, and optimizing management.

This combination of incentives ("pull") and constraints ("push") fosters a green competitive advantage. As firms improve their environmental performance and production efficiency to meet domestic requirements, they accumulate green technology, patents, and brand recognition. This enhanced domestic competitiveness translates directly to the international stage, enabling firms to more easily overcome environmental barriers in foreign markets and thereby driving their Outward Foreign Direct Investment (OFDI).

Based on the above logic, this paper proposes Hypothesis H1: 

H1: The low-carbon city pilot policy has a direct promoting effect on corporate OFDI performance.

3.2 INDIRECT TRANSMISSION MECHANISM
3.2.1 Mediation Effect of Green Innovation
The low-carbon city pilot policy, through the dual drivers of environmental pressure and innovation incentives, compels enterprises to make green innovation a core strategy. Following the policy's implementation, firms face stricter carbon emission assessments and escalating market demand for green products, requiring them to achieve sustainable development through technological breakthroughs. For instance, under policy impetus, new energy vehicle companies increase their R&D investment in battery technology to develop models with longer range and lower energy consumption to meet market demand. By integrating internal R&D resources and collaborating with universities and research institutions, companies focus on technological advancements in areas such as new energy utilization, energy conservation and emission reduction, and resource recycling.

The enhancement of green innovation capability becomes a key driver for corporate OFDI. Amid the global trend of decarbonization, international market demand for environmentally friendly products continues to grow, and policies like the EU's Carbon Border Adjustment Mechanism (CBAM) further raise the threshold for green technology. Technology patents (such as high-efficiency cell technology in the photovoltaic industry) and green product certifications (like the EU Eco-Design Directive certification) formed through green innovation can significantly enhance international competitiveness. Furthermore, a low-carbon brand image shaped by green innovation can boost the trust of overseas customers, attracting multinational procurement orders or invitations for joint ventures, thereby indirectly promoting OFDI.

Accordingly, this paper proposes Hypothesis H2: 

H2: The low-carbon city pilot policy indirectly improves corporate OFDI performance by enhancing firms' green innovation capabilities.

3.2.2 Mediation Effect of Digital Transformation

The low-carbon city pilot policy accelerates the process of corporate digital transformation. To meet energy conservation and carbon reduction requirements, companies need to leverage digital technologies to optimize production and management processes. Internet of Things (IoT) technology can monitor equipment energy consumption data in real-time, enabling dynamic optimization of the production process. Big data analytics helps companies establish early warning mechanisms for energy consumption, reducing carbon emissions per unit of output value. Artificial intelligence algorithms are used for supply chain optimization, reducing resource waste in logistics.

Digital transformation simultaneously enhances corporate management efficiency and the scientific basis of decision-making. Digital management platforms break down departmental information silos and shorten decision-making chains. Data-driven market forecasting models help companies accurately grasp overseas market demand trends (such as the demand for new energy infrastructure in Southeast Asia), reducing investment risks. In international competition, companies with a high degree of digitalization can more easily integrate into global value chains, expand sales channels through cross-border e-commerce platforms (like Alibaba International), or use digital marketing tools (like Google Ads) to increase overseas brand exposure.

Based on the above mechanism, this paper proposes Hypothesis H3: 

H3: The low-carbon city pilot policy indirectly promotes corporate OFDI performance by advancing firms' digital transformation.

4. Empirical Design and Data Description

[bookmark: _Toc6506]4.1 MODEL CONSTRUCTION 

To scientifically evaluate the impact of the low-carbon city pilot policy on corporate Outward Foreign Direct Investment (OFDI), this paper, based on the quasi-natural experiment nature of the policy's implementation, constructs a progressive Difference-in-Differences (DID) model. By comparing the pre- and post-policy differences in OFDI performance between firms in pilot and non-pilot cities, the net effect of the policy is identified. The specific model is set as follows:
                               （1）
Where i and t represent the firm and year, respectively; represents the OFDI performance of firm i in year t;  is the policy dummy variable, indicating whether the city where firm i is located is a low-carbon pilot city in year t.  represents a series of control variables;  is the time fixed effect;  is the individual fixed effect;  is the random error term.  is the difference-in-differences estimator, which is the core coefficient of interest in this paper, reflecting the net effect of the low-carbon city construction on corporate OFDI performance.

