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ABSTRACT 

Recent accounts of Chinese development are cast within middle-income trap theory, which 

suggests that stagnation at the middle-income level is overcome through technological 

innovation. This gives a new face to old modernization theories of development, which also 

posited a universal logic of development and provided endogenous representations of that logic. 

Given its similarity to modernization theory, the middle-income trap theory is susceptible to the 

same sort of criticisms, including endogeneity bias and Western centrism. It is also susceptible to 

similar amendments, such as broadening the scope to consider exogenous factors and taking a 

more critical approach to the role of democracy in structuring opportunities for innovation-based 

growth. This analysis contributes to making such amendments, inquiring about the relative 

contributions of endogenous and exogenous factors to innovation-based growth, particularly in 

state-led formation of national innovation systems. In a qualitative comparative analysis (QCA), 

I find that the common narrative relating innovation to middle-income escape is overly 

simplistic, and that innovation, trade community, and regime type interact in forming the 

conditions for sustained economic growth. A historical comparative analysis of Russia, South 

Korea, and Estonia — three diverse escapees – finds that the conjoining of product and process 

innovation in matured innovation systems historically coincides with oligopoly and greater 

political scrutiny both foreign and domestic. Foreign political scrutiny is represented by 

democratic homophily within the trade of competitive high-tech goods, esp. in the ICT industry. 

Domestic political scrutiny is represented by government redirection from Big Tech to a broader 

range of innovation stakeholders, esp. SMEs, with a range of plausible underlying intentions and 

levels of success. China demonstrates these same qualities nationally but, puzzlingly, exhibits a 

return-of-the-state at the regional level. I argue that the inability to expand into foreign markets 

due to trade barriers has led to a greater role for the state as an innovation financier and actor. 

This also anticipates a greater role of the state for stimulating domestic consumption and 

strategic trade partnerships within China’s dual-circulation model. Overall, the primary finding is 

that nations rely on geopolitical trade to sustain innovation-based growth; moreover, that reliance 

allows geopolitical trade strategies to mediate innovation-based growth in interaction with 

domestic strategies. 
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CHAPTER 1: INTRODUCTION 

 

“[Technology] is where the rubber meets the road, where intellectual creativity engages 

with society at large in a necessary and complex way, and where society can determine 

the success of technological projects, perhaps even unintentionally. The success of 

technology, which usually means profitability in a competitive international market, 

occurs outside the research laboratory, in the social and economic environment of the 

society as a whole.” – Loren Graham, Lonely Ideas (2013: 9) 

 

 

The Chinese economy has long been pigeonholed as a copycat economy, but in the past decade, 

a wave of Chinese innovations has disrupted the status quo of global technology markets. The 

competition has been unwelcomed. Sinophobia has emerged as a political response to the 

growing economic preponderance and global market extensions of communist China. It has also 

emerged as a response to real or perceived national security threats of cyber-surveillance, 

espionage of intellectual property, and a basic conspiracy to undermine liberal democracy. Other 

political issues abound: the Central government’s oversight of Hong-Kong, it’s treatment of 

Uighurs, and its role in originating the global COVID-19 outbreak. These are issues liable to 

color judgments taken towards disparate state-led economic developments of Chinese society. 

Since 2015, there have been few economic issues on which Western nations have been so closely 

allied and choreographed than in their multilateral exclusion of China in its attempted broach 

into their most competitive and lucrative consumer markets. 
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While Chinese technological innovation has attracted attention within the past decade, the 

emergence of China as an economic competitor and ideological threat to Western hegemonic 

dominance is due to half century of development. There are two distinct phases of this 

development, both of which involve institutional change, and yet only one has been accounted 

for within the institutional literature on Chinese development. 

