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Abstract
Chinese state-owned enterprises (SOEs) operate under seemingly incompatible 
logics of economic and noneconomic objectives and thus within a setting of insti-
tutional complexity. This complexity manifests in the coexistence of the modern 
enterprise system and a firm-level Local Party Committee (LPC). LPCs check pro-
posals from a political standpoint before executives decide on economic feasibility. 
We provide evidence that SOEs with more LPC participation exhibit greater labor 
stickiness, and this association is more pronounced after the enactment of the Labor 
Contract Law in 2008, when LPCs became more focused on noneconomic objec-
tives. Additional analyses reveal that regional differences in market-based institu-
tional quality moderate the association between LPC participation and labor cost 
asymmetry. Our results are relevant for emerging market investors who attempt to 
incorporate cost asymmetry into their profitability forecasts and for other stakehold-
ers who strive to understand and anticipate the impact of the complex Chinese insti-
tutional setting on cost behavior.

Keywords  Institutional complexity · Cost asymmetry · LPC participation · 
Determinants of cost asymmetry

1  Introduction

The objective of Chinese state-owned enterprises (SOEs) is to maximize social wel-
fare as defined by their majority shareholder, the party-state. Social welfare encom-
passes the economic objective of increasing shareholder wealth and noneconomic 
objectives, such as employment (Jin et al., 2022). Consequently, SOEs exhibit char-
acteristics of corporate governance (“modern enterprise system”) and political gov-
ernance. This “twin governance structure” and the seemingly incompatible logics of 
economic and noneconomic objectives create institutional complexity (Greenwood 
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et  al., 2011). In this study, we focus on one key element of political governance, 
the Party Committee (hereafter, LPC), at the firm level1 and its relationship with 
SOEs’ asymmetric cost behavior. The question of whether SOEs with more LPC 
participation in corporate governance exhibit different degrees of cost asymmetry 
is pertinent because when activity levels decline, one expects to observe the strong-
est intervention of political governance in cost reduction decisions. On the basis of 
institutional theory and through the lens of institutional logic, we also examine the 
dynamic aspect of the relationship between LPC participation in corporate govern-
ance and cost asymmetry, that is, how this relationship has evolved over time and 
how it varies cross-sectionally with differences in market-based institutional qual-
ity. Thus, investigating the role of the LPC in determining cost asymmetry fills the 
research gap related to the influence of institutional infrastructure on cost asymme-
try (Günther et al., 2014; Hinings et al., 2017).

The LPC within an SOE participates in decision making through two mecha-
nisms. First, the LPC engages in discussions from a political standpoint and exerts 
its veto right over important corporate decisions before proposals enter the deci-
sion-making process of the board of directors (“ex ante procedure”). Second, LPC 
members can directly occupy director or supervisor positions (Jin et al., 2022: 2, 4). 
Similarly, party members on the board of directors, the board of supervisors, and the 
top management team can serve on the LPC. This is known as the “two-way entry 
and cross-appointment” mechanism. Third, for “three-important and one-large” 
decisions,2 a group discussion system in which the LPC, the board of directors, and 
the management team jointly discuss and determine such decisions is adopted. LPC 
participation differs conceptually from the previously investigated phenomenon of 
political control and political connections. While the LPC involves internal com-
pany members, political connections involve external politicians such as government 
officials, military officers, and members of political bodies (Chang & Wong, 2004; 
Li & Chan, 2016; Li et al., 2017, 2020b; Wang et al., 2023). Since LPC members 
are firm insiders selected on the basis of their political ideology (Li et al., 2020b), 
they balance maximizing economic value and social stability in SOEs’ internal stra-
tegic business processes, whereas political connections are informal ties to the state 
and represent external networks.

We base our analyses on Chinese listed SOEs from a sample spanning the 
2004–2019 period. Article 19 of the General Principles of the “Gongsi Fa” (Com-
pany Law of the People’s Republic of China) establishes the legitimacy of the 

1  To distinguish the firm-level party committee from committees at other levels, we refer to Jin et  al. 
(2022) and call the firm-level Communist Party Committee an LPC. Nevertheless, an LPC is the same as 
in Li and Chan (2016), Li et al., (2017, 2020b), which called the Communist Party Committee an LPC.
2  “Three-important and one-large decisions” indicates decisions concerning “important issues”, the 
appointment and removal of “important personnel”, investments in “important projects”, and the alloca-
tion of “substantial financial resources”. See the original policy document at the website https://​www.​
gov.​cn/​jrzg/​2010-​07/​15/​conte​nt_​16553​95.​htm.

https://www.gov.cn/jrzg/2010-07/15/content_1655395.htm
https://www.gov.cn/jrzg/2010-07/15/content_1655395.htm
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LPC for every company.3 However, existing policies and documents related to the 
implementation of the law suggest that LPC participation in corporate governance 
predominantly targets SOEs.4 We apply an extended version of the Anderson et al. 
(2003) model, and our analyses provide three important insights. First, LPC partici-
pation in corporate governance is associated with higher sticky labor cost behavior. 
Second, the association between LPC participation and cost asymmetry depends on 
the LPC’s main objective and varies over time. We show that the positive relation-
ship between LPC participation in corporate governance and sticky cost behavior is 
significant in the later subperiod after the enforcement of the Labor Contract Law 
in 2008, when the Party-state became more focused on noneconomic objectives. 
Third, LPC participation in corporate governance is associated with greater sticky 
cost behavior when firms are in regions where market-based institutions are well 
developed.

By employing elements from the theories of cost stickiness, institutional theory, 
agency theory, and the upper-echelon perspective, we empirically investigate the 
dynamic associations between direct LPC participation in corporate governance 
and labor asymmetry in the context of institutional complexity. We extend the lit-
erature that considers elements of institutional infrastructure and competing institu-
tional logics (economic vs. noneconomic objectives) as important determinants of 
cost asymmetry (Nagasawa, 2018). LPC members carry and shift institutional logics 
within SOEs, resulting in variations in the level of cost stickiness over time. How-
ever, LPC-induced cost stickiness may also be linked to agency costs introduced by 
the political objective of LPC participation. In summary, we build on institutional 
theory, agency theory, and upper-echelon theory and incorporate them with the the-
ory of cost asymmetry to investigate the association between LPC participation and 
labor cost stickiness. Methodologically, we follow the approach delineated by Loy 
and Hartlieb (2018) and Nagasawa (2018) and analyze how cost behavior changes 
over time. In essence, our study explores the time-sensitive and context-specific 
associations between LPC involvement and labor cost stickiness. Our results show 
that this association is consistent with the setting of a political agenda.

In addition, we also contribute to the literature by extending the traditional 
research on political control beyond the narrow focus of the control exerted by 

3  Article 19: In accordance with the provisions of the Constitution of the Communist Party of China, an 
organization of the Communist Party of China is established in the company to carry out party activities. 
The company should provide necessary conditions for the party organization’s activities. See the whole 
document at http://​www.​npc.​gov.​cn/​wxzl/​gongb​ao/​2014-​03/​21/​conte​nt_​18676​95.​htm.
4  In 2013, the Organization Department of the Chinese Communist Party and the State-owned Assets 
Supervision and Administration Commission of the State Council (SASAC) issued the “Opinions on 
the Central Enterprise Party Committees Giving Full Play to the Political Core Role under the Modern 
Enterprise System”. Based on this document, in accordance with the new situation and new problems of 
SOEs’ party-building work, the central government has formulated and issued a new document, “Several 
Opinions”, and has put forward a series of targeted and highly guiding measures and requirements. In 
October 2016, the National State-owned Enterprise Party Building Work Conference was held in Beijing. 
In January 2020, the Central Committee of the Communist Party of China issued the “Regulations on the 
work of grassroots local party committees of the Communist Party of China in State-owned Enterprises 
(for trial implementation)”. In July 2021, the SASAC launched an SOEs’ party-building work confer-
ence.

http://www.npc.gov.cn/wxzl/gongbao/2014-03/21/content_1867695.htm


	 Y. Cai et al.

local governments or line ministries through political connections (external pol-
iticians are appointed as the key insiders of firms—board chairs or CEOs) and 
state shareholders (Chang & Wong, 2004; Faccio et al., 2006; Gu et al., 2020). 
Unlike interventions by the state or the government, which are external enti-
ties, LPC members are internal to the company, distinguishing our study from 
past research (Gu et  al., 2020; Lee  et  al., 2020; Prabowo et  al., 2018). Upper-
echelon theory posits that the specific political background of management leads 
to distinct behaviors, and our research elucidates the influence of management’s 
political ideology, such as having a seat on the LPC, on cost stickiness, which 
fills one of the gaps identified by Ibrahim et al. (2022). In addition, we contrib-
ute to the understanding of the effects of political uncertainty on corporate cost 
behaviors in a one-party system. Lee et al. (2020) capture political uncertainty 
through events arising from potential shifts in national leadership, excluding 
one-party systems, such as China. We delve deeper into the time-varying prior-
ity set by the one-party system, the Communist Party in China, and its influ-
ence on the labor cost adjustments of SOEs. Consequently, our findings provide 
valuable insights applicable to other one-party systems worldwide, e.g., North 
Korea, Vietnam, and Cuba.

