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ABSTRACT How can state- owned enterprises (SOEs) become more innovative in emerging 
economies where market competition emerges and state socialism remains? Rooted in a state 
socialism logic that traditionally prioritizes central planning, SOEs are increasingly challenged 
by a market competition logic espousing efficiency and innovation. We posit that the challenge, 
stemming from the grip of  the state as the ultimate owner, may be mitigated for some SOEs 
under pyramidal ownership. A pyramid features SOEs being organized into chains of  firms, 
creating indirect ownership and control through pyramidal layers. Such layers insulate state 
intervention in lower- tier SOEs, loosening the grip of  the state socialism logic and facilitating 
corresponding SOEs’ acceptance of  the market competition logic, as reflected in more inno-
vation. Leveraging a sample of  SOEs in China, we find that SOEs innovate more when the 
number of  pyramidal layers between them and the state increases. In addition, the innovation- 
facilitating role of  pyramidal ownership hinges on industry regulations and institutional develop-
ment. Overall, this paper integrates research on institutional logics and pyramidal ownership to 
deepen our understanding of  SOE innovation.

Keywords: emerging economy, institutional logics, market competition logic, pyramidal 
ownership, SOE innovation, state socialism logic

INTRODUCTION

State- owned enterprises (SOEs), in which the state is the largest ultimate shareholder, 
are an important organizational form in many emerging economies, such as China 
and Russia, where market competition emerges and state socialism remains (Greve and 
Zhang, 2017; Musacchio et al., 2015; Peng and Heath, 1996). Traditionally, SOEs pri-
oritize political and social goals at the expense of  market efficiency (Inoue et al., 2013; 
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Tihanyi et al., 2019). Over time, while some SOEs continue to lack efficiency and com-
petitiveness (Ayyagari et al., 2011; Megginson and Netter, 2001; Xu et al., 2014), other 
SOEs have joined market competition and become innovative (Lazzarini et al., 2021; 
Li et al., 2014; Liang et al., 2015; Meyer et al., 2014). Overall, in emerging economies, 
SOEs contribute significantly to the economic growth in general (Bruton et al., 2015; Z. 
Huang et al., 2017b) and to innovation in particular (Choudhury and Khanna, 2014; 
Zhou et al., 2017). As a result, research on SOE innovation has emerged (Genin et al., 
2021; Jia et al., 2019; Kogut and Zander, 2000; Li et al., 2018).

Significant research attention has been paid to state ownership underpinning SOEs, 
which is considered incompatible with market competition (Shleifer, 1998). An institu-
tional logics perspective helps explain the incompatibility (Besharov and Smith, 2014; 
Dalpiaz et al., 2016; Greenwood et al., 2011; Thornton, 2004). State ownership rep-
resents support for a state socialism logic (hereafter ‘state logic’) that implies a political 
and social orientation, which pits against a market competition logic (hereafter ‘mar-
ket logic’) that emphasizes efficiency, innovation, and profit maximization (Genin et al., 
2021; Greve and Zhang, 2017). Building on the roots of  such incompatibility, scholars 
deduce that a low level of  (or minority) state ownership may suggest a less influential 
state logic, making it possible for the emergence of  market logic within firms in emerg-
ing economies (Musacchio et al., 2015). Relative to firms with majority state owner-
ship, firms with minority state ownership may be more market- oriented and thus more 
innovative— indicating a dominant market logic (Zhou et al., 2017).

However, even if  the state may have less than a majority of  ownership, a reduction in 
state ownership may not necessarily alleviate the dominant influence of  state logic over 
SOEs (Fisman and Wang, 2010). Then in emerging economies where market logic garners 
increasing importance, why do some SOEs embrace innovation, and other SOEs do not? 
Particularly, with the presence of  ownership support of  an entrenched state logic, how can 
certain SOEs simultaneously accommodate market logic that drives more innovation?

Addressing these important yet underexplored questions, we investigate how SOEs are 
owned and controlled (Claessens et al., 2000; La Porta et al., 1999). SOEs, albeit ulti-
mately owned by the state, differ in their ownership distance from the state. SOEs may be 
organized into chains of  affiliated firms, forming corporate pyramids (Faccio and Lang, 
2002). Under pyramidal ownership, ultimate owners control firms indirectly through lay-
ers of  intermediate firms –  known as pyramidal layers (or tiers) (Almeida and Wolfenzon, 
2006; Kandel et al., 2019; Shleifer and Vishny, 1997).

We posit that the pyramidal ownership structure may hold a key to explaining how 
some SOEs, rooted in state logic, can incorporate market logic by being more innovative. 
Although state ownership represents institutional support for state logic (Greve and Zhang, 
2017; Lazzarini et al., 2021), how the state controls SOEs (direct vis- à- vis indirect) may de-
note the centrality of  state logic in guiding strategic choices. The hierarchical ownership and 
indirect control, stemming from pyramidal ownership, potentially increases the complexities 
of  state intervention. This structural distance between the state and lower- tier SOEs credi-
bly loosens the grip of  state logic over such SOEs and leaves them with an institutional space 
to concurrently accommodate another logic (Belenzon et al., 2019; Besharov and Smith, 
2014). In emerging economies, lower- tier SOEs, relative to higher- tier ones, may have the 
flexibility to engage with market logic as manifested by innovating more (Fan et al., 2013).
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Leveraging a sample of  SOEs in pyramids in China, we argue that SOEs innovate more 
when the number of  pyramidal layers between them and the state increases. Furthermore, 
in regulated industries, industrywide regulations may compensate for the indirect control 
over lower- tier SOEs in pyramids, thereby sustaining state logic and mitigating the effect 
of  pyramidal layers on SOE innovation. In contrast, when market- supporting institutional 
development in a region is higher, lower- tier SOEs headquartered in such a region are more 
likely to leverage pyramidal layers and incorporate market logic by innovating more.

Overall, we endeavor to make three contributions. First, enriching research on how or-
ganizations manage institutional complexity, we identify one key characteristic –  indirect 
control through hierarchical ownership chains –  that enables firms to engage with multiple, 
even competing logics (Dunn and Jones, 2010; Lounsbury, 2007). Specifically, SOEs posi-
tioned lower along pyramidal chains may encapsulate the coexistence of  competing logics 
featuring a receding yoke of  state logic and an intensifying importance of  market logic.

Second, by shedding light on an underexplored type of  pyramids, in which the state is the 
ultimate owner (Chernykh, 2008; Wright et al., 2021), we extend the business group liter-
ature (Hu and Sun, 2019). Additionally, juxtaposing pyramidal ownership with SOE inno-
vation, an intersection that has received limited scholarly attention, and contextualizing the 
relationship in China, the largest emerging economy (by GDP), enrich the pyramid studies 
set in emerging economies (Fan et al., 2013; Hu and Xu, 2022; Opie et al., 2019).

Third, this paper unpacks the heterogeneity in innovation among SOEs from a struc-
tural perspective of  organizational control (Belenzon et al., 2019), deepening our knowl-
edge on SOE innovation (Anand et al., 2021). Going beyond an emphasis on the level 
of  state ownership (Inoue et al., 2013; Liang et al., 2015), we propose that the extent to 
which SOEs join market competition and embrace innovation depends on their owner-
ship distance from the ultimate owner –  the state –  along pyramidal chains.

PYRAMIDAL OWNERSHIP

Fueled by research on the separation of  ownership and control (Fama and Jensen, 1983; 
Jensen and Meckling, 1976), La Porta et al. (1999) contend that firms often have ultimate con-
trolling owners. Such an arrangement may be exemplified by a hierarchical ownership struc-
ture –  pyramids (Almeida et al., 2011; Ayyagari et al., 2015; Claessens et al., 2000; Kandel 
et al., 2019; Luo et al., 2021; Shleifer and Vishny, 1997). A pyramid arises when an ultimate 
owner arranges affiliated firms through chains of  ownership, where the ultimate owner ‘di-
rectly controls a firm, which in turn controls another firm, which might itself  control another 
firm, and so forth’ (Almeida and Wolfenzon, 2006, p. 2638). Shown in Figure 1, pyramidal 
ownership creates a tier system with firms at different pyramidal layers (or tiers).