To further reveal the internal mechanisms through which the low-carbon city pilot policy affects corporate OFDI, this paper constructs a mediation effect model to test the transmission pathways. The specific model is set as follows:
                               （2）
Where  represents the mechanism variables, corresponding to theoretical mechanism indicators such as the level of green innovation and the degree of digital transformation; the other variables have the same meaning as in equation (1).
4.2 VARIABLE SELECTION

4.2.1 Dependent Variable

This paper selects corporate Outward Foreign Direct Investment (OFDI) as the core dependent variable to quantify firms' internationalization strategy and overseas investment behavior. Corporate OFDI is not only a crucial way for firms to expand into international markets and acquire strategic resources but also a key indicator of their global resource allocation capabilities and international competitiveness. To comprehensively and accurately reflect the scale, activity, and dynamic changes of corporate OFDI, this study uses the natural logarithm of the corporate OFDI flow as the measurement method. This approach has three advantages: first, the logarithmic transformation can effectively mitigate the problem of heteroscedasticity in the original data, improving the estimation accuracy of the econometric model; second, the log-transformed indicator can intuitively reflect the relative changes in OFDI scale, facilitating comparative analysis across firms and time periods; third, by converting small investment changes into quantifiable numerical differences, it enhances the data's ability to capture the sensitivity of corporate investment decisions.

4.2.2 Core Explanatory Variable

The core explanatory variable of this study is the dummy variable for the low-carbon city pilot policy, used to identify the boundary of the policy's impact on corporate decisions. The specific assignment rule is as follows: for a pilot city, the variable takes the value of 1 in the year it was included in the low-carbon city pilot list and in subsequent years, and 0 in the years before the policy implementation and for non-pilot cities. As of 2022, China's low-carbon city pilot program was launched in three batches (2010, 2012, 2017). If a city was part of multiple pilot batches, the year of its first inclusion is taken as the policy's effective date. Additionally, since the list for the second batch of pilot cities was released in November 2012, and considering the time lag between policy announcement and actual implementation, this study uniformly sets 2013 as the starting year of policy implementation for the second batch of pilot cities to more accurately capture the dynamic impact of the policy on corporate OFDI decisions.

4.2.3 Control Variables

To provide a more comprehensive examination of the impact of various factors on corporate OFDI and to avoid the problem of omitted variables, this paper introduces control variables that may have a significant impact on corporate OFDI. These include: Firm size (Size), measured by the natural logarithm of total assets; Leverage (Lev), represented by the ratio of total liabilities to total assets; Growth ability (Growth), represented by the year-on-year growth rate of operating revenue; Ownership concentration (Top5), the proportion of shares held by the top five shareholders; Board size (Board), the number of members on the board of directors; Proportion of independent directors (Indep), the ratio of independent directors to the total board size; Fixed assets ratio (Fixed), the ratio of fixed assets to total assets; Firm age (ListAge), calculated as the natural logarithm of the current year minus the founding year plus one; Administrative expense ratio (Mfee), the ratio of administrative expenses to main business revenue; Operating expense ratio (AgC1), the ratio of operating expenses to operating revenue; and Cash flow ratio (Cashflow), measured by the ratio of net profit to total assets.

4.3 Data Sources and Description

This study uses an unbalanced panel dataset of Chinese A-share listed companies from 2007 to 2023. Data on the low-carbon city pilot policy were manually compiled from official government sources, while other variables were sourced from the RESSET Financial Research Database, the "Shu Ju Pi Pi Xia" database, and various statistical yearbooks, with all data being cross-verified.
To ensure reliability, the sample was rigorously screened by: Excluding delisting-risk (ST/*ST) companies and firms in the financial and real estate industries. Deleting observations with missing data for core variables. Winsorizing all continuous variables at the 1st and 99th percentiles to mitigate the effect of extreme values.The final dataset contains 21,351 firm-year observations.