Our study offers valuable insights into the corporate–political ecosystem in 
China. China has become the world’s second largest economy and has numerous 
corporations with global influence. For a comprehensive understanding of inter-
national business dynamics, China’s corporate governance cannot be overlooked 
(Jiang & Kim, 2020). As Rebérioux (2002: 131) stated, “the diversity of corpo-
rate governance models is valuable, and is rooted in societal characteristics that, 
together, shape the competitiveness of different models.” Although the phenom-
enon of the ruling party’s (the Chinese Communist Party, hereafter the CCP) 
direct control through LPC participation in corporate governance is a unique 
feature of China, this setting provides the opportunity to investigate the dynamic 
tension between shareholder and stakeholder wealth maximization. Moreover, 
the influence of CCP ideological work on the private sector and foreign com-
panies in China has recently gained prominence (Livingston, 2021). Owing to 
the fragmented understanding of the Chinese corporate and political ecosystems, 
concerns are raised by liberal market economies and foreign investors regarding 
potential CCP intervention. Our findings hold significance for emerging market 
investors seeking to incorporate cost asymmetry into their profitability forecasts 
and for other stakeholders who aim to comprehend and anticipate the impact of 
LPC participation on their firms.

The remainder of this paper is structured as follows. In Sect. 2, we discuss the 
prior literature. In Sect. 3, we discuss the institutional background and develop 
hypotheses. Section 4 describes the methodology and sample selection. We pre-
sent the results and discuss additional analyses in Sects. 5 and 6. Section 7 con-
cludes our study.
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2 � Prior literature

2.1 � Adjustment cost, managerial expectations, the agency problem, 
and stakeholder orientation

Cost stickiness is a phenomenon where costs increase more than they decrease for an 
equivalent change in activity (Anderson et al., 2003). Previous research has extensively 
explored the determinants of cost stickiness (Berg et al., 2024; Brüggen & Zehnder, 
2014; Calleja et al., 2006; Costa et al., 2021; Günther et al., 2014; Nagasawa, 2018).

Adjustment cost theory suggests that once managers have committed resources 
according to their expectations on future activity levels, scaling back is difficult with-
out incurring substantial adjustment costs (Anderson et al., 2003). Managers consider 
these costs when making resource commitment decisions, resulting in a lesser reduc-
tion in costs when activity decreases than when activity increases, thereby leading to 
cost stickiness. Efficient cost management and working capital management can aid 
managers in adjusting their operating cost and thus reduce cost stickiness (Berg et al., 
2024). Firms that face financial constraints have been shown to reduce slack resources 
and cost stickiness (Costa et al., 2021).

Agency theory and psychological perspectives emphasize that managers play a cru-
cial role in adjusting costs. From the agency theory perspective, cost stickiness occurs 
because of managers’ self-serving and empire-building behaviors (Brüggen & Zehnder, 
2014). For example, they retain unutilized resources for their self-interest, prevent-
ing firms from efficiently allocating their resources (Chen et al., 2012). Government 
and political officials can also use firms to meet their political objectives and increase 
stickiness (Gu et al., 2020; Prabowo et al., 2018). Effective political institutions impose 
greater constraints on government power and reduce government officials’ opportu-
nities for rent-seeking, resulting in less cost stickiness (Kuo & Lee, 2023). Addition-
ally, from a psychological perspective, managers’ differing perceptions of the market 
situation are among the determinants of cost stickiness. When managers are optimistic 
about future market conditions, they may be hesitant to reduce costs or implement only 
minimal cuts in response to declining sales, thereby retaining excess capacity and con-
tributing to cost stickiness (Banker & Chen, 2006; Chen et al., 2019, 2022).

Stakeholder-oriented firms incur higher adjustment costs than shareholder-oriented 
firms do when sales decline, leading to greater cost stickiness (Li & Lu, 2022; Xin 
et al., 2021). This occurs because stakeholder theory posits that firms act in a socially 
responsible manner by considering the interests of all stakeholders, investing in corpo-
rate social responsibility (CSR), and committing to long-term relationships with stake-
holders such as employees (Habib & Hasan, 2019). These commitments are not easily 
adjusted or reduced during periods of declining sales.

2.2 � The importance of the national institutional context and cost stickiness 
research in the Chinese market

Legislation and the national institutional context also affect adjustment costs and 
thus influence cost stickiness. Using a global sample, Banker et al. (2013) find that 
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employment protection legislation raises labor adjustment costs, which is in turn 
associated with greater cost stickiness. Calleja et al. (2006) find that the common-
law systems of corporate governance of the United States and the United Kingdom, 
which emphasize shareholder maximization, are associated with lower cost sticki-
ness than are the systems of corporate governance of France and Germany, which 
emphasize social democracy and codetermination.

China, with its blend of state-led capitalism and rapid economic growth, features 
a distinct corporate governance system shaped by both government policies and 
market dynamics. Scholars have identified several determinants of cost stickiness in 
Chinese listed firms, including product market competition (Li & Luo, 2021), access 
to capital markets (Cheng et  al., 2018), minimal wage policy enforcement (Jiang 
et  al., 2016), Confucian culture (Pan et  al., 2024), internal labor market practices 
(Xu et  al., 2023), political connections (Gu et  al., 2020), intellectual capital effi-
ciency (Yang & Chen, 2024), and political turnover (Pan et al., 2022).

2.3 � Cost stickiness research on state‑level law in the United States

Prior research in the United States has demonstrated that features of labor contract 
law are correlated with cost asymmetry. For example, Golden et al. (2020) show that 
skilled labor is associated with greater cost stickiness, and this correlation is moder-
ated by the enactment of wrongful discharge laws at the state level. Similarly, Kim 
et al. (2020) show that the implementation of wrongful discharge laws, which they 
consider a natural experiment, leads to greater cost stickiness. Baloria (2024) uses 
intertemporal and state-level variation in employment protection legislation to gauge 
the impact of labor adjustment costs on cost asymmetry. While our study focuses on 
the Chinese market, it contributes to this stream of research by adopting the view 
that cost stickiness is a dynamic phenomenon that varies over time and within a 
country, depending on differences in the institutional setting.

2.4 � Positioning of this study in the literature

We extend the literature by examining management’s political ideology (having 
a seat in the LPC) as a determinant of cost stickiness. Unlike state or government 
intervention, LPC members are internal to the corporation, which distinguishes our 
study from past research (Gu et al., 2020; Lee et al., 2020; Prabowo et al., 2018). 
Upper-echelon theory posits that the specific political background of management 
leads to distinct behaviors, and we elucidate the influence of management charac-
teristics, such as political ideology, on cost stickiness. Our study shares similarities 
with prior studies (Gu et al., 2020; Lee et al., 2020; Prabowo et al., 2018) in explor-
ing how political uncertainty and state intervention impact management resource 
adjustment decisions. However, the LPC is conceptually different from the state 
intervention and political connections examined in Gu et  al. (2020) and Prabowo 
et  al. (2018). Furthermore, we extend Lee et  al. (2020) by shedding light on the 
influence of political uncertainty on cost stickiness within a one-party jurisdiction.
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In addition, we extend the literature that considers elements of institutional infra-
structure and competing institutional logics (economic vs. noneconomic objectives) 
as important determinants of cost asymmetry (Nagasawa, 2018). LPC members 
carry and shift institutional logics within SOEs, resulting in variations in the level of 
cost stickiness over time. LPC-induced cost stickiness may also be linked to agency 
costs introduced by the political role of LPC participation. Methodologically, we 
follow the approach delineated by Loy and Hartlieb (2018) and Nagasawa (2018) 
and analyze how cost behavior changes over time. In essence, our study explores the 
time-sensitive and context-specific associations between LPC involvement and labor 
cost stickiness. Our results support the hypothesis that the effects of the institutional 
logic introduced by the LPC on SOEs’ cost behavior are time dependent and consist-
ent with political agenda setting.

3 � Institutional background and hypotheses development

3.1 � LPC participation in the field of SOEs and institutional complexity

Actors in the economy and politics can try to enhance social welfare through both 
economic and noneconomic logic, e.g., social and political stability. When the eco-
nomic and noneconomic objectives of SOEs are in harmony, no compromises need 
to be made (Lankoski & Smith, 2018). However, conflicts between the two objec-
tives arise in various corporate activities, particularly when short-term outcomes 
are considered. For example, maintaining excessive employment levels (keeping 
employees when corporate activities decline) contributes to social stability but ham-
pers economic efficiency. In summary, SOEs in China operate in a complex insti-
tutional environment, that is, one with antagonism in organizational arrangements 
caused by conflicting institutional logics (Durand & Jourdan, 2012; McPherson & 
Sauder, 2013).

The modern enterprise system in China was established in 1993 as a two-tier 
board system (the board of directors and the board of supervisors), similar to the 
German corporate governance system.5 To protect the rights of minority sharehold-
ers and inspired by the shareholder models of the United States and the United King-
dom, China revised its Company Law and adopted the independent director system 
in 2005. Since 2006, the modern enterprise system in China has represented a fusion 
and transformation of the German and Anglo-American structures. In our analysis, 
we adopt the approach of Greenwood and Suddaby (2006: 28) and conceptualize 
SOEs as organizational fields in which LPCs claim to reconcile the coexistence of 
various institutional logics in the political, social, and economic domains with the 
ultimate logic of maximizing social welfare (Jin et al., 2022: 2).