Pyramids are often studied within the realm of  (private) business groups, mostly with 
families (specifically, family firms or family members) at the top (Khanna and Yafeh, 
2007). On the one hand, a body of  literature portrays pyramids as devices of  controlling 
owners to separate ownership from control, expropriate minority shareholders, and reap 
private benefits, painting pyramids in a negative light (Claessens et al., 2000; Hu and 
Sun, 2019; Morck et al., 2005). Another stream of  work, on the other hand, character-
izes pyramids as corporate designs facilitating the sharing of  labor, capital, information, 
and technology among group affiliates, casting a positive light on pyramids (Belenzon 
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et al., 2019; Buchuk et al., 2014; Chacar and Vissa, 2005; He et al., 2013). Overall, 
debates rage on whether pyramids are good or bad (Aguilera et al., 2020; Almeida and 
Wolfenzon, 2006; Carney et al., 2018; Fisman and Wang, 2010; Hu et al., 2019; Jia  
et al., 2013; Khanna and Palepu, 2000; Young et al., 2008).

Despite the rich body of  research covering divergent perspectives towards pyramids, two 
limitations stand out. First, pyramids are largely treated as synonymous with business groups 
of  all stripes, eschewing the relative uniqueness of  a pyramidal structure characterized by hi-
erarchical ownership and indirect control (Bena and Ortiz- Molina, 2013; Bunkanwanicha 
et al., 2016; Chernykh, 2008). Second, the few studies that explicitly discuss pyramidal own-
ership have mostly studied the first major type of  pyramids –  families at the apex (Ayyagari 
et al., 2015; Belenzon et al., 2019; Lhuillery, 2011; Luo et al., 2021; Shleifer and Vishny, 
1997). Pyramids in which the state is at the top represent the second major type (La Porta  
et al., 1999). Such state- owned pyramids call for separate scholarly research.

Although La Porta et al. (1999, p. 476) note that the state may control SOEs in the 
form of  pyramids, research on such pyramids is scarce (see exceptions by Chernykh 
[2008], Fan et al. [2013], and Opie et al. [2019]). In response, this paper reorients re-
search away from a focus on the debates over the merits or drawbacks of  pyramiding 
towards a focus on the relatively unique feature of  pyramiding. In summary, we highlight 
the structural dimension of  organizational control (Belenzon et al., 2019), and propose 
that a hierarchical ownership structure has important institutional and strategic implica-
tions in the SOE context. Next, we sketch the contours of  institutional complexity con-
fronting SOEs in emerging economies and then elaborate on the innovation- facilitating 
role of  pyramidal ownership for SOEs.

THE STATE AT THE APEX OF PYRAMIDS

Institutional Complexity Confronting SOEs

SOEs exist in many emerging economies where the prevailing institutional logic moves 
from state to market (Carney et al., 2018; Chernykh, 2008; Cuervo- Cazurra and Dau, 

Figure 1. Conceptual illustration of  a pyramidal structure
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2009; Estrin et al., 2009; Hu and Xu, 2022; Musacchio and Lazzarini, 2014; Peng, 2003; 
Ralston et al., 2006; Raynard et al., 2020; Xu et al., 2014). The market logic, centered 
on competition, efficiency, and innovation, opposes the state logic that is based on central 
planning (see Table I). SOEs, rooted in state logic, are increasingly challenged to deal 
with institutional complexity, and are exposed to practices legitimized by market logic 
(Genin et al., 2021).

Institutional theory introduces logics as overarching belief  systems that provide ra-
tionales for organizational goals, underpin identities, and shape behaviors (Dalpiaz  
et al., 2016; Friedland and Alford, 1991; Greenwood et al., 2014; Ocasio et al., 2017; 
Peng et al., 2018; Thornton, 2004; Tolbert and Zucker, 1983). This line of  research 
has two implications that pertain to our paper. First, when institutions transition from 
old to new, often firms are expected to adapt to the new institutional logic (Kornai, 
1992; Lin et al., 1998; Peng and Heath, 1996). Logic shifts imply that ‘the ascendance 
of  a new logic results in the dismantling of  the previously dominant logic because of  
their fundamental incompatibility’ (Greenwood et al., 2011, p. 332). Alternatively, 
firms can create an institutional space for the emerging logic, maintaining the old logic 
while attuning to the new one (Perkmann et al., 2019). Coexistence of  old and new 
logics within organizations may be ideal in emerging economies (Genin et al., 2021). 
In essence, to meet the requirements of  changing institutions, upon which organiza-
tions’ continued survival rests, organizations are expected to adapt their governing 
logics (Leblebici et al., 1991; Scott, 2001).

Second, also underlying this work is an emphasis on the prescriptive implications 
of  institutional logics (Ahmadjian and Robinson, 2001; Ashraf  et al., 2017; Besharov 
and Smith, 2014; Greenwood et al., 2010). For instance, Greve and Zhang (2017) con-
tend that committed advocates of  market logic consistently search for value creation 
opportunities (even risky ones), and often engage in market- oriented acquisitions. In 
contrast, supporters of  state logic are less likely to do so. In emerging economies, 

Table I. Two major institutional logics confronting SOEs in emerging economies

Characteristics State socialism logic Market competition logic

Supporting pillars Controlling state ownership Economic growth

Government intervention Private and foreign firms

Organizational goals Social and market stability Profit- maximizing

Political objectives Economic efficiency

Logics of  investment Employment Competitive advantage

Government plans Customer demands

Production quotas Shareholder interests

Sources of  growth Central planning Market allocation

Political connections Property rights

Strategy implications Routine and responsive activities Entrepreneurship and innovation

Innovation implications Ineffective and inefficient Effective and efficient
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the shift of  the prevailing logic from state to market may be manifested in changing 
emphases on firms’ strategic choices such as innovation (Nee et al., 2010; Peng, 2003; 
Shleifer, 1998). Innovation, a risky strategy but a key driver of  competitive advan-
tages, embodies goals and behaviors oriented more towards market efficiency and 
reveals firms’ capacity to commercialize market opportunities (Anand et al., 2021; 
Crossan and Apaydin, 2010; Duran et al., 2016). SOEs are increasingly pressed to 
innovate in emerging economies, a practice more effectively guided by market logic 
than by state logic.

Our traditional understanding of  SOEs, anchored in their state ownership, likely 
leads to a view that SOEs are solely governed by state logic and thereby are less in-
novative (Kroll and Kou, 2019; Megginson and Netter, 2001; Peng and Heath, 1996; 
Raynard et al., 2020). That is because SOEs, controlled by the state, tend to prioritize 
public welfare and social imperatives, which de- emphasize firms’ competitive advan-
tages and which hinder firms from enhancing market efficiency. In turn, a lack of  
market emphases and capabilities may stymie innovation (Fleming et al., 2007; Nee 
et al., 2010). Even if  SOEs pursue an innovation strategy, deficiency in their ability to 
recognize, assimilate, and apply market information to commercial ends may hinder 
innovation (Kogut and Zander, 2000). As a result, among early studies on SOEs, re-
search on their innovation is often left at the margin (Belloc, 2014; Estrin et al., 2009; 
Musacchio and Lazzarini, 2014). Even within the limited research on SOE innovation, 
most scholars contend that SOEs can hardly innovate (Ayyagari et al., 2011; Li et al., 
2018; Zhou et al., 2017).

A blanket view of  less innovative and less competitive SOEs (vis- à- vis non- SOEs), nev-
ertheless, obscures the heterogeneity among SOEs (Bruton et al., 2015; Genin et al., 2021; 
Hu and Sun, 2019; Musacchio et al., 2015; Peng et al., 2016). In many emerging econo-
mies, while some SOEs indeed cling to the entrenched state logic and remain less innova-
tive, other SOEs have exemplified the coexistence of  state and market logics and become 
more innovative (Jia et al., 2019; Liang et al., 2015; Okhmatovskiy, 2010; Ralston et al., 
2006; Stan et al., 2014). Yet, reasons for these variations are underexplored. Rooted in 
state logic, can SOEs simultaneously engage with market logic? How will SOEs address 
the tension between an emphasis on political and social goals stemming from state logic 
and the growing importance of  market efficiency and innovation propelled by market 
logic? Why do certain SOEs innovate more than other SOEs, despite all being ultimately 
owned by the state?