Table 1: Descriptive Statistics
	Variable Type
	Variable Name
	N
	Mean
	Std. Dev.
	Min
	Max

	Dependent Variable
	OFDI Performance (OFDI)
	21351
	10.321 
	2.354 
	-1.382 
	23.028 

	Explanatory Variable
	Low-Carbon City Pilot (did)
	21351
	0.582 
	0.499 
	0.000 
	1.000 

	Control Variables
	Firm Size (Size)
	21351
	22.339 
	1.364 
	19.406 
	26.440 

	
	Leverage (Lev)
	21351
	0.416 
	0.208 
	0.027 
	0.925 

	
	Growth Ability (Growth)
	21351
	0.159 
	0.394 
	-0.653 
	3.808 

	
	Ownership Conc. (Top5)
	21351
	0.538 
	0.160 
	0.176 
	0.892 

	
	Board Size (Board)
	21351
	2.135 
	0.201 
	1.609 
	2.708 

	
	Indep. Director Ratio (Indep)
	21351
	37.483 
	5.354 
	25.000 
	60.000 

	
	Fixed Assets Ratio (Fixed)
	21351
	0.201 
	1.538 
	0.002 
	0.765 

	
	Firm Age (ListAge)
	21351
	2.113 
	0.922 
	0.000 
	3.434 

	
	Admin. Expense Ratio (Mfee)
	21351
	0.085 
	0.071 
	0.007 
	0.641 

	
	Operating Expense Ratio (AgC1)
	21351
	0.162 
	0.134 
	0.010 
	0.797 

	
	Cash Flow Ratio (Cashflow)
	21351
	0.050 
	0.070 
	-0.224 
	0.225 



5. Empirical Results Analysis

5.1 Baseline Regression Results

The baseline regression results for the impact of low-carbon city construction on corporate OFDI performance are shown in Table 2. The study employs a stepwise regression method to verify the robustness of the results: Column (1) presents the basic regression without controlling for firm and time fixed effects and without including control variables; Column (2) adds firm and time fixed effects to isolate the interference of individual heterogeneity and macroeconomic fluctuations on the estimation results. The results show that in both columns, the regression coefficient of the core explanatory variable DID (the interaction term of the policy dummy and time variable) is positive and significant at the 5% level, preliminarily indicating that low-carbon city construction has a positive driving effect on corporate OFDI. To further control for potential confounding factors, Column (3) introduces firm characteristics (such as asset size, profitability) and city-level variables (such as GDP, industrial structure) to the model in Column (1), while Column (4) incorporates control variables within the framework of Column (2). The results indicate that the DID coefficient in Column (3) passes the significance test and remains positive; in Column (4), the DID coefficient is significant at the 1% level, and its absolute value has increased. This demonstrates that after controlling for individual firm and time trend differences, and even considering firm heterogeneity and the urban economic environment, the construction of low-carbon cities still has a significant promoting effect on corporate OFDI performance. Thus, Hypothesis H1, "the low-carbon city pilot promotes corporate OFDI performance," is fully validated, meaning the policy's implementation can effectively encourage firms to expand their overseas investment layouts and enhance their level of international development.
Table 2: Baseline Regression Results
	Variable
	(1)
	(2)
	(3)
	(4)

	
	OFDI
	OFDI
	OFDI
	OFDI

	did
	0.896***
	0.156**
	0.464***
	0.185***

	
	(0.0326)
	(0.0635)
	(0.0308)
	(0.0606)

	Size
	
	
	0.834***
	0.725***

	
	
	
	(0.0148)
	(0.0440)

	Lev
	
	
	-3.495***
	-2.631***

	
	
	
	(0.0881)
	(0.149)

	Growth
	
	
	-0.0335
	-0.0128

	
	
	
	(0.0373)
	(0.0361)

	Top5
	
	
	0.369***
	-0.450**

	
	
	
	(0.103)
	(0.230)

	Board
	
	
	-0.493***
	0.0871

	
	