The presence of the LPC within SOEs is a distinguishing feature of the Chinese 
corporate system. The Dangzhang (Chinese Communist Party Constitution), the 
Gongsi Fa (Company Law), and other legal documents legitimize the involvement 

5  The “Company Law” promulgated in 1993 stipulates that the company shall set up a board of directors 
and a board of supervisors at the general meeting of shareholders, forming a two-tier governance model.
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of the LPC in corporate governance. LPC members can directly participate in deci-
sion-making processes in three ways. First, the LPC engages in discussions from a 
political standpoint and exerts veto rights over important corporate decisions before 
proposals reach the board of directors (“Ex-Ante Procedure”).6 However, competing 
logics are still prevalent in decision-making, as the board of directors determines 
economic feasibility and shareholder value. Second, LPC members can also serve as 
directors or supervisors or on the top management team and thus participate directly 
in corporate decision making (Jin et al., 2022: 2, 4). Similarly, eligible members on 
the board of directors, board of supervisors, and top management team can serve 
on the LPC. This is known as the “two-way entry and cross-appointment” mecha-
nism. Third, for “three important and one large” decisions, a group discussion sys-
tem is adopted in which the LPC, the board of directors, and the management team 
jointly discuss and determine such decisions. More specifically, the LPC in SOEs is 
involved in developing firms’ long-term strategies, implementing the Party-state’s 
policies and ideology, and supervising insider behavior. When making important 
decisions concerning employees’ vital interests, LPCs should actively consider their 
opinions and assume a representative role during group discussions with the board 
of directors and other top management members.

To visualize the positioning of LPCs in the corporate governance of SOEs, we 
reprint in Fig. 1 those parts of Figure 2 in Jin et al., (2022: 8) that are relevant to our 
research. The highest level of the CCP is the Central Committee (CCCPC). Under 
the leadership of the CCP, the CCCPC established the State Council and the State-
owned Assets Supervision and Administration Commission (SASAC) to oversee 
SOEs. Corporate governance involves various actors, including the general mod-
ern enterprise system consisting of the board of directors, board of supervisors, and 
management team, as well as LPC participation.

3.2 � LPC participation versus political connection

Direct political control through LPC representation at the board or senior execu-
tive level is conceptually different from the political connections at the center of the 
study of Gu et al. (2020). LPC members are not necessarily current or former gov-
ernment officials, military officers, delegates of the People’s Congress, or members 
of the Chinese People’s Political Consultative Conference. Instead, they are firm 
insiders selected on the basis of their political ideology (Li et al., 2020b). Thus, they 
are supposed to trade off maximizing economic value and social stability, whereas 
political connections are more or less informal ties to the state and represent exter-
nal networks. These networks might be a gateway for government intervention 
(the Party-state influences managerial behavior) but might also enable politically 
connected managers to secure advantages for their firms (managers influence the 
Party-state’s impact on their firm) (Faccio, 2006; Goldman et al., 2013; Gu et al., 

6  This unique decision-making process is called “Dangweihui Qianzhi Taolun” (Prediscussion of LPC). 
Refer to Article 15 of Chapter 4 of “Regulations on the Work of grassroots local party committees of the 
Communist Party of China in State-owned Enterprises (for Trial Implementation)”, http://​www.​gov.​cn/​
zheng​ce/​2020-​01/​05/​conte​nt_​54666​87.​htm.

http://www.gov.cn/zhengce/2020-01/05/content_5466687.htm
http://www.gov.cn/zhengce/2020-01/05/content_5466687.htm
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2020). Political connections and LPC participation in corporate governance also dif-
fer in their empirical prevalence. Gu et al. (2020) use a sample of SOEs that spans 
1999–2011 and report a prevalence of political connections of 41.92%, whereas Li 
et al. (2017) use a sample of SOEs that spans the period 2004–2015 and report a 
prevalence of LPC participation in corporate governance of only 8.7%.

3.3 � Institutional complexity and labor cost asymmetry

SOEs represent the economic and political basis of the Party-state, which implies 
that they contribute to social welfare through shareholder returns, employment, and 
other services provided to the public. The complexity of China’s corporate govern-
ance goes beyond the combination of the American–Anglo independent director sys-
tem and the German supervisory board system. It is deeply rooted in the country’s 
societal and institutional characteristics, balancing economic development (share-
holder wealth maximization) and employment stability (social democracies). In this 
setting of institutional complexity, i.e., economic vs. noneconomic logics, reducing 
labor expenditures during periods of revenue decline compromises noneconomic 
objectives. Therefore, we assume that LPC participation in corporate governance is 
related to cost asymmetry conditional on the time-varying focus of the party-state on 
either economic or noneconomic objectives. Nagasawa (2018) describes a similar 
phenomenon in Japan, where cost asymmetry varies between local public and com-
mercial enterprises. LPC participation in corporate governance and cost asymmetry 
fit Nagasawa’s (2018: 241) framework, which was reprinted and extended in Fig. 2.

Asymmetric cost behavior theory posits that costs exhibit asymmetry when their 
response to an equivalent change in activity is uneven due to deliberate manage-
rial decisions to adjust resources (Anderson et  al., 2003). We explain the motiva-
tions behind managers’ labor cost adjustment decisions from a stakeholder theory 
perspective. Employees represent one of the most vital stakeholders within a firm. 
Employee well-being and overall corporate social considerations can be significant 
determinants of cost stickiness (Günther et  al., 2014; Habib & Hasan, 2019). We 
argue that LPC participation in corporate governance will advance the party-state’s 
efforts toward social stability (noneconomic logic) within firms’ operations, particu-
larly by fostering employment7 and bolstering employee welfare.

Employment plays a fundamental role in maintaining social and overall economic 
stability (Bai et al., 2000). Li and Yamada (2015) state that the Chinese government 
keeps control of SOEs, mainly due to employment considerations. In the absence 
of a well-functioning social security system in China, the Party-state considers 
SOEs as a means to offer various benefits and services, including retirement pen-
sions, housing, healthcare, and educational expenses for employees’ children (Cheng 
& Ng, 2023). Chinese SOEs are operated under a multitask approach, where the 
party-state prioritizes job security and employee welfare over economic efficiency 
(shareholder maximization) to ensure secure and stable employment for its citizens 
(Bai et  al., 2006), particularly during periods of economic hardship, and to keep 

7  The “Several Opinions of the State Council on Doing a Good Job in Promoting Employment at Pre-
sent and in the Future” (Guo Fa [2018] No. 39) emphasizes the importance of stabilizing employment.
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more workers (Cheng & Ng, 2023). Thus, managers on the boards of LPC are likely 
to intervene in labor resource adjustments by retaining employees even when sales 
decrease, and we expect that there is a positive relationship between LPC participa-
tion in corporate governance and cost asymmetry.

In addition to Party-state initiatives on social stability and safety, the LPC also 
serves as an employee representative within a firm. Employees can communicate 
their opinions and expectations to LPC members, who are then obligated to advo-
cate for the rights and benefits of employees.8 The desire for stable employment and 
worry-free income is deeply rooted in Chinese culture and traditions,9 and employ-
ees can communicate these desires to management through LPC members. Further 
arguments that support this hypothesis are the Party-state’s intention to increase 

This figure is a modified version of Figure 2 in Jin et al. (2022: 8) and shows the political governance of Chinese SOEs. The highest level of the 
Communist Party of China is the Central Committee (CCCPC). The CCCPC, under the Party’s leadership, established the State Council and the 
State-owned Assets Supervision and Administration Commission (SASAC) to oversee SOEs. Corporate governance involves various actors, 
including the general modern enterprise system consisting of the board of directors, board of supervisors, and management team, as well as LPC 
participation. The LPC engages in decision making through the “two-way entry, cross-appointment” system and the “ex ante procedure”. 
Additionally, decisions regarding “three important and one large” matters require the involvement of both structures—the LPC and the board.

Fig. 1   Framework of political governance in Chinese SOEs. This figure is a modified version of Fig. 2 in 
Jin et al., (2022: 8) and shows the political governance of Chinese SOEs. The highest level of the Com-
munist Party of China is the Central Committee (CCCPC). The CCCPC, under the Party’s leadership, 
established the State Council and the State-owned Assets Supervision and Administration Commission 
(SASAC) to oversee SOEs. Corporate governance involves various actors, including the general mod-
ern enterprise system consisting of the board of directors, board of supervisors, and management team, 
as well as LPC participation. The LPC engages in decision making through the “two-way entry, cross-
appointment” system and the “ex ante procedure”. Additionally, decisions regarding “three important and 
one large” matters require the involvement of both structures—the LPC and the board

8  Supra note 7, Article 15, point 5.
9  The expressions “Tie Fanwan” (a secure job), “Daguo Fan” (egalitarian distribution; the personal 
salary should be disconnected from the operating performance of the firm), and “Zhengshi Zhigong” 
(permanent staff) are popular among the Chinese, clearly reflecting the yearning and expectation of the 
majority of the Chinese to obtain a stable and secure salary income.
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SOE size.10 Thus, maintaining a stable scale of SOEs when activity levels decrease 
is presumably an important goal of LPC members. Furthermore, LPC members 
might provide confidence to managers regarding the state’s plans and policies for 
future economic development (Dong et al., 2016).11 Finally, LPC participation can 
increase cost stickiness through the corporate social responsibility channel. Exist-
ing legislation requires LPC members to consider corporate social responsibility 
when exercising their influence on SOEs.12 Xu et  al. (2019) show that LPC par-
ticipation pushes Chinese firms to engage more in CSR, whereas Habib and Hasan 
(2019) show that for U.S. firms, CSR is associated with greater cost stickiness. We 
acknowledge that CSR (e.g., labor rights protection) is one of many paths through 
which LPC participation increases cost stickiness.

A different view of LPC participation would stipulate that political intervention 
through this channel could increase agency costs (Wang et al., 2022) or prioritize 
political interests and harm minority shareholders (Jiang & Kim, 2020), ultimately 
contributing to increased cost stickiness. Regardless of whether LPC participation 
results in increased agency costs or protects employee benefits during periods of 

The party-state agenda is characterized by its multilevel and dynamic nature, encompassing objectives such as low unemployment and economic 
development. This figure is a modified version of Figure 5 in Nagasawa (2018: 241).