Recognizing the remnant institutional support for the state logic implied by state 
ownership, we address these questions by channeling our attention to how the state 
owns and controls SOEs. Drawing from research on the separation of  ownership and 
control in general (Claessens et al., 2000; Faccio and Lang, 2002; Fama and Jensen, 
1983; Jensen and Meckling, 1976; Shleifer and Vishny, 1997) and on pyramidal own-
ership in particular (Almeida and Wolfenzon, 2006; Belenzon et al., 2019; Chernykh, 
2008; Kandel et al., 2019; Lhuillery, 2011), we identify the organization of  SOEs into 
pyramids as a possible explanation for some SOEs’ acceptance of  market logic. This 
may be manifested in the corresponding SOEs’ increase in innovation. Next, we turn 
to this perspective.
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Pyramids as a Facilitator of  SOE Innovation

SOEs, positioned at different tiers along hierarchical ownership chains, experience var-
ied grip of  state influence (Fan et al., 2013). We posit that pyramids, featuring cascading 
chains of  ownership, may stave off  the institutional grip of  state logic over lower- tier 
SOEs. Confronting an arising market logic, lower- tier SOEs have the flexibility to re-
spond to institutional complexity by creating an institutional space for market logic, thus 
innovating more.

For two reasons, lower- tier SOEs likely experience a loosened yoke of  state logic. 
First, a pyramidal structure potentially increases the complexities and difficulties of  
ultimate owners’ control, curtails the extent to which the state intervenes in lower- 
tier SOEs, and thereby tempers what the state can impose on them. To illustrate 
the diminishing influence over lower- tier firms from the ultimate owner, Belenzon 
et al. (2019) describe pyramidal layers as an indication of  ‘organizational distance’. 
As a result, the further apart –  the more pyramidal layers –  between the state and 
affiliated SOEs, the less state intervention, due to ‘communication and governance 
frictions’ stemming from organizational distance (Belenzon et al., 2019, p. 1617). In 
turn, reduced state intervention may translate into a receding influence of  state logic 
governing these SOEs (Genin et al., 2021; Greve and Zhang, 2017). Second, even if  
the state exerts similar institutional pressures across SOEs, the impact tends to weaken 
along ownership chains, because the cascading ownership structure is associated with 
information asymmetries and subsequent deviation in enforcement and implementa-
tion (Z. Huang et al., 2017b; Liu and Li, 2015). Paralleling this argument, Lhuillery 
(2011) contends that a pyramid effectively helps firms positioned in lower tiers deviate 
from guidelines prescribed by the controlling owners. Likewise, we argue that lower- 
tier SOEs may be less influenced by state logic.

A loosened grip of  the state reduces the centrality of  state logic and leaves room for 
lower- tier SOEs to incorporate market logic, which is increasingly institutionalized in 
emerging economies (Kornai, 1992; Lin et al., 1998; Nee et al., 2010; Peng, 2003). 
Incorporation of  market logic may be mirrored in firm practices (Ashraf  et al., 2017; 
Thornton and Ocasio, 1999). Specifically, these SOEs, under the receding influence of  
state logic, are likely to heed the market, embark on risky projects, and innovate (Crossan 
and Apaydin, 2010; Duran et al., 2016; Kogut and Zander, 2000). Corroborating this 
view, Lazzarini et al. (2021) submit that SOE autonomy, mirroring receding state inter-
vention, is a key ingredient in inducing SOE innovation.

Overall, lower- tier SOEs in pyramids –  compared with higher- tier SOEs –  may be 
less influenced by state logic, more responsive to market logic, and hence more innova-
tive. This echoes Okhmatovskiy’s (2010) view that keeping some distance from the state 
and avoiding political over- embeddedness is conducive to improving firm performance. 
Further, ample evidence has indicated that reducing or removing policy burdens pre-
scribed by state logic is a key to successful SOE transformation (Goldeng et al., 2008; 
Lin et al., 1998; Liu and Li, 2015). In a similar vein, we argue that diminishing state 
intervention along pyramids, which thwarts the prevailing state logic, may encourage 
SOE innovation. Our argument attests to the perspective that pyramidal ownership is a 



8 J. C. Wang et al. 

© 2022 Society for the Advancement of  Management Studies and John Wiley & Sons, Ltd.

corporate design that calibrates organizational autonomy and that supports high- risk, 
capital- intensive projects, specifically in lower- tier firms (Jia et al., 2013).

The depiction that pyramidal ownership catalyzes certain SOEs’ concurrent accom-
modation of  market logic echoes the findings on the adoption of  a competing logic at the 
field level. Institutional scholars have argued that organizations at the periphery of  a field 
tend to be pioneers of  new, competing institutional logics (Durand and Jourdan, 2012; 
Greenwood et al., 2011; Leblebici et al., 1991). In research on corporate pyramids and 
business groups, the distinction between core and periphery firms is also salient (Ayyagari 
et al., 2015). Lower- tier SOEs in pyramids may be considered as peripheral, relative to 
higher- tier SOEs closely controlled by the state. Recasting the institutional arguments 
in our context, we conjecture that peripheral (lower- tier) SOEs may be more receptive 
to the new market logic. Peripheral SOEs encounter less- intensive demands from the 
old state logic. Such SOEs are more likely to respond to the demands from market logic 
(Choudhury and Khanna, 2014; Peng, 2003). Thus, a pyramidal structure paves the way 
for some SOEs, specifically those at lower tiers, to incorporate market logic –  as mani-
fested in such SOEs engaging in more innovation.

To summarize, we argue that an increase in the number of  pyramidal layers between 
SOEs and the state may (1) lessen the institutional grip of  state logic over certain SOEs, 
and (2) facilitate such SOEs’ incorporation of  market logic. Under pyramidal ownership, 
lower- tier SOEs may be more responsive to market demands, more empowered to search 
for market opportunities, and more likely to engage in market- driven actions embodied 
in innovation. The further down the pyramidal chain, the more insulating the pyramidal 
layers, the less influence of  state logic, and the more innovative the SOEs. Therefore:

Hypothesis 1: The number of  pyramidal layers between the state and SOEs is positively 
related to the corresponding SOEs’ innovation.

In this paper, the ease of  accepting market logic rests on the extent to which the state 
interferes with SOEs, maintaining and supporting the prescriptive roles of  state logic. 
On the one hand, SOEs directly controlled and owned by the state may be locked in 
state logic and hence have low propensity to incorporate market logic (Huang et al., 
2017a). On the other hand, SOEs insulated from the state through pyramidal layers 
are less likely to be predominantly guided by state logic and more likely to embrace 
the increasingly important market logic (Greve and Zhang, 2017). Acceptance of  
market logic may help such SOEs focus on market opportunities and accumulate ca-
pabilities to innovate (Genin et al., 2021; Kogut and Zander, 2000; Lin et al., 1998). 
Therefore, the innovation implications of  pyramids are premised on the coexistence 
of  competing logics governing lower- tier SOEs, showcasing a receding influence of  
state logic and an intensifying importance of  market logic. External factors that alter 
the relative prominence of  state vis- à- vis market logics may serve as boundary con-
ditions of  the innovation- facilitating role of  pyramids. In the next two sections, we 
argue that the effect of  pyramid ownership on SOE innovation is likely to be (1) less 
salient when state logic retains strong influence in regulated industries, but (2) more 
potent when market logic becomes well- established in regions with higher levels of  
institutional development.
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Industry Regulations

In many emerging economies, the speed with which the state relinquishes its control 
diverges across industries (Li et al., 2018; Opper et al., 2017). Some industries are key 
segments of  the economy, and thus are heavily regulated with limited exposure to market 
reforms because of  ‘national interest’ concerns (Huang et al., 2017b). For two reasons, 
such industrial characteristics are likely to obstruct the innovation- facilitating role of  
pyramidal ownership.

First, heavy industrywide government regulations compensate for the indirect state 
control over lower- tier SOEs in pyramids. In regulated industries, the state prioritizes 
the benefits of  government control (Ralston et al., 2006). The state can alter the size of  
markets, change the cost structure of  firms through various types of  regulations, and 
shift the demand for products and services by manipulating taxes (Chacar and Vissa, 
2005; Goldeng et al., 2008). In general, SOEs in regulated industries may experience 
reduced autonomy and heed more government regulations, rather than changes in mar-
ket demand that potentially spur innovation (Kogut and Zander, 2000). Consequently, 
the effect of  pyramidal layers staving off  state interference may be tempered, and state 
logic may prevail among SOEs in regulated industries. As accepting market logic is less 
imminent, SOE innovation may be hindered.