1.1   Market Transformation and Neo-Institutional Commentary 

The first condition for the emergence of China as global competitor was its successful transition 

from a command economy to a state-directed market economy. In 1978, two years after Mao’s 

death, Deng Xiaoping and other state members of the Third Plenary council acknowledged the 

limitations of economic growth in a closed economy. Leaving behind Mao’s autarkic policy, 

they looked for a way to replace import-substitution policies with export-oriented policies as a 

way of expanding the manufacturing market, diversifying exports, integrating with the global 

economy, and generating growth. Through the designation of strategically located and contained 

Special Economic Zones (SEZs), the state mobilized foreign investment and migrant labor to 

establish market institutions that would ease transition away from a command economy. This 

transformative ‘open door policy’ led to phenomenal growth of the Chinese economy, 

unsurpassed by any other developing country. GDP growth was around 10% over a 20 year 

period, and the size of the economy increased ‘fourfold’ (Ge 1999). China has even surpassed 

the United States in its Gross Domestic Product adjusted by Purchase Power Parity (Naughton 

2018), and its Gross National Income adjusted by PPP (World Bank 2019). 

Observing this growth miracle, sociologists of development sought to characterize the 

institutions that were responsible. Two distinct characterizations of institution-based growth 
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surfaced in a debate between ‘corporatists’ and ‘neo-institutionalists’. Corporatists described the 

continuation of state control over market composition and firm decision-making, especially in 

the form of patron-client relationships with entrepreneurs (Walder 1995b, 1995a). While the 

central government maintained an indirect role in the economy through deregulation and 

investment-incentives, local governments have shown involvement in directly “selecting 

winners” in “crony-capitalist” markets (Whyte 2009). By contrast, neo-institutionalists described 

the role of the state at all levels as indirect, governing over market institutions rather than firms 

themselves (Nee 1989, 1991; Nee and Sijin 1990). This is reflected clearly in a statement by 

Guthrie (1999: 200): “The state is defining all the rules by which the new game is being 

played… The state not only defines the new institutions that will shape market action (e.g., what 

practices will be praiseworthy), but it also defines the incentive system, which will reward actors 

for playing by the new rules, and then judges economic actors on their performance.” 

These dialogues were worthwhile even if no single characterization prevailed (Whyte 

2009). However, neither the market institutions about which these sociology-of-development 

debates have been centered nor even the national advance of China on measures such as GDP or 

average income explain the adversarial engagement of Western powers with China today. The 

current development circumstance of China in the global political economy – and its direction 

forward – is not about its market transition nor even the institutions driving that transition. 

Somewhat ironically, China’s rivalry with advanced Western countries has become more heated 

as market institutions have stabilized and the national economy has cooled. To understand why, 

we must shift focus away from China’s transformational opening up in all sectors of the 

economy, and shift focus towards its reforms within strategic emerging industries (SEIs), namely 

manufacturing related to “new-generation information technologies, digital economy, high-end 
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manufacturing, low carbon, marine economy, new materials and biopharmacy (Shenzhen Daily 

2020).” 

1.2   Market Adaptation and a New Direction for Institutional Research 

China’s challenge during its transformational 1978-1980s phase was industrialization. The 

country’s backwardness in early stages actually aided the pace of industrialization: technological 

upgrading – especially in the context of other favorable conditions in financial and labor markets 

– led to rapid and steady advancement. This outcome reflected what was already known about 

late-late industrialization (Gerschenkron 1962) otherwise known as ‘latecomers advantage’ (Hu 

2019). 

Yet, resources for national development are limited. In general, resource depletion may 

coincide with having reached more advanced stages of industrialization and a middle-income 

level (PPP-adjusted per capita GDP between $10,000 - $18,000). The development challenge at 

this stage is to stimulate production and persistent levels of GDP-growth from much higher base-

levels of development, ascending to the high-income level (PPP-adjusted per capita GDP above 

30,000). For example, Vietnam, Thailand, India, Indonesia, Malaysia, Russia, Argentina, Brazil, 

and Mexico had all idled after the ascent to middle-income. The long list of countries stagnating 

at this middle-income level is reflected in it being called a ‘middle-income trap’ (Cai 2012; Woo 

2012). Not all countries become ‘trapped’. Japan and the Four Tigers of Asia – South Korea, 

Taiwan, Singapore, and Hong Kong – all caught strong economic tailwinds and kept climbing. 