Fig. 2   The mechanism of LPC participation in corporate governance on cost stickiness. The party-
state agenda is characterized by its multilevel and dynamic nature, encompassing objectives such as 
low unemployment and economic development. This figure is a modified version of Fig. 5 in Nagasawa 
(2018: 241)

10  Xi Jinping clearly pointed out in the 2016 National SOEs Reform Symposium that SOEs must become 
larger and stronger and increase the value of state-owned assets. Furthermore, the “Proposal of the 
CCLPC on Formulating the Fourteenth Five-Year Plan for National Economic and Social Development 
and the Long-term Goals for 2035” promotes this idea.
11  To test whether LPC provide confidence to managers and intervenes in labor adjustment decision, we 
conducted a cross-section test based on economic and policy uncertainty. We employ the economic pol-
icy uncertainty index (publicly available at www.​Polic​yUnce​rtain​ty.​com) and find that firms with LPC 
participation are associated with higher labor cost stickiness when economic policy is more uncertain. 
Our findings indicate that firms with LPC participation bolster managers’ confidence and are associated 
with a greater labor cost stickiness during periods of heightened economic policy uncertainty. The results 
are tabulated in Table OA 12.
12  Article 15 in “Regulations on the Work of grassroots local party committees of the Communist Party 
of China in State-owned Enterprises (for Trial Implementation)”.

http://www.PolicyUncertainty.com
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sales decline, it is linked to greater labor cost stickiness. Based on this discussion, 
we formulate the following hypothesis.

H1  LPC participation is associated with greater labor cost stickiness.

Our second research hypothesis addresses the question of whether the LPC’s 
agenda and thus the association between LPC participation in corporate govern-
ance and cost asymmetry changes over time. Political–social stability (noneconomic 
logic) and profitability (economic logic) have always been dual goals of Chinese 
SOEs (Jin et al., 2022). Although these dual goals are sometimes aligned (promotion 
of industrial and economic development), they can at times contradict each other. 
LPCs aim to reconcile seemingly competing institutional logics by emphasizing dif-
ferent objectives at different times.

China’s economy has maintained continuous and rapid growth since its Open 
Door Policy was adopted in 1978. Despite the great success of China’s overall 
economic reforms, the performance of SOEs was not optimal during the 1990s, 
when these enterprises failed to be profitable and drain government resources. In 
the 2000s, the Party-state reformed SOEs for the primary objective of increasing 
their efficiency and building a modern enterprise system (Jin et al., 2022: 4). That 
is, SOE reform was intended to solve the unprofitability problem, but its root cause 
was the retention of superfluous workers (Lee, 2000). The Party-state faced difficult 
layoff situations at SOEs during the conflict between economic/market reform and 
the state’s social responsibilities. Since economic development and market reform 
represented economic logic and were prioritized at that time, SOEs’ layoff policy 
was put on the political and economic agenda in 1998.13 Even though SOEs’ layoff 
policy was initially supposed to be completed between 1998 and 2000, it lasted until 
2008.14 Therefore, we argue that before 2008, the firm-level LPC was likely to adopt 
a layoff policy to enhance SOE profitability, which was in line with the policies sug-
gested by the Party-state at that time.

To transform from a planned economy to a market economy, China built a legal 
system and related regulatory mechanisms to support SOE market reform. The 
Company Law and Securities Law were established in 2006, and many other admin-
istrative regulations and regulatory documents were established before 2008.15 Since 
January 2008, the “Implementing Regulations of the PRC Labor Contract Law” 

13  The layoff policy for SOEs was well documented in the doctrine “Opinions on the Reform and Devel-
opment of SOEs in 1998” published by the State Council. See http://​www.​refor​mdata.​org/​1998/​0516/​
6055.​shtml.
14  The “Opinions on Further Doing a Good Job in the Policy-based Bankruptcy of SOEs” (issued in 
2006, see http://​www.​gov.​cn/​gongb​ao/​conte​nt/​2006/​conte​nt_​219946.​htm) clearly stated that the period 
for implementing the policy-based bankruptcy of SOEs was extended to 2008. In 2008, Wen Jiabao, 
Premier of the State Council, delivered the Report on the Work of the Government on the 11th National 
People’s Congress and announced that the problem of workers being laid off from SOEs was basically 
solved.
15  Opinions on Promoting the Reform, Opening-up and Steady Growth of Capital Markets (2004); Regu-
lations on Listed Companies’ Information Disclosure (2007); Rules on Listed Companies’ Shareholders’ 
Meetings (2006); Regulations on the Takeover of Listed Companies (2006); Trading Rules of the Shang-
hai Stock Exchange (2006), Trading Rules of the Shenzhen Stock Exchange (2006); etc.

http://www.reformdata.org/1998/0516/6055.shtml
http://www.reformdata.org/1998/0516/6055.shtml
http://www.gov.cn/gongbao/content/2006/content_219946.htm
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has been promulgated to take effect, which reflects the Party-state’s commitment to 
further protect employee rights. The Party-state delegated this responsibility to the 
grassroots of the party organization via the firm-level LPC. Therefore, we hypoth-
esize that the firm-level LPC gravitated more toward noneconomic logic after 2008, 
resulting in greater cost stickiness after the implementation of market reforms:

H2  LPC participation is associated with greater labor cost stickiness after 2008.

China has unbalanced regional economic development and different levels of 
regional market-based institutional quality, i.e., marketization (Fan et al., 2011). The 
global market economies of the 1980s and 1990s saw the ‘new economy’ arising 
as the result of the shareholder value movement. By the mid-1990s, many estab-
lished U.S. corporations had restructured significantly to stay competitive, focusing 
on maximizing shareholder value (Lazonick, 2003; Lazonick & O’Sullivan, 2000). 
As market-based institutions emphasize shareholder maximization, they lead to less 
cost stickiness than do firms in nonmarket-based institutional environments (Calleja 
et al., 2006). As a consequence, we argue that in the Chinese market, if LPC mem-
bers fulfill their mission to balance the goals of the party-state and the firm, they are 
likely to push for greater labor cost stickiness in regions where market-based insti-
tutions are strong and for less cost stickiness in regions where market-based insti-
tutions are weak. We posit that in areas with a strong marketization environment, 
firms may be incentivized to streamline redundant resources when sales decrease, 
and LPC participation serves as an effective mechanism to counter market forces 
that typically compel firms to reduce labor costs more significantly during sales 
downturns. In sum, we expect a stronger (weaker) association of LPC direct control 
with cost stickiness in regions with stronger (weaker) market-based institutions:

H3  The association between LPC participation and labor cost stickiness is stronger 
(weaker) in regions with stronger (weaker) market-based institutions.

4 � Methodology and sample

4.1 � Identification of LPC participation in corporate governance

We obtain data on management characteristics from the CSMAR database. CSMAR 
offers the “Top Management Profile” dataset, which contains management’s “Cur-
rent Positions” and “Resumes” data. Instead of exclusively relying on the incom-
plete “Current Positions” data directly offered by the CSMAR, we base the con-
struction of LPC-related variables on the “Resumes” data and manually add related 
LPC positions to the “Current Positions” data. We use curriculum vitae data from 
the database and manually check whether managers currently hold positions at the 
LPC at the firm level. Referring to Li and Chan (2016), Li et al. (2017), and Li et al. 
(2020b), we employ four proxies to capture LPC participation. PARTY​ is a general 
indicator that takes a value of 1 if any member of the firm-level LPC serves as a 
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director, supervisor, or senior executive. In contrast, PAR_DIRD, PAR_SUPD, and 
PAR_EXED specifically capture whether any member of the LPC serves as a direc-
tor, supervisor, or senior executive, respectively. Thus, these three variables capture 
LPC participation in corporate governance at different corporate governance layers. 
We set PARTY​, PAR_DIRD, PAR_SUPD, and PAR_EXED to zero if LPC participa-
tion is absent. Furthermore, we define several additional dummies, PCEO, PCHAIR, 
and PAR_KEY, which indicate whether a person holds leadership positions on both 
the LPC team and top management. Specifically, PCEO and PCHAIR take a value 
of 1 if the LPC secretary or vice-secretary is also the CEO or the chairperson, 
respectively. Table OA 1 in Online Appendix A provides detailed descriptions of all 
the variables. In robustness tests, we use the ratio variables PAR_TOT, PAR_DIR, 
PAR_SUP, and PAR_EXE as substitutes for the dummy variables and show that the 
results remain qualitatively unchanged.