Second, in regulated industries, challenges from market logic are less pronounced. Such 
industries are often characterized by high entry/exit barriers, high market concentration, 
and less developed market mechanisms (Musacchio et al., 2015; Sun et al., 2016; Tihanyi 
et al., 2019). To survive and succeed, firms typically seek political and social resources, 
such as favorable regulatory treatment and guaranteed contracts, which are more likely to 
be channeled to SOEs (Kroll and Kou, 2019; Lazzarini et al., 2021; Opper et al., 2017; 
Peng and Heath, 1996; Sun et al., 2021). As a result, SOEs in such industries, albeit at 
lower tiers of  pyramids, may be insufficiently incentivized to respond to market logic and 
to focus on innovation. Since adherence to the dominant logic is inversely correlated with 
organizations’ awareness of  and willingness to conform to an alternative logic (Durand and 
Jourdan, 2012), SOEs in regulated industries are more likely to cling to state logic and less 
likely to take advantage of  a pyramidal structure to accommodate market logic. Therefore, 
lower- tier SOEs in regulated industries may not necessarily engage in more innovation.

In summary, in regulated industries, both the intense state interference and a lack of  
sufficient incentive to respond to market logic combine to reinforce the dominance of  
state logic in guiding SOEs’ practices. Consequently, the facilitating role of  pyramidal 
ownership in incorporating market logic, expressed through more SOE innovation, may 
be less effective.

Hypothesis 2: The positive relationship between pyramidal layers and SOE innovation 
is weakened in regulated industries.

Institutional Development

Prevailing institutional logics may differ geographically (Hu and Sun, 2019; Lounsbury, 
2007). Market reforms unfold over time at varying speeds across geographical regions 
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in emerging economies (He et al., 2013; Shi et al., 2012; Sun et al., 2021; Wang et al., 
2016). The uneven pace reflects the degree of  market- supporting institutional development 
(hereafter ‘institutional development’) across regions, defined as the extent to which mar-
ket fundamentals support economic activities (Cuervo- Cazurra and Dau, 2009; Doh et 
al., 2017; Peng, 2003). In well- developed regions, markets govern more business trans-
actions, and the state matters less. Therefore, compared with poorly- developed regions, 
well- developed regions are more likely to propel market logic to attain primacy over state 
logic (Sun et al., 2015). For two reasons, we hypothesize that institutional development in 
a region is likely to magnify the innovation- facilitating role of  pyramids for some SOEs 
headquartered there.

First, the credibility and saliency of  market logic increases as market- supporting in-
stitutions develop. In well- developed regions, open markets increase market pressures 
(Peng, 2003; Sun et al., 2015). Thornton (2004) contends that market competition 
leads to the institutionalization of  market logic in the higher education publishing 
industry, undermining the preexisting editorial logic. Similarly, institutional devel-
opment is likely to elevate market logic in well- developed regions, eroding the influ-
ence of  state logic. In other words, in well- developed regions, market logic garners 
more institutional legitimacy, which characterizes a surge of  market competition and 
an ebb of  central planning (Cuervo- Cazurra and Dau, 2009). Institutional voids –   
typical of  many regions in emerging economies –  become less problematic (Doh  
et al., 2017). Consequently, when the rule of  markets permeates economic life, the 
practice of  turning to markets for resources and growth becomes more important 
(Doh et al., 2017; Opper et al., 2017; Peng and Heath, 1996; Zhou et al., 2017). In 
short, by adopting market logic in regions where the logic is well established, firms 
benefit more. Therefore, when headquartered in regions with higher levels of  institu-
tional development, lower- tier SOEs are more likely to leverage the pyramidal struc-
ture, embrace market logic, and innovate more.

Second, as market- supporting institutions develop within a region, failing to adapt to 
the emerging logic becomes costly (Peng, 2003). Ascendency of  market logic implies that 
the state holds a receding amount of  control over markets, and that the state’s umbrella 
of  protection may become insufficient for SOEs to survive or grow. In well- developed re-
gions, markets are more open to private firms (and often to foreign entrants), intensifying the 
competition for resources and customers (Carney et al., 2018; Sun et al., 2015). SOEs that 
passively take on government orders are unlikely to heed the growing market economy or 
respond to emerging competitive pressures, and eventually may have their survival at stake 
(Belloc, 2014; Estrin et al., 2009; Megginson and Netter, 2001; Xu et al., 2014). In contrast, 
endorsing market logic in well- developed regions, SOEs may attain a better fit with the 
regional development. In addition, as markets become more sophisticated and alternative 
routes to attain resources emerge, solely (or mostly) dependent on the state to access critical 
resources, such as capital and talents, may be less optimal (Chang et al., 2006; Hu et al., 
2019; Inoue et al., 2013; Jia et al., 2013; Musacchio and Lazzarini, 2014). Overall, seeing 
the high cost associated with inattention to market logic in well- developed regions, SOEs 
headquartered in such regions are more likely to leverage pyramidal ownership, engage with 
market logic, and embark on more innovation.



 Pyramidal Ownership and SOE Innovation 11

© 2022 Society for the Advancement of  Management Studies and John Wiley & Sons, Ltd.

In summary, enabling dynamics in well- developed regions increase the odds of  SOEs 
leveraging pyramidal structures and incorporating market logic, as manifested in more 
innovation. Overall, institutional development may accelerate the receding influence of  
state logic and the acceptance of  market logic in lower- tier SOEs in pyramids by further 
propelling them to be more innovative.

Hypothesis 3: The positive relationship between pyramidal layers and SOE innovation 
is strengthened when SOEs are headquartered in regions with higher levels of  institu-
tional development.

METHODOLOGY

Research Context

SOEs are an important organizational form with a significant global presence (Bruton et al., 
2015; Jia et al., 2019; Meyer et al., 2014; Peng et al., 2016; Raynard et al., 2020; Tihanyi et 
al., 2019; Xu et al., 2014). Our empirical tests are set in China, the largest emerging econ-
omy that boasts a sizable SOE population. In the 2010s, SOEs represented approximately 
80 per cent of  China’s stock market capitalization (Stan et al., 2014). In 2015, the state- 
owned equity capital of  nonfinancial SOEs alone was equivalent to 52 per cent of  China’s 
GDP (World Bank, 2019). In 2018, SOEs accounted for a third of  China’s bank loans and 
investment (Economist, 2018; Hsu, 2018). The ultimate owner of  these SOEs is the Chinese 
government, which broadly consists of  central and local (provincial, municipal, and county) 
government authorities, as well as government agencies (such as state- owned asset manage-
ment bureaus and local finance bureaus) –  in short, ‘the state’. Any level of  these govern-
ment entities may control SOEs through pyramidal ownership (Hu and Xu, 2022; Liu and 
Li, 2015; Liu and Sun, 2005; Opie et al., 2019).

Similar to the depiction in Chernykh (2008) and La Porta et al. (1999) on the emergence of  
pyramids in general, state- owned pyramids in China emerge from the evolution of  the state 
sector (Fan et al., 2013). The formation of  state- owned pyramids originated with market 
reforms (He et al., 2013; Jia et al., 2013; Jiang, 2016). Since the 1980s, China has witnessed 
economic transitions from central planning to market competition. The tension intensified 
in the 1990s, during which the stock markets in Shanghai and Shenzhen were created. The 
commitment to economic reforms and to the rejuvenation of  SOEs led the state to float part 
of  the SOEs’ equity on the stock markets (Estrin et al., 2009; Hu and Sun, 2019).

Although SOEs are allowed to seek equity financing on the stock markets, the state 
has avoided mass privatization, and sales of  corporate shareholding are closely reg-
ulated (Liu and Sun, 2005). Generally, state assets and state ownership are not freely 
transferable across firm boundaries. One example of  such restrictions is that SOEs 
are ‘unable to use outright sales as a means to transfer decision rights’ to third parties 
(non- state owners) (Fan et al., 2013, p. 1218). More often, state assets spun off  from 
some SOEs are injected into other SOEs, forming SOE affiliates and driving a wave 
of  pyramid formation (Liu and Li, 2015; Zhou et al., 2017). Overall, due to the in-
tention to retain the status of  being the ultimate controlling owner of  SOEs, the state 
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ends up with forming pyramids to organize its ownership and control of  SOEs (He 
et al., 2013).