	
	(0.0861)
	(0.142)

	Indep
	
	
	-0.00611*
	-0.00170

	
	
	
	(0.00327)
	(0.00425)

	Fixed
	
	
	-1.477***
	-1.278***

	
	
	
	(0.0993)
	(0.202)

	ListAge
	
	
	-0.120***
	0.424***

	
	
	
	(0.0191)
	(0.0506)

	Mfee
	
	
	-1.294***
	-0.522

	
	
	
	(0.296)
	(0.591)

	AgC1
	
	
	1.380***
	1.303***

	
	
	
	(0.148)
	(0.392)

	Cashflow
	
	
	0.762***
	-0.294

	
	
	
	(0.228)
	(0.222)

	Constant
	9.799***
	10.25***
	-5.649***
	-5.554***

	
	(0.0258)
	(0.0384)
	(0.343)
	(1.020)

	Firm FE
	No
	Yes
	No
	Yes

	Year FE
	No
	Yes
	No
	Yes

	Observations
	21,351
	20,877
	21,351
	20,877

	R2
	0.035
	0.639
	0.213
	0.656


*Note: *, **, *** represent significance at the 10%, 5%, and 1% levels, respectively; t-values are in parentheses. The same applies below.

5.2 Parallel Trends Test

The validity of the Difference-in-Differences (DID) model relies on the common trends assumption, which requires that the Outward Foreign Direct Investment (OFDI) performance of firms in pilot and non-pilot cities exhibited parallel trends before the policy implementation. To verify this assumption, this paper employs an event study approach to construct a dynamic effects model, specified as follows in equation (3):
                               （3）
Where  is a series of dummy variables indicating the k-th year since the low-carbon pilot policy began for city i; represents the difference in OFDI performance between the treatment and control groups in the k-th year of the policy implementation; the other variables are consistent with equation (1).
Considering that the low-carbon city pilot policy was implemented in batches over a long period, the study groups the periods more than 5 years before the policy as period -5 and more than 5 years after as period 5. The year before the policy implementation (k=-1) is used as the base reference group to avoid multicollinearity. Based on this setup, a parallel trends test of the dynamic effects for the 5 years before and after the policy was conducted, with the results shown in Figure 1. As Figure 1 illustrates, before the implementation of the low-carbon city pilot policy, there was no systematic significant difference in the OFDI performance between firms in pilot and non-pilot cities, thus satisfying the parallel trends assumption. Starting from one year after the policy implementation, the coefficients for  are all significantly positive, which means that the low-carbon city construction significantly enhanced corporate OFDI performance, also confirming the effectiveness of the low-carbon city pilot policy.

[image: Graph]
Figure 1: Parallel Trends Test

5.3 Placebo Test

To ensure the baseline regression results are robust and not influenced by unobservable factors, this study employs a placebo test.The test involved 500 simulations where the "low-carbon city pilot" policy was randomly assigned to fictitious treatment groups (cities) and time periods. The baseline model was then re-estimated for each simulation.As shown in Figure 2, the distribution of the estimated coefficients from these random assignments is centered around zero, with the vast majority being statistically insignificant. Our actual estimated coefficient is a clear outlier relative to this distribution. This result confirms that the observed promotional effect of the policy is not driven by random chance or omitted variables, thereby supporting the robustness of our findings.

[image: Graph2]
Figure 2: Placebo Test

5.4 Robustness Checks

5.4.1 Excluding Other Policy Interference

Considering that urban ecological resilience might be influenced by other environmental policies during the study period, this paper collected and organized information on two other similar environmental policies: the eco-civilization city policy implemented since 2005 and the carbon emission trading pilot policy implemented since 2011. To exclude the interference of these policies, dummy variables for these policies were added to the baseline model, with a value of 1 for the year of implementation and subsequent years, and 0 otherwise. The regression results are shown in columns (1)-(3) of Table 3. The results show that the regression coefficient of the core explanatory variable did remains significantly positive, indicating that the aforementioned policies did not interfere with the process by which low-carbon city construction enhances corporate OFDI performance, and the study's conclusions are robust.