To test our research hypotheses, we extend the empirical model from the prior 
literature (Anderson et al., 2003; Chen et al., 2012) as follows:

where ΔLC is the change in labor costs. We measure the dependent variable of 
Model (1) with labor costs rather than broader cost categories such as operating 
costs.16 Chinese companies do not provide direct information on labor expenses. As 
described in Li et  al. (2020a), we approximate labor costs by summing the “cash 
paid for and on behalf of employees” stated in the cash flow statement and adjust-
ments in “wages payable” from the balance sheet.17 ∆REV is the change in reve-
nue. D is a dummy variable equal to 1 when revenue decreases and 0 otherwise. 
DET is a placeholder for various determinants of cost stickiness identified in the 
previous literature (Anderson et  al., 2003; Banker & Byzalov, 2014). Specifically, 
we include asset intensity, AINT, employee intensity, EINT, leverage, LEV, and suc-
cessive sales decrease (SUC). Furthermore, we control for region-level variables. 
GDP is the regional percentage growth in real gross domestic product (GDP), and 
UNEM is the regional unemployment rate. These data are from the National Bureau 
of Statistics of China.18 To control for the firms’ internal governance and manage-
rial opportunism, we add free cash flow intensity, FCFINT, board size, BDSIZE, and 

(1)

log(ΔLC)i,t = b0 + b1log(ΔREV)i,t + b2Di,t + b3Di,tlog(ΔREV)i,t

+ ΣbkDETi,t + ΣbmDETi,tlog(ΔREV)i,t + ΣbnDETi,tDi,tlog(ΔREV)i,t

+ �1PARi,t + �2PARi,tlog(ΔREV)i,t + �3PARi,tDi,tlog(ΔREV)i,t

+ �t + �i + �i,t

16  Our argument focuses on the noneconomic logic of SOEs, specifically employment welfare. There-
fore, we use labor costs instead of other cost categories. We examine our results using operating costs, 
and the findings remain qualitatively unchanged.
17  We do not rely on “cash paid for and on behalf of employees”, which is used in Gu et al. (2020), as a 
proxy for labor cost because a company’s actual labor cost is reflected in not only the cash already paid 
to employees but also the salaries that should be paid but have not yet been paid. Our results remain 
qualitatively unchanged when using the other proxy. In addition, we exclude the management salary from 
our primary labor cost proxy. The results are shown in the Table OA 6 in Online Appendix B.
18  Addressing the disparities and diversity among different regions in China, we follow Gu et al. (2020) 
to utilize regional GDP and unemployment rate data rather than relying on national data.
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shareholder dispersion, SHA_DIS, in Model (1) (Chen et  al., 2012; Xue & Hong, 
2016). In China, ownership is significantly more concentrated than it is in the USA 
and numerous other developed economies. Unlike the traditional vertical agency 
issues found in Western corporate governance, China faces a predominant horizon-
tal agency conflict between controlling and minority shareholders due to its con-
centrated ownership structure. Thus, we employ the ratio of the shares held by the 
largest 2 to 5 shareholders to those held by the largest shareholder to measure share-
holder dispersion. The placeholder PAR represents the four different LPC participa-
tion proxies that we use in this study. µ represents year effects, and γ represents firm 
fixed effects. Our main coefficient of interest is λ3. A significantly negative estimate 
of this coefficient indicates that LPC participation has a positive (increasing) asso-
ciation with cost stickiness.

We use the whole sample to examine H1. To examine H2, we split our sample 
into two subsamples, one comprising all observations up until 2007 and the other 
comprising all observations from 2008 onward. To study H3, we split the full sam-
ple into two subsamples based on the median value of the marketization index 
(NERI index), which captures institutional quality (Fan et al., 2011; Gu et al., 2020).

4.2 � Sample selection

Although “Gongsi Fa” (the Company Law of the People’s Republic of China) estab-
lishes the legitimacy of party organizations in every company, existing policies and 
documents relating to the implementation of the law suggest that LPC participation 
predominantly targets SOEs. Therefore, our sample comprises all listed SOEs in 
China between 2004 and 2019. We begin our analysis in 2004, as CSMAR did not 
provide the resumes of top management until 2004.19

We obtain accounting data from the CSMAR database and regional marketization 
data from the WIND database. Table 1 summarizes the detailed sample construction 
processes, which we complement with Table OA 2 in Online Appendix A, which 
shows the distribution of sample observations across years. We first discard non-
SOEs and firms in the financial industry from the income statement data assembled 
under the CSMAR database. The sample spans from 2004 to 2019 and comprises 
15,315 observations. In alignment with prior literature (Anderson et al., 2003; Chen 
et al., 2012; Golden et al., 2020; Jin et al., 2022), we exclude 809 firm-year obser-
vations that have missing or negative LC or REV values for years t, t − 1, or t − 2. 
We also remove 28 firm-year observations where LC is greater than REV. To elimi-
nate the extreme revenue changes that may be caused by acquisitions and mergers, 
we follow the literature (Banker et al., 2013; Jin et al., 2022; Lee et al., 2020) and 
eliminate observations where revenue increases more than 50% or decreases more 
than 33% in the current or prior year. In addition, we exclude observations under 

19  The related data on LPC appointments in “Current Positions” are not available comprehensively until 
2003. Thus, Li et al., (2017, 2020b) employed the sample from 2003. However, we are not just employ-
ing the “Current Positions” data directly offered by CSMAR in the “Top Management Profile” dataset. 
We base our variable definitions on the “Resumes” and manually add related LPC positions to the “Cur-
rent Positions” and “Resumes” data.
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special treatment and 264 observations with missing values for other control vari-
ables. Finally, referring to the literature (Banker et al., 2013; Jin & Wu, 2021), we 
eliminate 1% of the outliers of log(ΔLC), log(ΔREV), AINT and EINT. The final 
sample comprises 9,616 observations. Some analyses are based on fewer observa-
tions depending on the specific variables we use in the empirical estimations.

5 � Results and discussion

5.1 � Descriptive statistics

Table  2 provides descriptive statistics. The mean value of D indicates that 27.2% 
of the observations experience a decrease in sales. The mean value of the variable 
PARTY​ is 0.739, which implies that 73.9% of the firm-year observations in our sam-
ple exhibit LPC participation at one or more of the three governance levels. The 
mean values of the LPC participation variables at the board of directors (PAR_
DIRD), supervisory board (PAR_SUPD), and senior executives (PAR_EXED) levels 
are 0.625, 0.414, and 0.406, respectively. These values are considerably greater than 
the mean values of the corresponding variables in Li et al., (2017, 2020b) since we 
not only employ politically related information on top management positions pro-
vided by the CSMAR but also manually add LPC positions from top management 
resumes.20 In our sample, 21.8% of CEOs are also LPC secretaries/vice secretar-
ies (PCEO) and 47.5% of chairs also have a leading position on the firm-level LPC 
team (PCHAIR). On average, GDP growth is 12.4%. The descriptive statistics of 
changes in labor costs (ΔLC), changes in operating sales (∆REV), asset intensity 
(AINT), employee intensity (EINT), and other variables are in line with those in the 
previous literature based on Chinese samples (Gu et al., 2020; Li et al., 2020c).

5.2 � The association between LPC participation in corporate governance 
and labor cost asymmetry

Table 3 presents the results for the association between LPC participation in cor-
porate governance and labor cost asymmetry. We control for year and firm fixed 
effects and report standard errors clustered at the firm level for all the analy-
ses. The coefficient on D × log(∆REV) in the first column is significantly negative 
(− 0.2276), indicating that the average labor costs of SOEs are sticky. More specifi-
cally, labor costs increase 0.41 per 1% increase in revenues but decrease only 0.18 
per 1% decrease in sales revenues (0.4081–0.2276 = 0.1805). The point estimates 
of the coefficients on the three-way interaction terms, PARTY​ × D × log(∆REV), 
PAR_DIRD × D × log(∆REV), PAR_SUPD × D × log(∆REV), and 

20  The “Top Management Profile” in CSMAR offers information on management’s current positions and 
their resumes. We notice that “Current Positions” data are not complete and manually add LPC positions 
from resumes. If we only employ the LPC positions in the “Current Positions” data directly provided by 
CSMAR, the mean value of PARTY​ is 0.1115 and the standard deviation is 0.3147, which are similar to 
the corresponding statistics reported in Li et al., (2017, 2020b).
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PAR_EXED × D × log(∆REV), in Columns 2 through 5 are consistently negative 
except for the coefficient on LPC participation at the executive level, which lacks 
statistical significance. We credit these outcomes to the presence of the Chinese two-
tier board system, indicating a significantly greater influence exerted by the board 
of directors and the supervisory board. Combining LPC participation at all three 
levels into a single multivariate regression shows a statistically significant result at 
the supervisory board level. Jiang and Kim (2020: 743) reported that “the supervi-
sory board must have at least three members and must include representatives of 
shareholders, but at least one-third of the supervisors must be employees.” Hence, 
when any member of the supervisory board also holds a position in an LPC, their 
capacity to influence managerial decisions regarding labor cost behavior is likely to 
be more robust. This enables them to prioritize employee rights, leading to a signifi-
cant increase in labor cost stickiness. In summary, the results in Table 3 support H1. 
Our results show no evidence of a relationship between GDP/EINT and labor cost 
stickiness, which is consistent with prior results for Chinese SOEs (Gu et al., 2020; 
Li et al., 2020c). Notably, we observe a positive but statistically insignificant coeffi-
cient of AINT. We attribute this to the fact that we focus on labor costs in SOEs, and 
our findings are consistent with the literature (Gu et al., 2020: 4711; Prabowo et al., 
2018: 784). The coefficient of SHA_DIS on cost stickiness is negatively significant, 
which aligns with the findings of Xue and Hong (2016). Controlling shareholders 
might support minority shareholders during periods of financial distress to prevent 
their companies from failing (Jiang & Kim, 2020). High ownership concentration 
can indicate concentrated management authority, facilitating effective manage-
rial cost control methods (Xue & Hong, 2016). Consequently, when the ratio of the 
shares held by the second to fifth largest shareholders to those held by the largest 
shareholder is elevated, these benefits diminish, leading to a greater association with 
cost stickiness.