We postulate that pyramids with the state at the top may be regarded as a product 
of  economic reforms. At least initially, the emergence of  state- owned pyramids is heav-
ily driven by the state, which primarily aims to promote economic growth. Over time, 
some higher- tier firms in pyramids may on their initiative set up new independent firms 
in lower tiers through the creation of  additional pyramidal ownership links (Bena and 
Ortiz- Molina, 2013). In other words, some SOEs may take advantage of  pyramidal 
structures to reduce government intervention, and create additional layers of  affiliated 
firms (Fan et al., 2013). In general, both the state and (high- tier) SOEs may be behind the 
establishment and development of  state- owned pyramids.

In addition to the presence of  state- owned pyramids in China, recent government 
policies to promote innovation also make our inquiry on SOE innovation relevant. As 
an important dimension of  economic transitions towards a market economy, the state, 
albeit holding onto state logic, has actively advocated an economywide enhancement 
of  firm innovation capabilities since 2006 (Jia et al., 2019; Wang et al., 2017; World 
Bank, 2019). SOEs are expected to be more responsive to the innovation- promoting 
policies. As we have argued, SOEs innovate more when their internal governing logic 
incorporates market logic (Huang et al., 2017a; Kogut and Zander, 2000). While 
all SOEs may endeavor to respond to the innovation- promoting policies, only those 
that are capable of  recognizing, assimilating, and applying market information to 
commercial ends can become more innovative. In sum, the fact that the state re-
mains the ultimate owner of  SOEs through pyramidal ownership and that economic 
policies promote more innovation makes China an ideal research setting to test our 
hypotheses.

Sample

We collect financial and ownership data from China Stock Market and Accounting 
Research (CSMAR) and Wind, two leading data sources that compile information dis-
closed by publicly listed firms in China (Greve and Zhang, 2017; Liang et al., 2015; Shi 
et al., 2012; Sun et al., 2015). To trace the hierarchical ownership chains of  SOEs, we 
additionally hand collect data from company annual reports, which not only identify 
owners but also map the relationships among owners. Data on SOE innovation –  patents 
–  are obtained from the State Intellectual Property Office (SIPO), an equivalent to the 
United States Patent and Trademark Office (USPTO) (Huang et al., 2017a; Wang et al., 
2017; Xu et al., 2022).

Essentially, pyramids are a specific type of  business groups and necessarily encom-
pass publicly- listed affiliated firms (Almeida et al., 2011; Bena and Ortiz- Molina, 2013; 
Fisman and Wang, 2010; Jia et al., 2013; La Porta et al., 1999). Consistent with Almeida 
and Wolfenzon (2006) and Khanna and Yafeh (2007), we first identify publicly listed 
SOEs on the Shanghai and Shenzhen Stock Exchanges between 2008 and 2013 (inclu-
sive). The time span captures a major period of  China’s institutional transitions from 
state to market, during which indigenous innovation has been promoted by the gov-
ernment since 2006 (Huang, 2010; Jia et al., 2019). We exclude SOEs in the financial 
services industry given their idiosyncrasies (Opie et al., 2019).
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The identification of  a pyramidal structure follows La Porta et al. (1999, p. 472) by 
finding whenever possible the identities of  the ultimate owners of  capital and of  voting 
rights in SOEs, ‘so when shares in a firm are owned by another company, we examine the 
ownership of  that company, and so on’. Guided by this process, we map the hierarchical 
ownership chains among SOEs and the controlling state (central, provincial, municipal, 
and/or county governments) or its agencies (such as state- owned asset management bu-
reaus and local finance bureaus). He et al. (2013, p. 168) point out that in China each 
publicly listed group- affiliated firm is ‘a distinct legal entity that publishes its own finan-
cial statements’. Therefore, we can trace the group affiliation of  each SOE by their own-
ership structure. We track our sampled SOEs’ ownership profiles and pyramidal layer 
information from company annual reports. Overall, our sample is an unbalanced panel 
that includes 486 unique, publicly- listed SOEs belonging to 128 corporate pyramids, and 
that in the aggregate consists of  1,946 firm- year observations between 2008 and 2013 
(inclusive).[1]

Dependent Variable

Innovation. Following Ahuja and Katila (2001) and Duran et al. (2016), we measure the 
dependent variable as a count of  patents granted to each SOE by SIPO in a year, which 
is considered as one of  the most appropriate indicators of  firm innovativeness. The 
practice of  taking patent counts as an innovation measure is widely used (Chang et 
al., 2006; Sun et al., 2021; Zhou et al., 2019). The use of  patent counts is especially 
appropriate in our context, because the measure not only reflects SOEs’ effectiveness 
in generating innovation outputs, but also captures their intention to seek firm- specific 
benefits based on market practices (Ayyagari et al., 2011; Crossan and Apaydin, 2010). 
In general, granted patents have potential strategic value by proactively fending off  
competitors and securing competitive advantages in generating firm- specific cash 
flows, which is aligned with market logic whereas at cross- purposes with state logic 
(Xu et al., 2022). Given the imperfections associated with patent counts, we also adopt 
four alternative measures that are commonly employed in the literature as robustness 
checks.

Independent Variables

Pyramidal layers. We count the number of  pyramidal layers for each SOE in state- 
owned pyramids by referring to company annual reports. Following Belenzon et al. 
(2019), Buchuk et al. (2014), Bunkanwanicha et al. (2016), and Fan et al. (2013), we 
start with individual SOEs and back track their owners until the ultimate owner –  the 
state –  is identified. Next we identify the longest pyramidal chain, in the case of  multiple 
chains connecting the state and the correspond- ing SOE, and then count the number 
of  intermediate SOEs, including those publicly listed and not listed, along the longest 
pyramidal chain.[2] This count number plus one is taken as the number of  pyramidal 
layers. We take the logarithmic number of  pyramidal layers in regressions.

For example, Figure 2 illustrates how we count pyramidal layers. Figure 2a and 2b show 
two sets of  SOEs ultimately owned by the State Assets Supervision and Administration 
Commission (SASAC) of  the State Council –  a central government agency, and by the 
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SASAC of  Shanghai Municipal Government, respectively. To further illustrate a pyrami-
dal structure, two additional examples are exhibited in Appendix. Overall, in our sample, 
the number of  pyramidal layers ranges from 1 to 11.

Moderators

Industry regulations. We use a binary variable –  regulated industry –  to denote the significance of  
government regulations over specific industries. Such industries are typically characterized 
by (1) their foundational role in national economic development, (2) high concentration 
(often monopoly or oligopoly), and (3) government control of  pricing (Huang et al., 2017b). 
In China, capital- intensive, energy- related, and/or heavy industries are subject to stronger 
influence from the state (Genin et al., 2021; Sun et al., 2016). Accordingly, we code a 
regulated industry as 1 if  it belongs to sectors in which the state wields more influence, such 
as energy, natural resources, and pharmaceuticals, and 0 otherwise.

