

Appendix A 
Table A 
Variable definitions
	Variable
	Definition

	GreenPatSum
	The natural logarithm of one plus the total number of green patent applications, including green invention patent applications and green utility model patent applications.

	GreenPatInv
	The natural logarithm of one plus the number of green invention patent applications.

	GreenPatUti
	The natural logarithm of one plus the number of green utility model patent applications.

	Staggered
	A dummy variable that equals one if the firm adopts a staggered board arrangement, and zero otherwise.

	Age
	The natural logarithm of one plus the number of years since the firm’s establishment.

	Size
	The natural logarithm of the firm’s total assets.

	SOE
	A dummy variable that equals one if the firm is a state-owned enterprise, and zero otherwise.

	Growth
	The growth rate of sales revenue.

	TobinQ
	The ratio of the firm’s market value plus total liabilities to total assets.

	Cashflow
	Operating cash flow scaled by total assets.

	ROA
	Return on assets, measured as net profit divided by total assets.

	Lev
	Financial leverage, measured as total liabilities divided by total assets.

	Liquid
	Liquidity ratio, measured as current assets divided by current liabilities.

	BM
	Book-to-market ratio, measured as book value divided by market value.

	Dual
	A dummy variable that equals one if the chairman concurrently serves as the general manager, and zero otherwise.

	Board
	The natural logarithm of the number of directors on the board.

	Indep
	The proportion of independent directors on the board.

	Top1
	The shareholding percentage of the largest shareholder.

	EquityBalance
	The ratio of shares held by the second to fifth largest shareholders to shares held by the largest shareholder.


Notes: The sample consists of firms listed on the Shanghai and Shenzhen stock exchanges from 2007 to 2023. 
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Policy implications, and suggestions for further research
These findings have important implications for regulators and corporate managers. From a regulatory perspective, staggered boards should not be viewed simply as governance arrangements that weaken shareholder monitoring or protect insiders. For strategic activities such as green innovation, which involve long investment horizons, high risks, and limited short-term returns, an appropriate degree of board stability may help reduce managerial short-termism and strengthen firms’ commitment to long-term green transformation. Therefore, when evaluating staggered board provisions, regulators should avoid a one-size-fits-all assessment and instead consider firms’ information environments, ownership structures, external competitive pressures, and long-term development needs. In particular, for firms with weak external monitoring or insufficient internal checks and balances, staggered boards may serve a complementary governance role.
For corporate managers, our results suggest that board governance arrangements can shape firms’ long-term innovation capabilities. In promoting green innovation and green transformation, firms require not only financial, technological, and policy support, but also stable governance structures that sustain long-term investment. If staggered boards are used solely as a control-rights defense mechanism, they may exacerbate managerial entrenchment. However, when combined with transparent information disclosure, effective board monitoring, and a clear long-term strategy, staggered boards may become an important governance arrangement that supports corporate green innovation. Therefore, firms should maintain board stability while strengthening internal accountability mechanisms, so that stability does not evolve into insider protection.
Future research may extend this study in several directions. First, subsequent studies could examine whether our findings generalize to countries with different institutional and regulatory environments, particularly economies with more developed markets for corporate control or stronger investor protection. Second, whether external shocks, such as changes in green policies, capital market fluctuations, and corporate governance regulatory reforms, alter the relationship between staggered boards and green innovation remains an important question for future research. Finally, future studies could explore whether staggered boards affect other long-term strategic behaviors, such as digital transformation, sustainable investment, R&D quality improvement, and low-carbon technology deployment.