5.3 � Variation in LPC participation and labor cost asymmetry over time

To examine whether the relationship between LPC participation and cost stickiness 
varies over time, we partition the sample from years up to and including 2007 and 
observations from 2008 onward. The results for H2 are presented in Table 4. The 
coefficients on the three-way interaction terms of interest are consistently negative 
and significant in the post-2008 subsample, except for PAR_EXED × D × log(∆REV). 
These results indicate that LPC participation is associated with greater cost 
stickiness after 2008, whereas participation at the executive level is less effec-
tive. In contrast, for the earlier period until 2007, the point estimates of the coef-
ficients on the three-way interaction terms of interest, PARTY​ × D × log(∆REV), 
PAR_DIRD × D × log(∆REV), PAR_SUPD × D × log(∆REV), and PAR_
EXED × D × log(∆REV), are consistently positive. We employ seemingly unrelated 
regression estimations to assess differences in the three-way interactions of inter-
est. The differences in the coefficients prove significant for LPC participation and 
involvement at the supervisory level, which partly supports H2.
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In our hypothesis development, we suggest that sticky labor costs could be linked 
to agency problems and corruption resulting from political control, represented here 
by LPC participation. However, we contend that our findings are less likely to be 
attributed to the detrimental effects of political control. This is because the asso-
ciation between LPC participation and cost stickiness does not remain constant over 
time. If labor cost stickiness were genuinely a result of the increasing agency costs 
associated with political intervention, we would constantly observe LPC participa-
tion correlating with greater stickiness. We delve deeper into this alternative expla-
nation related to the agency problem in our robustness tests.

To further investigate how the relationship between LPC participation and cost 
asymmetry evolves over time, we estimate Model (1) on a rolling 3-year basis. Fig-
ure 3 shows the evolution of the coefficients on PARTY​ × D × log(∆REV) over time, 
while the last year of each rolling regression is depicted on the x-axis. LPC partici-
pation tends to be associated with lower cost stickiness (positive point estimates of 
coefficients) until 2007 but higher cost stickiness (negative point estimates of coef-
ficients) thereafter. Thus, the results in Fig. 3 are consistent with H2.

We conjecture that firm-level LPC members’ objectives vary over time since 
they prioritized economic logic (profitability) rather than noneconomic logic (keep-
ing unemployment low) during the earlier period, which was dominated by SOE 
market reform. This changed thereafter when the LPC members began prioritiz-
ing social stability. To formally test this conjecture, we run a time series regres-
sion of the LPC-cost stickiness coefficient on the variable OBJ, which captures the 
LPC’s balance between economic goals and social stability. The Report on the Work 

Table 1   Sample construction process

This table presents the sample construction process. Our initial sample is Chinese listed SOEs. We first 
discard nonSOEs and firms in the financial industry from the income statement data assembled in the 
CSMAR database. The sample spans from 2004 to 2019 and comprises 15,315 observations. Following 
the literature (Anderson et al., 2003; Chen et al., 2012; Golden et al., 2020; Jin et al., 2022), we exclude 
793 firm-year observations that have missing or negative LC or REV values for years t, t − 1, and t − 2. 
We also remove firm-year observations in which LC is more than REV or observations in which revenue 
increases more than 50% or decreases more than 33% in the current or prior year. The regional GDP 
growth and regional unemployment rate data are from the National Bureau of Statistics of China. We 
exclude observations under special treatment. In addition, we delete 264 observations with missing val-
ues for other control variables. Finally, we eliminate 1% of the outliers of log (ΔLC), log (ΔREV), AINT 
and EINT. The final sample has 9616 observations

Initial data for income statement in CSMAR for 2004–2019 (excluding financial industry and 
nonSOEs)

15,315

 Less (1): Observations with missing or negative data on concurrent and previous year REV or 
LC

− 793

 Less (2): Abnormal LC: observations which LC are more than REV − 28
 Less (3): Abnormal REV: observations which revenue increases more than 50% or decrease 

more than 33% in the current or prior year
− 3486

 Less (4): Observations under special treatment − 347
 Less (5): Missing values on concurrent and previous year in other control variables − 264
 Less (6): 1% outliers of log change of REV, LC, AINT and EINT − 781

Final sample for analyses 9616
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Table 2   Descriptive statistics

Log(∆LC) represents the natural logarithm of the change in labor costs. LC equals the amount of “cash 
paid for and on behalf of employees” reported in the cash flow statement plus changes in “wages pay-
able” in the balance sheet (Li et al., 2020b). The variables are defined in Table 2. See Table OA 1 for the 
detailed variable definitions. D equals 1 if revenue has decreased relative to the prior period. Log(ΔREV) 
is the natural logarithm of the change in revenue. PARTY​ indicates whether any LPC member serves as 
a director, supervisory board member, or senior executive. PAR_DIR, PAR_SUP and PAR_EXE take a 
value of 1 if any member of the LPC also serves as a director, supervisor, or senior executive, respec-
tively. PCEO and PCHAIR take a value of 1 if the LPC secretary or vice-secretary is also the CEO or the 
chairperson, respectively. PAR_KEY takes a value of 1 if PCEO or PCHAIR has a value of 1. PAR_TOT 
is defined as the ratio of the sum of all LPC members acting as directors, supervisors, or senior execu-
tives to the sum of all directors, supervisors, and senior executives. PAR_DIR, PAR_SUP and PAR_EXE 
are the ratios of the number of party committee members acting as directors, supervisors, or senior exec-
utives to the total number of directors, supervisors, or senior executives, respectively. The GDP is the 
regional percentage growth in the real gross domestic product. To address the disparities and diversity 
among different regions in China (Gu et al., 2020), we utilize regional GDP data rather than relying on 
national GDP data. AINT represents asset intensity, which is the natural logarithm of the ratio of total 
assets to revenues. EINT is the natural logarithm of the ratio of the number of employees to revenues. 
SUC equals 1 if revenue decreased during the prior period relative to the period before that. FCFINT 
is the ratio of free cash flow to total assets—since some firms have negative free cash flows, we do not 
apply the logarithmic transformation. LEV is the natural logarithm of the ratio of total liabilities to total 
assets. UNEM is the regional unemployment rate. BDSIZE is the natural logarithm of board size. Share-
holder dispersion (SHA_DIS) equals the shareholding percentage of the 2nd–5th largest shareholders/
shareholding percentage of the largest shareholder

Variable N Mean SD Min P50 Max

log(ΔLC) 9616 0.111 0.151 − 0.404 0.101 0.702
D 9616 0.272 0.445 0.000 0.000 1.000
log(ΔREV) 9616 0.077 0.149 − 0.339 0.084 0.386
PARTY​ 9616 0.739 0.439 0.000 1.000 1.000
PAR_DIRD 9616 0.625 0.484 0.000 1.000 1.000
PAR_SUPD 9616 0.414 0.493 0.000 0.000 1.000
PAR_EXED 9616 0.406 0.491 0.000 0.000 1.000
PCEO 9616 0.218 0.413 0.000 0.000 1.000
PCHAIR 9616 0.475 0.499 0.000 0.000 1.000
PAR_KEY 9616 0.510 0.500 0.000 1.000 1.000
PAR_TOT 9616 0.110 0.110 0.000 0.083 0.786
PAR_DIR 9616 0.138 0.145 0.000 0.111 0.667
PAR_SUP 9616 0.128 0.178 0.000 0.000 1.000
PAR_EXE 9616 0.112 0.185 0.000 0.000 1.000
GDP 9616 12.397 5.482 − 3.95 10.897 29.809
AINT 9616 0.560 0.640 − 0.951 0.522 2.384
EINT 9616 − 13.777 0.894 − 16.707 − 13.714 − 11.714
SUC 9616 0.254 0.435 0.000 0.000 1.000
FCFINT 9616 0.010 0.089 − 0.902 0.017 1.350
LEV 9616 − 0.794 0.496 − 4.811 − 0.680 0.160
UNEM 9616 0.411 8.019 − 52.381 0.242 63.077
BDSIZE 9616 2.224 0.210 0.000 2.197 2.890
SHA_DIS 9616 0.483 0.494 0.003 0.300 3.695



	 Y. Cai et al.

Table 3   LPC participation and labor cost asymmetry

Robust standard errors clustered at the firm level are displayed in parentheses
Asterisks indicate significance at the 10% (*), 5% (**) and 1% (***) levels. The variables are defined in 
Table 2. See Table OA 1 for the detailed variable definitions

(1) (2) (3) (4) (5) (6)
log (ΔLC) log (ΔLC) log (ΔLC) log (ΔLC) log (ΔLC) log (ΔLC)

log(ΔREV) 0.4081*** 1.8666*** 1.9125*** 1.8859*** 1.9472*** 1.8738***
(0.0231) (0.4154) (0.4160) (0.4130) (0.4150) (0.4145)

D 0.0058 0.0051 0.0051 0.0053 0.0053 0.0053
(0.0056) (0.0057) (0.0057) (0.0057) (0.0057) (0.0057)

D × log(ΔREV) − 0.2276*** − 1.4623 − 1.5493* − 1.4933* − 1.6142* − 1.4712*
(0.0441) (0.8951) (0.8973) (0.8873) (0.8906) (0.8928)

PARTY​ × D × log(ΔREV) − 0.1857*
(0.0991)

PAR_
DIRD × D × log(ΔREV)

− 0.2006** − 0.1448
(0.0840) (0.0923)

PAR_
SUPD × D × log(ΔREV)

− 0.2168*** − 0.1752**
(0.0800) (0.0823)

PAR_
EXED × D × log(ΔREV)

− 0.1110 − 0.0152
(0.0771) (0.0836)