Institutional development. In China, institutional development varies in pace across provinces 
(Huang, 2010; Jiang, 2016; Sun et al., 2015). The degree of  institutional development 

Figure 2. Example of  a pyramidal ownership structure. (a) The 2009 annual report of  Shenzhen Kaifa 
Technology Co., Ltd. Note: Shenzhen Kaifa Technology Co., Ltd. (KAIFA) is owned by China Greatwall 
Technology Co., Ltd. (CGT). CGT in turn is owned by China Greatwall Computer Group Co., Ltd. (CGC), 
which is owned by China Electronics Corporation (CEC). CEC is a state- owned producer of  telecom equipment, 
directly owned by the SASAC of  the State Council. Figure 2a shows that the extent of  the pyramidal structure 
is four layers for KAIFA, counting the longest pyramidal chain. In the case of  CGT, the layer is three. In the 
case of  CGC, the layer is two. CEC has one pyramidal layer because the government agency, SASAC, directly 
owns and controls CEC. (b) The 2013 annual report of  Bright Dairy & Food Co., Ltd. Note: Bright Dairy & 
Food Co., Ltd. (BD) is owned by Shanghai Dairy (Group) Co., Ltd. (SD) and Bright Food (Group) Co., Ltd. 
(BF). SD is wholly owned by BF. BF is in turn owned by SASAC of  Shanghai Municipal Government. In 
Figure 2b, the extent of  the pyramidal structure is three layers for BD, counting the longest pyramidal chain. In 
the case of  SD, the layer is two, counting the only pyramidal chain. In the case of  BF, the layer is one because 
the local government agency, SASAC of  Shanghai Municipal Government, directly owns and controls BF

Shenzhen Kaifa Technology Co., Ltd. 
(KAIFA)

100%

62.11%

100%

State Assets Supervision and Administration 
Commission (SASAC)

China Electronics Corporation
(CEC)

China Greatwall Computer Group Co., Ltd.
(CGC)

China Greatwall Technology Co., Ltd.
(CGT)

(b)(a)

24.69%

29.93%

State Assets Supervision and Administration 
Commission (SASAC) of Shanghai Municipal 

Government

Shanghai Dairy (Group) Co., Ltd. (SD)

Bright Food (Group) Co., Ltd. (BF)

Bright Dairy & Food Co., Ltd. (BD)

55.27%

100%

49.64%



 Pyramidal Ownership and SOE Innovation 15

© 2022 Society for the Advancement of  Management Studies and John Wiley & Sons, Ltd.

captures the establishment of  the market logic confronting SOEs headquartered in the 
corresponding regions. Building on Fan et al. (2013), Shi et al. (2012), and Wang et 
al. (2016), we leverage the National Economic Research Institute (NERI) marketization 
index on a province- by- province basis to measure the uneven degree of  institutional 
development across regions in China. The NERI marketization index is widely used (Jia 
et al., 2019; Zhou et al., 2017). It includes five sub- indexes: (1) relationship between the 
government and the market, (2) development of  the non- state sectors, (3) development 
of  the product market, (4) development of  the factor market, and (5) development of  
market intermediaries and the legal environment.

Controls

Following prior innovation studies, we include a vector of  control variables that may 
affect firm innovation. Firm size is measured as the annual revenue, logged to normalize 
the distribution. We also control for firm financial performance, return on assets (ROA). 
Firm leverage is total debt divided by total assets. As our sample is composed of  pub-
licly listed SOEs, initial public offering (IPO) age, calculated as the current year minus 
the year of  IPO, is controlled for. We also control R&D expenses as innovation inputs, 
computed as R&D investment scaled by firm sales. We control for SOEs’ innovative 
capabilities as indicated in their prior innovation, and use the cumulative number of  pat-
ents scaled by R&D expenses as a proxy. The cumulative number of  patents is the total 
number of  patents that a SOE has generated between the year of  its establishment and 
an observation year. Ownership composition is a crucial factor in affecting SOE innova-
tion (Sun et al., 2021; Zhou et al., 2017). We include state ownership, computed as the 
percentage of  shareholding of  the state.

At the industry level, we control for concentration, growth, and innovativeness of  
the sector in which a SOE competes. Industry concentration, which captures the 
level of  market competition, is calculated using the Herfindahl- Hirschman index as 
the sum of  the square of  the market shares of  all firms in an industry for each year. 
Industry growth, measured as the revenue growth rate in an industry, reflects the 
market potential for firms to innovate. In addition, we include industry innovation, 
calculated as the logarithm of  the average number of  patents by all peers in the same 
sector, to control for the possibility of  spillover effects within a sector. Lastly, we also 
include pyramidal layer, group, year, industry, and province dummies as controls. Key 
continuous variables are mean centered, and time variant variables are lagged one 
year.

Analytical Strategy

Given that our dependent variable –  patent count –  is a discrete, non- negative integer, the 
assumption of  homoscedastic, normally distributed errors in linear regressions is thus vi-
olated. Moreover, this variable exhibits over- dispersion, with the variance exceeding the 
mean, as observations range from zero to thousands. Therefore, the appropriate model for 
estimating such a count variable is the negative binomial model (Hausman et al., 1984). 
Since SOEs may have unobservable differences that affect their innovation within a pyra-
mid, it may be appropriate to include a random effect that differs for each SOE but stays 
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the same over time within each pyramid (Fleming et al., 2007). The random- effects models 
provide more efficient estimates than the fixed- effects models when time- invariant unobserv-
able heterogeneity exists, and the regressors have no significant correlation (Xu et al., 2022). 
Moreover, the random- effects models can estimate the effect of  the time- invariant variable –   
regulated industries –  whereas the fixed- effects models will remove the effect of  this key vari-
able. Overall, we estimate negative binomial models for random effects. We also incorporate 
Huber- Whites’ robust standard errors to account for potential heteroskedasticity and a lack 
of  normality in error terms (White, 1980).

RESULTS

Table II presents descriptive statistics and correlations. Correlations are not high enough 
to raise major concerns about multicollinearity. This is supported by the variance of  
inflation factor (VIF) statistics, ranging from 1.02 to 1.54, significantly lower than the 
threshold value of  10.

Table III contains estimation results of  the effect of  pyramidal layers on SOE innovation. 
Model 1 only contains control variables. Model 2 adds pyramidal layers and shows a signif-
icant and positive effect (β = 0.161, p < 0.05), which indicates that an increase in pyramidal 
layers indeed enhances SOE innovation, supporting Hypothesis 1. The effect is quite large. 
A one- standard- deviation increase in pyramidal layers in log (holding all other variables at 
their mean value) results in an 11.74 per cent increase in the number of  patents assigned to 
the corresponding SOEs. Model 5 (β = 0.291, p < 0.01) of  Table III also corroborates this 
positive relationship between pyramidal layers and SOE innovation.

We next turn to the moderating effect of  industry regulations. Both Models 3 and 
5 include the interaction between pyramidal layers and regulated industries. Model 3 
shows that the coefficient for the interaction term is negative and significant (β = −0.417, 
p < 0.01), indicating that the main relationship is weakened in regulated industries. In 
regulated industries, a one- standard- deviation increase in pyramidal layers in log (hold-
ing all other variables at their mean value) tends to reduce patents assigned to SOEs by 
approximately 7.38 per cent. But a similar increase in pyramidal layers in log in non- 
regulated industries is associated with a 23.37 per cent increase in patents assigned to the 
corresponding SOEs. The interaction of  pyramidal layers and regulated industries shows 
a similar pattern in Model 5 (β = −0.394, p < 0.01). These results cumulatively support 
Hypothesis 2.

The test of  the moderating effect of  institutional development is presented in Models 4 
and 5 in Table III. Both models report that the interaction of  pyramidal layers and insti-
tutional development is positive and significant. In Model 4 (β = 0.112, p < 0.01), a one- 
standard- deviation increase in pyramidal layers in log (holding other variables at their 
mean value) results in a 24.85 per cent increase in SOE innovation when the level of  
institutional development is high (one standard deviation above the mean). In contrast, a 
similar increase in pyramidal layers in log leads to a 0.74 per cent decrease in SOE inno-
vation when the level of  institutional development is low (one standard deviation below 
the mean). Model 5 (β = 0.100, p < 0.01) shows a qualitatively similar pattern. Overall, 
Models 4 and 5 support Hypothesis 3.
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To facilitate the interpretation of  moderating effects, we illustrate the results visually 
in Figure 3a and 3b. In Figure 3a, the slope of  the relationship between pyramidal lay-
ers and SOE innovation decreases in regulated industries, whereas it increases in non- 
regulated ones. This indicates that the innovation- facilitating role of  pyramids is less 
pronounced in regulated industries. In Figure 3b, the slope of  the relationship between 
pyramidal layers and SOE innovation is steeper in regions with high levels of  institu-
tional development (one standard deviation above the mean) than that in regions with 
low levels of  institutional development (one standard deviation below the mean). This 
implies that the innovation- facilitating effect of  pyramids is more salient when SOEs 
are headquartered in well- developed regions than they are in poorly- developed regions. 
Overall, both figures yield conclusions consistent with our Hypotheses 2 and 3.