5.4.2 Endogeneity Test

To further control for endogeneity caused by the lagged effect of the low-carbon city pilot policy on corporate OFDI, this paper lags the dependent variable OFDI by one period to create the variable l.OFDI and re-estimates model (1). Column (4) of Table 3 reports the regression results with the one-period lagged OFDI, where the coefficient is significantly positive at the 1% level. This result is consistent with the baseline regression, indicating that the baseline regression results are relatively robust.

5.4.3 PSM-DID Test

Although the Difference-in-Differences (DID) method can estimate the average treatment effect of a policy, the issue of sample selection bias may still exist. Therefore, this paper employs the Propensity Score Matching Difference-in-Differences (PSM-DID) method for a robustness check. The specific steps are as follows: ① Use the control variables from the baseline model (e.g., firm size, profitability, city economic level) as covariates; ② Apply 1:1 nearest neighbor matching (with a caliper of 0.01) combined with kernel matching to select non-pilot cities that satisfy the common support condition as a control group for each low-carbon pilot city, and create a new dataset by excluding unmatched samples; ③ Re-estimate the DID model based on the matched sample. The matching results show that the standardized bias of all covariates is less than 5%, and all t-tests fail to reject the null hypothesis of no systematic difference between the treatment and control groups, indicating a good matching quality. The PSM-DID regression results are presented in columns (5) and (6) of Table 3. The coefficient of the core explanatory variable remains significantly positive, confirming the robustness of the study's conclusions.

Table 3: Robustness Check Results
	Variable
	(1)
	(2)
	(3)
	(4)
	（5）
	（6）

	
	Incl. Civ. City Policy
	Incl. Carbon Trading Policy
	Incl. Both Policies
	Lagged Dep. Var.
	1:1 Nearest Neighbor
	Kernel Matching

	did
	0.238***
	0.271***
	0.288***
	0.207***
	0.4092**
	0.2083**

	
	(0.0639)
	(0.0647)
	(0.0651)
	(0.0612)
	(2.3240)
	(2.1188)

	Civilized City
	0.171**
	
	0.128*
	
	
	

	
	(0.0713)
	
	(0.0734)
	
	
	

	Carbon Trading
	
	-0.272***
	-0.246***
	
	
	

	
	
	(0.0759)
	(0.0781)
	
	
	

	Constant
	-5.586***
	-5.522***
	-5.557***
	-3.442***
	-7.475**
	-5.643***

	
	(1.053)
	(1.054)
	(1.054)
	(0.929)
	(-2.197)
	(-2.962)

	Controls
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Firm FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Year FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Observations
	18,934
	18,934
	18,934
	14,366
	6,856
	19,349

	R2
	0.661
	0.661
	0.661
	0.684
	0.719
	0.667



5.5 Heterogeneity Analysis

5.5.1 City Scale Heterogeneity

The impact of the low-carbon city pilot policy on corporate OFDI performance may vary depending on the size of the city where the firm is located. According to the Notice on Adjusting the Urban Size Classification Standards issued by the State Council (Guofa [2014] No. 51), Chinese cities are divided into large cities and small-to-medium-sized cities based on a resident population of 1 million in urban districts. Therefore, this study divides the sample firms into those in large cities and those in small-to-medium-sized cities and conducts separate regression analyses. The results are shown in columns (1) and (2) of Table 4. The results show that the promoting effect of the low-carbon city pilot policy on the OFDI amount of firms in large cities is still significant at the 1% level, while the impact on firms in small-to-medium-sized cities is not significant. This may be because firms in large cities typically have stronger economic strength, technological innovation capabilities, and international business experience, enabling them to better leverage the opportunities brought by the pilot policy to increase their OFDI and expand into international markets. Although firms in small-to-medium-sized cities also actively engage in OFDI under the policy's impetus, their promotional effect is weaker compared to large-city firms due to their own resource and capacity constraints. They may even face more difficulties and challenges in responding to the policy and conducting OFDI, hence the smaller promotional effect of the policy on them.