GDP × D × log(ΔREV) − 0.0040 − 0.0043 − 0.0037 − 0.0034 − 0.0049
(0.0089) (0.0090) (0.0089) (0.0089) (0.0090)

AINT × D × log(ΔREV) 0.0668 0.0681 0.0572 0.0701 0.0547
(0.0711) (0.0715) (0.0714) (0.0712) (0.0720)

EINT × D × log(ΔREV) − 0.0561 − 0.0586 − 0.0550 − 0.0620 − 0.0559
(0.0497) (0.0501) (0.0495) (0.0496) (0.0498)

SUC × D × log(ΔREV) 0.0741 0.0789 0.0768 0.0752 0.0814
(0.0891) (0.0891) (0.0894) (0.0894) (0.0891)

LEV × D × log(ΔREV) − 0.0373 − 0.0359 − 0.0369 − 0.0408 − 0.0309
(0.0801) (0.0802) (0.0798) (0.0803) (0.0801)

FCFINT × D × log(ΔREV) − 0.3369 − 0.3229 − 0.3309 − 0.3231 − 0.3272
(0.4175) (0.4184) (0.4179) (0.4185) (0.4188)

BDSIZE × D × log(ΔREV) 0.3117 0.3315* 0.3139 0.2927 0.3440*
(0.1956) (0.1959) (0.1963) (0.1958) (0.1965)

UNEM × D × log(ΔREV) − 0.0065 − 0.0066 − 0.0064 − 0.0066 − 0.0064
(0.0061) (0.0061) (0.0061) (0.0061) (0.0061)

SHA_DIS × D × log(ΔREV) − 0.2588*** − 0.2650*** − 0.2656*** − 0.2465*** − 0.2774***
(0.0826) (0.0830) (0.0833) (0.0830) (0.0832)

CONSTANT 0.0526*** − 0.0645 − 0.0744 − 0.0744 − 0.0791 − 0.0678
(0.0094) (0.0889) (0.0896) (0.0892) (0.0895) (0.0893)

Remaining constitutive 
terms

N/A YES YES YES YES YES

Firm & Year fixed effects YES YES YES YES YES YES
N 9616 9616 9616 9616 9616 9616
Adj. R2 0.1505 0.1663 0.1660 0.1664 0.1656 0.1665
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of the Government, which is an official document of the Chinese “Zhengfu Gong-
zuo Baogao”,21 contains a paragraph on SOE market-oriented reform and another 
on employment issues.22 We count the number of words in these two paragraphs 
and calculate the natural logarithm of their ratio, OBJ.23 OBJ is negatively corre-
lated with time and has a positive mean value (more words related to market-ori-
ented reform than to employment issues) of 0.33 for 2004–2007. OBJ is negative 
(more words related to employment issues than to market-oriented reform) for the 
first time in 2008 (− 0.23). Table 5 shows that LPC participation is associated with 
lower cost asymmetry when OBJ is higher, i.e., during the earlier years in our sam-
ple, when the LPC’s mandate gravitated more (less) toward market-oriented reform 
(employment issue).

5.4 � Cross‑sectional variations in market‑based institutional quality

We use the marketization index (NERI index) to capture differences in regional 
institutional quality (Fan et  al., 2011; Gu et  al., 2020) and investigate whether it 
moderates the relationship between LPC participation and cost stickiness. The NERI 
covers a range of 0–10, with lower values indicating lower marketization. We use 
the index’s cross-sectional median values to separate our sample into strong and 
weak market-based institutions and repeat the analyses on the two subsamples.

Table  6 shows the results. When firms are in regions with strong mar-
ket-based institutions, the coefficients on PARTY​ × D × log(∆REV), PAR_
DIRD × D × log(∆REV) and PAR_SUPD × D × log(∆REV) are negative and signifi-
cant; the coefficient on PAR_EXED × D × log(∆REV) is negative but not significant. 
These results indicate that LPC participation is associated with increased cost 
stickiness in regions with strong market-based institutions. We interpret this as LPC 

21  The premier of the State Council delivers annually the Report on the Work of the Government at the 
National People’s Congress. The report always contains two main parts. One part is a review of the work 
of the past year, and the other part is a general plan and major tasks for the current year. The specific 
content of the major tasks in the report changes annually based on the current government develop-
ment focus. Nonetheless, economic development, environmental protection, improvements in people’s 
well-being, reform, and opening up are present constantly. We compare the length of the paragraph on 
SOE market reform assembled in the “reform” part with the paragraph discussing employment in the 
“improvement of people’s well-being” task.
22  The original report is in Chinese. We translate some key messages in the 2017 report for a better 
understanding: “We will deepen the reform of SOEs and state capital. We should develop a corporate 
governance structure (represented by a legal person) that is under effective check and a flexible and 
efficient market-based operating system, with a view to increasing core competitiveness and making 
resource allocation more effective…” (a paragraph on deepening the reform of SOEs). “We will improve 
employment policy, strengthen employment training, and increase support for flexible employment and 
new forms of employment. This year, 7.95 million students will graduate from college, the highest num-
ber on record. We need to effectively implement initiatives to promote their employment, guide them in 
starting businesses, and encourage them to work at the community level, providing our college graduates 
with multiple channels to find jobs or start their own businesses…” (a paragraph related to the employ-
ment issue).
23  We derive this proxy to capture the variation in the Party-state’s agenda over time. The positive value 
of OBJ means that the Party-state emphasizes more the economic efficiency of SOEs, while the negative 
value suggests that their main orientation is the social mandate.
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participation serving as an effective mechanism to counter market forces that typi-
cally compel firms to reduce labor costs more during sales downturns.

When firms are in regions with weak market-based institutions, the coef-
ficients on PARTY​ × D × log(∆REV), PAR_DIRD × D × log(∆REV), PAR_
SUPD × D × log(∆REV), and PAR_EXED × D × log(∆REV) are not significant. We 
find no evidence that LPC participation is associated with cost asymmetry in regions 
with weak market-based institutions. These results are consistent with H3 and sug-
gest that LPC participation does not require SOEs to adopt significantly more politi-
cal and social stability if firms operate under conditions of low market pressure.24

Our results are conceptually and fundamentally different from those reported in 
Gu et  al. (2020), who show that political connections (current or former govern-
ment official, a military officer, a delegate of the People’s Congress, or a member 
of the Chinese People’s Political Consultative Conference) lead to smaller (greater) 
cost stickiness when market institutions are strong (weak). Thus, the results in Gu 
et  al. (2020) imply that marketization restricts the impact of political connections 
on cost stickiness. When market-based institutions are strong, politically connected 
managers face more resistance when trying to increase cost stickiness than do those 
in regions with weak market-based institutions. However, LPC participation is an 
internal governance system, and LPC members, e.g., board members, originate from 
the inside of a firm. Hence, we posit that marketization does not curtail the influence 
of internal corporate governance but rather affects firms’ cost behavior on a broader 
scale. Firms located in areas characterized by strong marketization are compelled to 
increase their economic efficiency, and LPC participation counteracts those forces of 
the market that call for labor cost reductions when sales decrease.

6 � Additional tests and robustness

6.1 � Controlling for political connections

We add political connection as a control variable to differentiate the impact of 
LPC participation on cost stickiness from the impact of political connections. We 
use political connection data from the Chinese Research Data Services Platform 
(CNRDS), which is available until 2017. Thus, the sample period for this analysis 
is 2004–2017. Table OA 4 in Online Appendix B shows the correlation coeffi-
cient between the LPC participation proxy and political connections. The correla-
tion coefficient between PARTY​ and political connections (PC_FIRM) is 0.029, 
which indicates that LPC participation is different from political connections. 
The correlation coefficient between PAR_GU and PC_FIRM is 0.060, which indi-
cates that LPC participation at the CEO or chair level is not identical to having a 
politically connected CEO or chair. Table OA 5 shows that even when controlling 
for political connections, the results are consistent with our previous findings.

24  We do not observe significant cost stickiness in weak marketization regions but find significant differ-
ences between the relevant coefficients on LPC participation overall and at the director level. This finding 
provides partial support for H3.
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6.2 � LPC participation, managerial opportunism, and labor cost stickiness

We hypothesize that LPCs manage a tradeoff between noneconomic logic and 
economic logic, which impacts labor cost behavior. Alternatively, cost sticki-
ness may be influenced by managerial opportunism and agency problems, which 
are associated with political control (Jiang & Kim, 2020; Wang et  al., 2022). 
Therefore, in our baseline regression Model (1), we follow the approach of Chen 
et al. (2012) and account for managerial opportunism by incorporating free cash 
flow, FCFINT, as a proxy for empire-building incentives. Moreover, the pres-
ence of better governance and internal controls might deter managerial oppor-
tunism (Chen et  al., 2012). Consequently, we include board size, BSIZE, i.e., 
the logarithm of the total number of board members, and shareholder concen-
tration, SHA_DIS, i.e., the ratio of the shareholding percentage of the 2nd–5th 
largest shareholders to the shareholding percentage of the largest shareholder, in 
our baseline model. To further address that our results are potentially influenced 
by agency problems, we employ another labor cost proxy in which management 
compensation is excluded from labor costs. LC_EM corresponds to our primary 
labor cost proxy minus management compensation.25 The results presented in 
Table OA 6 are qualitatively similar to our main findings.