Robustness Checks

We conduct five sets of  supplementary tests to substantiate the robustness of  our find-
ings (see Appendix). First, we employ alternative operationalization of  SOE innovation. 
Given that our dependent variable is granted patent counts, we also adopt the count of  
applied patents as another dependent variable. In addition, we assess whether our findings 
are sensitive to the nature of  patents. SIPO classifies three major types of  patents: inven-
tion, design, and utility model patents (Huang et al., 2017a; Sun et al., 2021). Compared 
with the other two types, invention patent is often regarded as the strongest form to re-
flect firm innovativeness (Jia et al., 2019; Kroll and Kou, 2019; Wang et al., 2017; Zhou 
et al., 2019). Therefore, we use invention patent counts (applied and granted) to replace 
overall patent counts as the dependent variable, and re- estimate our models. Moreover, 
going beyond absolute count measures, we adopt the ratio of  patent counts to the num-
ber of  employees as a relative measure of  SOE innovation. Using all four alternative 
measures, we find consistent support for our hypotheses as shown in Table IA.

Second, we perform a series of  additional analyses with alternative lag structures of  
model specifications. In Table IA, we use different time lags (two and three years) for 
our time- varying explanatory variables, to account for the lag nature of  patents from 
application date to granting date (Chang et al., 2006). We also obtain support for our 
hypotheses.

Figure 3. Graphic illustration of  interaction effects. (a) The moderating effect of  regulated industries. (b) The 
moderating effect of  institutional development. Note: The variables of  pyramidal layer in log and institutional 
development are mean- centered
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Third, we rule out state ownership as an alternative mechanism driving our findings. 
A potential conjecture is that as the number of  pyramidal layers increases, state own-
ership may decrease in the corresponding SOEs, thus boosting SOE innovation (Zhou  
et al., 2017). As a result, we empirically test the relationship between state ownership and 
pyramidal layers. In Table IIA, the results of  a generalized linear model (GLM) with a 
logit link show no evidence that an increase in pyramidal layers is associated with a de-
crease in state ownership, thereby weakening the plausibility of  less state ownership as 
an explanation.

Fourth, among SOE studies, those SOEs owned and controlled by the local govern-
ment are mostly studied (Fan et al., 2013; Li et al., 2014, Liu and Li, 2015; Opie et al., 
2019). Consistent with prior practice, we rerun all the regressions using the subsample of  
SOEs under the oversight of  local governments, and find that the number of  pyramidal 
layers is robustly and positively associated with innovation in lower- tier SOEs. Results in 
Table IIIA again lend support to our hypotheses.

Finally, there are potential endogeneity concerns. For example, both the number of  
pyramidal layers and SOE innovation may be correlated with some omitted variables. 
Moreover, SOEs that are more innovative may choose or be chosen to be organized 
farther down in pyramidal chains, staving off  direct control of  the state (Almeida  
et al., 2011; Bunkanwanicha et al., 2016; Fan et al., 2013). To rule out endogeneity 
issues, we implement the technique of  instrumental variables with a two- stage least 
squares (2SLS) approach. An effective instrumental variable needs to correlate with 
a focal SOE’s pyramidal layer but not with the ultimate outcome of  the correspond-
ing SOE’s innovation. Following Fan et al. (2013), Liu and Li (2015), and Opie et al. 
(2019), we choose two instrumental variables: (1) the industry average of  pyramidal 
layers across SOEs in the prior year, and (2) the regional unemployment rate in 1995. 
First, the lag of  the industry average of  pyramidal layers is likely to be positively cor-
related with the focal SOE’s pyramidal layer in the current year, but is less likely to 
directly affect firm- level strategic choices such as innovation in the current year. In 
support of  this argument, a regression of  innovation on the industry average of  py-
ramidal layers does not demonstrate a significant correlation. Second, deeply- lagged 
unemployment data –  13 years before the start of  our sample –  significantly reduce 
the possibility that the innovation strategies of  our sampled SOEs are directly affected 
by the regional unemployment data in 1995. Nevertheless, the regional unemploy-
ment rate may be an early economic force to determine how likely the state decen-
tralizes SOEs’ decision rights and thus sets up corporate pyramids (Opie et al., 2019). 
Consequently, the regional unemployment data in 1995 potentially affect the exten-
siveness of  pyramidal structures and hence pyramidal layers of  SOEs. Table IVA 
shows results of  2SLS regressions with both instrumental variables. In summary, we 
find consistent and robust evidence that as the number of  pyramidal layers between 
them and the ultimate state owner increases, SOEs innovate more.

Alternative Explanations

Did the state orchestrate the structure of  state- owned pyramids and designate certain SOEs to lower 
tiers to unleash their innovativeness?. A point of  conjecture is that as the ultimate owner, the 
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state may simply decentralize its control over certain SOEs, expect them to be more 
innovative, and thus designate them to lower tiers in a pyramid. In other words, there 
may be unobservable factors that drive pyramidal structures as well as SOE innovation. 
We cannot entirely rule this out. Consistent with similar studies on corporate pyramids 
(Belenzon et al., 2019), we do not claim causal relationships between pyramidal layers 
and SOE innovation. Empirically we endeavor to rule out endogeneity issues through 
rigorous 2SLS regressions. Overall, similar to Belenzon et al. (2019, p. 1640), we can 
‘document a robust correlation’ pointing out that lower- tier SOEs are indeed more 
innovative than higher- tier ones.

Is it managerial autonomy that drives lower- tier SOEs’ innovation?. Our framework relies on 
organizational autonomy granted to lower- tier SOEs, stemming from reduced state 
intervention along pyramidal chains, without delving further into the role of  top 
managers in such SOEs. Top managers as dominant coalitions determine whether 
market logic can prevail and whether accumulation of  innovation capabilities is 
prioritized (Greve and Zhang, 2017; Xu et al., 2022). Lazzarini et al. (2021, p. 564) 
contend that autonomy is ‘as potent an ingredient in inducing managers to produce 
complex knowledge- based outputs as monetary compensation or any other perk 
that self- interested managers typically pursue’. Echoing this view, we conjecture 
that organizational autonomy in SOEs may encourage managers’ productive and 
innovative pursuits. In addition, we do not consider agency cost associated with 
organizational autonomy as potential drag to innovation (Hu and Xu, 2022; Jia et al., 
2019). While agency cost exists in most organizations with a separation of  ownership 
and control (Jensen and Meckling, 1976; Luo et al., 2021), it is the extent of  state 
intervention, or alternatively organizational autonomy, that demarcates innovative 
SOEs from less innovative SOEs. Building upon Belenzon et al. (2019), we believe 
that a link between pyramidal layers and organizational autonomy can sufficiently 
explain the heterogeneity in innovation among SOEs.

DISCUSSION

This paper draws from the institutional logics perspective and builds on research at 
the intersection of  pyramidal ownership and SOE innovation. By examining how a hi-
erarchical ownership structure facilitates SOEs in pyramids to deal with institutional 
complexity, we have leveraged and integrated research on (1) institutional logics, (2) py-
ramidal ownership, and (3) SOE innovation. Overall, triangulating the three streams of  
literature, we endeavor to sharpen our understanding in three ways.

Contribution 1: The Institutional Logics Literature

To further advance research on institutional logics, this paper examines how organiza-
tions manage institutional complexity (Ashraf  et al., 2017; Dalpiaz et al., 2016; Dunn 
and Jones, 2010; Greenwood et al., 2010; Peng et al., 2018; Perkmann et al., 2019; Scott, 
2001; Tolbert and Zucker, 1983). We propose that organizations differ in their poten-
tial to accommodate multiple, sometimes competing logics, and the diverging potentials 
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can be traced to the ownership and control link between organizations and their ulti-
mate owners. In so doing, we resonate with Greenwood et al.’s (2014) statement that 
an overarching logic should be examined at the organizational level, and organizations 
–  specifically, how they are owned and controlled –  should be put back at the center of  
institutional logics research.

In addition, we enrich research on institutional logics by bringing in an underex-
plored empirical context (corporate pyramids) and an understudied organizational form 
(SOEs). The institutional logics perspective has mostly been applied to private firms in 
an impressive variety of  contexts, such as higher education publishing (Thornton and 
Ocasio, 1999), mutual funds (Lounsbury, 2007), and film studios (Durand and Jourdan, 
2012). Yet, few studies invoke a lens of  institutional logics to understand pyramids or to 
make sense of  SOEs, both of  which have significant presence in today’s global economy 
(Belenzon et al., 2019; Bruton et al., 2015; Peng et al., 2016). To this end, our paper 
deepens and broadens research on institutional logics.