5.5.2 Firm Location Heterogeneity

The effect of the low-carbon city pilot policy on corporate OFDI performance may differ based on whether the firm is located in a central development area. This study classifies cities as central and peripheral, where central cities refer to provincial capitals, sub-provincial cities, and the four municipalities directly under the central government. Sample firms are then divided into those located in central cities and those in peripheral cities. The regression results are presented in columns (3) and (4) of Table 4. In central cities, the promoting effect of the low-carbon city pilot policy on corporate OFDI is more prominent and significant at the 1% level, whereas the effect is not significant for non-central cities. Central cities typically have more developed infrastructure, richer human resources, more convenient information channels, and broader market access, which enable firms located there to better respond to the pilot policy by establishing overseas subsidiaries to expand into international markets and enhance their internationalization.

5.5.3 Environmental Characteristics Heterogeneity

The impact of the low-carbon city pilot policy on corporate OFDI may vary depending on the environmental protection status of the region where the firm is located. Based on the National 11th Five-Year Plan for Environmental Protection issued by the State Council in 2007, the cities in the research sample are classified as key environmental protection cities and non-key environmental protection cities. The sample firms are divided into two groups: those in key environmental protection cities and those in non-key ones, and separate regression analyses are conducted. The results are shown in columns (5) and (6) of Table 4. It is evident that in key environmental protection cities, the promoting effect of the low-carbon city pilot policy on corporate OFDI is more significant, with a did coefficient of 0.247, significant at the 1% level. In contrast, in non-key environmental protection cities, the effect is negatively significant at the 10% level. This indicates that in key environmental protection cities, due to the government's high emphasis on environmental quality and strict supervision, firms respond more actively to the low-carbon city pilot policy, and the policy's promotional effect on OFDI is stronger. In these cities, firms face greater environmental pressure, which motivates them to expand markets, acquire resources and technology through OFDI to achieve a low-carbon transition and sustainable development.

Table 4: Heterogeneity Test Results
	Variable
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	
	Large City Firms
	SME City Firms
	Central City Firms
	Peripheral City Firms
	Key Env. Firms
	Non-Key Env. Firms

	did
	0.198***
	-0.0135
	0.238***
	0.0542
	0.247***
	-0.331*

	
	(0.0689)
	(0.159)
	(0.0792)
	(0.110)
	(0.0672)
	(0.193)

	Constant
	-3.590***
	-11.24***
	-2.956**
	-7.138***
	-4.827***
	-9.635***

	
	(1.130)
	(3.713)
	(1.268)
	(2.037)
	(1.147)
	(2.767)

	Controls
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Firm FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Year FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Observations
	16,882
	2,075
	12,818
	6,133
	16,974
	1,979

	R2
	0.650
	0.737
	0.648
	0.685
	0.653
	0.715



5.6 Mechanism Test

Based on the preceding theoretical deduction, this paper posits that the low-carbon city pilot improves corporate OFDI performance by accelerating corporate green innovation and promoting digital transformation. Therefore, this paper delves into the mechanisms of how the low-carbon city pilot affects corporate OFDI from these two dimensions. This study theoretically analyzes the link between the mechanism variables and the dependent variable and empirically tests the mechanisms by examining the influence paths of the mediating variables.

5.6.1 Green Innovation Transmission Mechanism

Based on theoretical deduction, this paper proposes that the construction of low-carbon cities enhances corporate OFDI performance by accelerating corporate green innovation, promoting green patent applications, and optimizing production processes. This transmission path is supported by relevant theories. For example, the theoretical framework of Huang (2024) confirms that green innovation leaders are more inclined to acquire complementary technological resources through cross-border mergers and acquisitions, forming a positive "innovation-investment" cycle.