In addition, we enhance our analysis by adding a comprehensive corporate gov-
ernance proxy to our control variables. Strong corporate governance is known to 
limit agency problems and decrease cost stickiness (Chen et  al., 2012). We use 
principal component analysis (PCA) to derive a comprehensive proxy for corporate 
governance. The PCA is based on variables such as the concentration of company 
equity, board size, proportion of independent directors to the board size, proportion 
of executive shareholdings, proportion of institutional investors, and whether the 
chairperson and CEO are the same person. The results indicate that strong corporate 
governance is associated with less cost stickiness. When controlling for this vari-
able, our results remain qualitatively unchanged. The results are shown in Column 
(8) of Table OA 6.

6.3 � LPC participation, employee protection, and labor cost stickiness

Our main argument is that LPC participation pushes firms toward the noneconomic 
logic and results in greater labor cost stickiness. To analyze whether the correlation 
between LPC and labor cost stickiness prevails after controlling for social respon-
sibility, we include an additional control variable, EMP_PRO, and reexamine our 
main regressions. EMP_PRO is a dummy variable that captures a firm’s employee 
rights protection activities and equals one if a firm discloses its employee rights pro-
tection scheme according to data retrieved from the CSMAR. The data are available 
from the year 2006 onward. The results are shown in Table OA 7. In Column (1), 

25  We also test executive compensation and find that the relevant coefficients are not significant (t value 
is − 0.37). Thus, we find that LPC is significantly associated with higher labor cost stickiness, but not 
with executive cost stickiness. The results are tabulated in Table OA 6 Column (7).
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our results remain qualitatively unchanged when we control for firm-level employee 
protection activities. In Column (2), we use average employee compensation (AVE_
LC) as a proxy for average labor cost and explore the impact of LPCs on employee 
welfare during sales declines. Our findings reveal a link between LPC participation 
and increased average labor cost stickiness. This finding supports our argument that 
LPC drives firms to prioritize noneconomic factors, enhancing employee benefits 
and social obligations. Introducing EMP_PRO as a control variable in Column (3) 
does not alter our results.

6.4 � Corporate social responsibility and regional social capital

Habib and Hasan (2019) and Hartlieb et al. (2020) provide evidence that CSR and 
social capital are determinants of cost stickiness. Therefore, we conduct two addi-
tional cross-sectional analyses on the basis of CSR and region of social capital. We 
use CSR scores (the Hexun index) for Chinese listed firms. Since the score is only 
available from 2010 onward, the sample decreases accordingly. We find that firms 
with LPC are significantly associated with greater labor cost stickiness in the higher 
CSR score group (the coefficient is − 0.3530) but not significantly in the lower score 
group (the coefficient is − 0.0825). The results are shown in Columns (1) and (2) in 
Table OA 8.

To investigate the impact of regional social capital, we split the sample into east-
ern, western, and central China. This is because “overall, the provinces in eastern 
China have higher stocks of social capital, and provinces in central China have lower 
stocks than those in western China do” (Pan & He, 2010: 444). We find that firms 
with LPC exhibit significant labor stickiness in the high social capital area (the coef-
ficient is − 0.3232). The results are shown in Columns (3) and (4) in Table OA 8.

6.5 � Different types of labor costs

Furthermore, we delve into different types of labor costs. As a starting point, we 
divide the total number of employees into staff that benefit from higher education 
and others. We identify an employee as highly educated when he or she has a mas-
ter’s or Ph.D. degree, whereas the category “others” includes employees with a 
bachelor’s degree or lower than a bachelor’s degree. We find that LPC is associated 
with lower stickiness in the lower educated group (the coefficient is 0.3343), but 
there are no significant results for the higher education subsample. The results are 
tabulated in Columns (4) and (5) in Table OA 8. We then divide the total number of 
employees into technical positions and others. The employee position data are from 
the CSMAR. We find that LPC is significantly associated with greater stickiness of 
technical employees (the coefficient is − 0.4471). Our findings suggest that LPCs are 
more likely to keep technical people when sales decrease, which supports the notion 
that LPCs influence the resource adjustment decisions for technical employees. The 
results are tabulated in Table OA 8 Columns (7) and (8).
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6.6 � Different LPC participation proxies

We use different proxies for LPC participation to test the robustness of our main 
findings. Referring to Jin et al. (2022), we define PAR_TOT as the ratio of the sum 
of all LPC members acting as directors, supervisors, or senior executives to the sum 
of all directors, supervisors, and senior executives. Consequently, PAR_TOT gauges 
the general influence of LPC participation on firm activities. Furthermore, we define 
PAR_DIR, PAR_SUP, and PAR_EXE as the ratios of the number of party committee 
members acting as directors, supervisors, or senior executives to the total number of 
directors, supervisors, or senior executives, respectively. Hence, these variables cap-
ture LPC participation at different layers of corporate governance. We set PAR_TOT, 
PAR_DIR, PAR_SUP, and PAR_EXE to zero if LPC participation is absent. We use 
these four ratio measures as alternative proxies for LPC participation. The results 
provided in Table OA 9 and Table OA 10 are consistent with our main results.

Previous studies, such as Fan et al. (2007) and Gu et al. (2020), have examined 
the effect of political control through the lens of CEO/chair appointments. Follow-
ing this notion, we measure LPC participation via four alternative indicators (PCEO, 
PCHAIR, PAR_KEY, and PAR_GU). PCEO and PCHAIR take a value of 1 when the 

This graph illustrates the 3-year average coefficients depicting the relationship between LPCs and labor cost asymmetry over time. Notably, the 
coefficients shift from positive to negative after 2008, suggesting a transition in LPC behavior from a decrease in cost stickiness to an increase in 
cost stickiness.

Fig. 3   LPC’s role in cost asymmetry over time. This graph illustrates the 3-year average coefficients 
depicting the relationship between LPCs and labor cost asymmetry over time. Notably, the coefficients 
shift from positive to negative after 2008, suggesting a transition in LPC behavior from a decrease in cost 
stickiness to an increase in cost stickiness
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CEO or chair acts as the LPC secretary (or deputy secretary). PAR_KEY equals 1 
if the CEO or chair of the board serves as an LPC secretary (or deputy secretary). 
Like the political connection proxy used by Gu et al. (2020), we derive an indica-
tor, PAR_GU, which takes a value of 1 if the CEO or chair holds any position in 
the firm-level LPC. Table OA 11 presents the regression results. The coefficients 
on PCEO × D × log(∆REV), PCHAIR × D × log(∆REV), PAR_KEY × D × log(∆REV), 
and PAR_GU × D × log(∆REV) are negative and statistically significant in the post-
2008 subsample but positive in the earlier period subsample. These results are in 
line with our previous findings.

7 � Conclusion

We find that LPC participation is associated with greater labor cost asymmetry in 
Chinese listed SOEs. The association between LPC participation and cost asymme-
try depends on the LPC’s main objective and varies over time. Before the imple-
mentation of the Labor Contract Law in 2008, there is no significant evidence of 
cost asymmetry; however, following the law’s introduction, when the Party-state 
became more focused on noneconomic objectives, LPC participation is associated 
with greater labor cost stickiness. The relationship between LPC participation and 
cost asymmetry is stronger for SOEs in regions with stronger market-based insti-
tutions. Market-based institutions prioritize shareholder maximization, compelling 

Table 5   LPC objectives for time 
series variations

This table shows the impact of the variations in LPC objectives on 
cost asymmetry
Asterisks indicate significance at the 10% (*), 5% (**) and 1% 
(***) levels. The OBJ captures the LPC’s balance between SOEs’ 
economic goals and social stability. We count the number of words 
discussing SOE market reform and employment issues in the annual 
Government Report and calculate the natural logarithm of their ratio. 
OBJ equals log (words_num_market/words_num_employment). In 
contrast to the main analysis, the GDP growth and unemployment 
rate data are at the national level. See Table OA 1 for detailed vari-
able definitions

(1)
CS_PAR

OBJ 0.2929*
(0.1528)

GDP_NATION − 0.0130
(0.0211)

UNEM_NATION − 0.2259
(0.6313)

CONSTANT 1.0162
(2.4793)

N 16
Adj. R2 0.0753
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company management to make decisions in the interest of shareholders, resulting 
in less cost stickiness than firms in nonmarket-based institutional environments 
do (Calleja et  al., 2006). LPC participation serves as a mechanism for countering 
market forces that typically compel firms to reduce labor costs more significantly 
during sales downturns. These results complement prior academic research on the 
impact of institutional constraints on cost asymmetry (Gu et  al., 2020; Nagasawa, 
2018; Prabowo et  al., 2018). Understanding these important determinants of cost 
asymmetry is important for investors and analysts. Costa and Habib (2023) highlight 
the value relevance of cost stickiness. Moreover, prior research has shown that cost 
asymmetry is an important but thus far insufficiently considered ingredient in the 
earnings forecasting process (Ciftci et al., 2016; Kaspereit & Lopatta, 2019). Future 
research could be directed toward the questions of whether an enhanced understand-
ing of institutional constraints on cost behavior can serve as a significant input to 
cost forecasting and ultimately earnings forecasting models.

This study focuses on examining the association between LPC participation and 
labor cost stickiness, which introduces a limitation related to causality. Our estimates 
of cost stickiness are based on average coefficients from the ABJ model, which does 
not allow us to establish a causal relationship between LPC participation and cost 
stickiness—a limitation inherent to this design and acknowledged in the literature 
(e.g., Hartlieb et al., (2020: 13)). While tempting, we refrain from arguing that the 
introduction of the Labor Contract Law in 2008 represents an exogenous event, as 
political agenda setting is likely to depend on past realizations of and future expecta-
tions for the national economy.26 Thus, future research on how to establish causality 
in studies that explore the determinants of cost asymmetry is needed.27

Supplementary Information  The online version contains supplementary material available at https://​doi.​
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