Contribution 2: The Pyramidal Ownership and Business Group Literature

Joining the debate on the implications of  pyramidal ownership (Aguilera et al., 2020; 
Almeida and Wolfenzon, 2006; Carney et al., 2018; Fisman and Wang, 2010; Inoue 
et al., 2013; Khanna and Palepu, 2000), this paper sheds a positive light on a pyramidal 
structure of  separating ownership and control. Departing from the existing literature 
that often emphasizes pyramids’ negative implications such as exacerbating agency prob-
lems and expropriating minority shareholders (Buchuk et al., 2014; Jensen and Meckling, 
1976; Morck et al., 2005), we identify an encouraging notion –  pyramids as a mechanism 
to propel the innovativeness and competitiveness of  some SOEs in a leading emerging 
economy, China. To this end, this paper also adds to the literature on business groups in 
China by bringing the hierarchical ownership structure to the forefront in the context of  
SOE innovation.

Furthermore, echoing Khanna and Yafeh’s (2007) proposition that business groups 
vary on many dimensions, we have elaborated the unique features of  vertically con-
trolled groups— specifically, corporate pyramids. Pyramidal layers insulate affiliated 
firms from the ultimate owner at the top, and the effect increases for affiliated firms 
lower along pyramidal chains (Bunkanwanicha et al., 2016; Fan et al., 2013). This fea-
ture may be less salient in other types of  business groups. Our empirical inquiry thus 
cautions against the coarse- grained approach that bundles together different types of  
business groups.

Contribution 3: The SOE Innovation Literature

We complement and extend existing studies on SOE innovation (Anand et al., 2021; 
Genin et al., 2021; Lazzarini et al., 2021). Our investigation elaborates on Li et al.’s 
(2014, p. 981) statement that ‘organizational diversity among SOEs can emerge 
through various means’. We make and substantiate the case that ownership distance 
from the state may embody one important source of  SOE heterogeneity. Delving 
into the structural dimension of  organizational control, we shed light on a pathway 
that has potentially turned some SOEs into dynamic dynamos (Ralston et al., 2006). 
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Recognition of  the varied extent of  state grip over SOEs also tentatively resolves some 
empirical inconsistencies examining firms with government affiliations as innovators 
(Belloc, 2014; Li et al., 2018; Sun et al., 2021; Tihanyi et al., 2019; Zhou et al., 2017). 
We contend that it is not necessarily state ownership (majority versus minority) per se 
that affects the innovativeness of  SOEs. Rather, it is SOEs’ positions within corporate 
pyramids that make a difference in their innovativeness. Our findings suggest that 
SOEs positioned lower along pyramidal chains, controlling for their state ownership, 
innovate more than those higher- tier SOEs. We attribute such innovation heteroge-
neity among SOEs to an overlooked cause: hierarchical ownership chains featuring 
state- owned pyramids.

In addition, our inquiry corroborates with Wright et al. (2021) that state ownership 
is only one dimension to understand how market and state logics coexist. Our research 
adds a structural dimension –  pyramidal ownership –  on the mechanisms of  the emerg-
ing market logic in parallel with the remaining state logic. Propelled by Megginson and 
Netter’s (2001, p. 382) call for research on alternative reforms to substitute for SOE 
privatization, scholars have turned to different methods, such as government decentral-
ization, to revitalize the economy without eliminating the role of  the state in businesses 
(Huang et al., 2017b; Liu and Li, 2015; Peng et al., 2016; Raynard et al., 2020). This 
paper highlights a novel option –  hierarchical ownership structures in which pyrami-
dal layers are meaningful to gauge market- oriented practices in SOEs (Belenzon et al., 
2019). Whereas decentralization alone does not guarantee a reduced burden of  govern-
ment mandates on SOEs, pyramids likely do. Echoing Fan et al. (2013), we reveal that 
pyramids featuring indirect ownership and control credibly mitigate state intervention 
over certain (especially lower- tier) SOEs.

Limitations and Future Research Directions

This paper has limitations that also suggest future research opportunities. First, our 
empirical testing is set in a single emerging economy –  China –  within a relatively 
short time span, and the results may be idiosyncratic to this context. As both cor-
porate pyramids and SOEs have a wide presence, more work is needed to verify the 
generalizability of  our proposed mechanisms to other emerging economies, such as 
Brazil (Inoue et al., 2013), Chile (Khanna and Palepu, 2000), India (Choudhury and 
Khanna, 2014), and Russia (Chernykh, 2008). Do state- owned pyramids in other 
emerging economies facilitate lower- tier SOEs’ acceptance of  the emerging market 
logic in a similar manner as shown in China? Overall, a cross- country investigation 
also merits research (Lazzarini et al., 2021; Musacchio et al., 2015). Additionally, 
future work can compare SOEs in pyramids (especially lower- tier SOEs) with 
privately- owned firms, as well as enrich the institutional and strategic implications of  
privately- owned pyramids (Bena and Ortiz- Molina, 2013; Carney et al., 2018; Hu et 
al., 2019; Khanna and Yafeh, 2007).

Second, we rely on ownership profiles to categorize SOEs into corporate pyramids. 
Aguilera et al. (2020) point out that the configuration of  business groups in general de-
pends on how business groups are defined. For example, ownership links and board 
interlocks represent two different boundaries on the identification of  business groups. 
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In addition, consistent with a common practice in the business group studies, this paper 
assumes independence among affiliated SOEs in state- owned pyramids (Belenzon et al., 
2019; Chang et al., 2006). Future studies may examine whether our theoretical frame-
works still hold in business groups linked by board interlocks. Building on a variety of  
links among firms in business groups, scholars may examine ‘peer’ or ‘spillover’ effects 
on affiliated firms’ institutional logics and innovation strategies. In addition, researchers 
may broaden the applicability of  our frameworks by investigating whether market logic 
can be embodied in other strategic behaviors, such as acquisitions (Greve and Zhang, 
2017) and downsizing (Ahmadjian and Robinson, 2001).

Third, we show that SOEs innovate more as the number of  pyramidal layers be-
tween them and the state increases, indicating that such SOEs engage with market 
logic. How would such SOEs manage coexistence of  state and market logics in the 
long run (Perkmann et al., 2019)? Whether incorporation of  market logic in these 
SOEs precedes their transformation into hybrid or privatized firms is beyond the 
scope of  this paper. Additionally, we turn to the institutional background in emerging 
economies as the potential driver of  some SOEs’ acceptance of  market logic (Peng, 
2003; Scott, 2001), without explicating a direct representation of  the logic. Future 
studies can follow Greve and Zhang (2017) and delve into the representatives of  state 
and market logics in SOEs. Moreover, we have emphasized two overarching, society- 
level institutional logics that elicit organizational responses. Often organizations are 
governed by multiple –  conflicting or complementary –  logics (Thornton, 2004). We 
do not map the full array of  logics influencing SOEs, and thus do not capture the 
entire complexity of  relationships between institutional logics and organizational be-
haviors (Raynard et al., 2020). More work on the constellation of  other logics –  such 
as religion, profession, and/or political ideology –  and the interplay of  these logics 
will further deepen our understanding on strategic choices of  SOEs (Greenwood et 
al., 2010; Peng and Heath, 1996; Xu et al., 2022).

CONCLUSION

Leveraging an institutional logics lens, we make and substantiate the case that SOEs 
organized into pyramids experience a diminishing institutional grip of  state logic 
and thus have more institutional space for market logic along hierarchical ownership 
chains. Lower- tier SOEs may take advantage of  pyramidal structures, incorporate 
market logic, and innovate more in an emerging economy. Our fine- grained probe 
into how the state owns and controls SOEs sheds considerable light on the progression 
of  the state sector and the emergence of  SOE innovation. In conclusion, despite the 
state being the ultimate owner, some SOEs under pyramidal ownership, especially 
those at lower tiers, may be enthusiastic about embracing the emerging market logic 
with a focus on innovation.
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NOTES

[1] Data are available upon request.
[2] Empirical analyses of  SOE innovation only include SOEs that are publicly listed.
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