The low-carbon city pilot policy exerts a significant incentive effect on corporate green innovation, particularly in driving green invention patents. This effect is realized through a dual pathway: first, the environmental regulatory pressure and reputational incentives stemming from the policy prompt firms to integrate green innovation into their strategic decisions and increase R&D investment in low-carbon technologies; second, the policy fosters regional environmental improvement and industrial upgrading, attracting specialized talent in fields such as environmental engineering and new energy, thereby optimizing firms' allocation of innovation resources. This study uses the number of independent green patent applications by firms to measure the level of green innovation; a higher number of patent applications indicates a stronger green innovation capability.

The regression result in Column (1) of Table 5 shows that, under the influence of the green innovation indicator, the estimated coefficient of the core explanatory variable did is significantly positive at the 5% level. This provides empirical support for Hypothesis H2, "The low-carbon city pilot policy indirectly improves corporate OFDI performance by accelerating corporate green innovation," thus validating the effectiveness of this mechanism.

5.6.2 Digital Transformation Transmission Mechanism

According to the preceding analysis, this paper proposes that the construction of low-carbon cities can advance corporate digital transformation, thereby optimizing OFDI decisions. The logic of this mechanism is that digital transformation can systematically enhance a firm's internationalization capabilities. The "dual transformation synergy" model by Chen et al. (2024) reveals that digital transformation provides key support for firms 'going global' by alleviating financing constraints and strengthening innovation resilience.

Furthermore, the policy prompts firms to reduce their carbon emission intensity, and to achieve this goal, they often leverage digital tools to optimize and monitor production processes. The policy also encourages green technology innovation, where digital technologies play a crucial role in the R&D, application, and promotion of green tech, thus accelerating corporate digital transformation. To validate this mechanism, and following existing research, this paper uses the total amount of a firm's R&D investment to measure its internal R&D input level; a higher total R&D investment indicates a higher level of R&D input.

Column (2) of Table 5 reports the impact of the low-carbon city pilot policy on corporate OFDI performance. The result shows that under the influence of the aforementioned indicator, the estimated did coefficient is significantly positive at the 10% level, providing economic evidence for Hypothesis H3 of this paper. In summary, the mechanism proposed—that the low-carbon city pilot policy promotes corporate digital transformation, which in turn advances corporate OFDI performance—is supported by empirical evidence.

Table 5: Mechanism Test Results
	Variable
	(1)
	(2)

	
	Corporate Green Innovation
	Corporate Digital Transformation

	did
	0.497**
	0.0431*

	
	(0.196)
	(0.0250)

	Constant
	-8.232***
	-4.387***

	
	(3.154)
	(0.401)

	Controls
	Yes
	Yes

	Firm FE
	Yes
	Yes

	Year FE
	Yes
	Yes

	Observations
	20,869
	20,843

	R2
	0.574
	0.824



6. Research Conclusions and Policy Recommendations

Using a multi-period Difference-in-Differences model, this study finds that China's low-carbon city pilot policy significantly promotes corporate Outward Foreign Direct Investment (OFDI). This promotional effect is most pronounced for firms in large cities, central cities, and key environmental protection cities, where firms are better positioned to leverage their advantages or respond to stricter regulations.
The primary mechanisms driving this effect are green innovation and digital transformation. The policy encourages firms to develop low-carbon products that meet international market demands and to adopt digital technologies that improve production efficiency and management. Both pathways enhance firms' international competitiveness, thereby stimulating OFDI.
Based on these findings, the following recommendations are proposed:
First, strengthen Policy Guidance and Corporate Strategy. Governments should enhance the low-carbon policy system with financial incentives like special funds, subsidies, and tax relief, while guiding financial institutions toward green finance. In parallel, firms must proactively integrate low-carbon concepts into their core strategic planning and daily operations.
Second, Deepen Technological Innovation and Talent Development. Governments should increase investment in green R&D and foster collaborative innovation platforms between industry and academia. Enterprises must respond by increasing their own R&D spending, cultivating high-quality technical talent, and engaging in international cooperation to accelerate technological development.
Third, Accelerate Digital Transformation. Governments should support corporate digitalization through dedicated funds, subsidies, and the construction of high-quality digital infrastructure. Firms should actively invest in digital systems and talent, using technologies like AI and big data to achieve comprehensive upgrades in production and management.
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