The viability of an innovation-based development strategy at this middle-income position 

is comprehensible even within basic economic theory. National development by standard GDP 
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measures captures the amount of value-added by firms in aggregate. Increasing value-added may 

be done in a quantity- or quality- driven way. 

Increasing the quantity of output at persistent levels of commodity-value may create 

value overall by injecting more commodities into the economy. This may be achieved by 

increasing number of inputs, or by reforming production process to increase the efficient use of 

existing inputs. However, the forementioned shortages in labor and finance that many middle-

income countries encounter prevents increase-of-inputs from being a reliable source of value.  

Reforming the production process to continuously increase efficiency is an option. It is an option 

taken during late industrial stages after capital technologies have been assimilated as part of 

production. Whether or not it is sufficient as an avenue for continuous growth in China is 

disputed. But it is clear that a narrow focus on process will constrain an innovation system to 

constantly produce for foreign property holders, ensuring that there are always revenues, jobs, 

and levels of national productivity beyond reach. 

This leaves the second avenue for value-creation, which is to improve upon the quality of 

output. The long-term production of higher-quality, higher-priced goods in an economy only 

occurs when there is sufficient consumer demand to purchase the higher-priced goods. Such 

demand presumes that consumers not only have (i) the desire to purchase the type of good, and 

(ii) the financial means to acquire it, but also that (iii) in a product search, consumers can assess 

the qualities of the superior product over the inferior one enough to justify the added expense. 

These demand conditions are all largely met within the Chinese economy. China’s rise to a 

middle-income level itself is an indication that citizens on average earn more than they did 

previously. Citizens are also flusher with spending money. Between 2011 and 2021 in urban 

households, the average-per-capita disposable income more than doubled (Textor 2023). What 
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are consumers doing with all of this disposable income? It appears that some of them are 

spending on luxury goods: spending on luxury items has also more than doubled between 2012 

and 2018 – from 334 to 770 billion RMB. To put into perspective, Chinese consumers are 

responsible for 32% of all global luxury consumption (Luan et al. 2019: 5). 

Chinese consumers are also increasingly sophisticated in weighing product qualities. This 

does not necessarily mean that they discern objective qualities that make one product superior to 

another, but that they deploy an increasing number of subjective criteria in judgment of product 

worth. On this precise sense of buyer sophistication, the Global Competitiveness Report ranks 

China 19th out of 140 countries (Schwab 2019). For an example of this increasing sophistication 

of consumers, the China Luxury Report reveals that 94% of older-generation consumers (born 

between 1965-1979) purchase luxury items on the basis of brand-name. Few consider alternative 

criteria. In contrast, only 68% of younger-generation consumers (born in the 1990s) purchase 

luxury items for the brand name. They also are likely to consider factors such as design, material, 

and production process, which indicates greater sensitivity to product quality. 

Moreover, according to a recent study by the McKinsey Institute, Chinese consumers are 

increasingly driven to buy their own national brands, especially for luxury items (Ho et al. 2020). 

Any consideration of national origin of a product – either as a heuristic for judging quality or as 

an expression of political-economic awareness – is quite sophisticated; in such cases, consumers 

graduate from using inherent-ostensive product characteristics to using contextual-abstract 

characteristics in judging products. The demand for Chinese products, specifically, indicates that 

there is much opportunity for Chinese firms to gain consumer recognition if they can only meet 

other standards of higher-quality items. 
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This data evidence Chinese consumers readiness for higher-quality goods from Chinese 

firms, showing that significant demand-side requirements for further national development are 

likely met. But are producers motivated and prepared to make such goods? This answer partially 

depends upon the market context. 

Consider the furniture market. Furniture company’s may increase consumer perceptions 

of their product’s quality by taking small and sure steps towards environmental sustainability. A 

company can focus on reducing pollution and material waste and seek an environmental 

certification. Alternatively, a company using scrap wood of unknown or artificial origin can opt 

for using natural wood. Both environmental certification and natural wood contribute to 

perceptions of product quality among consumers in China (Wan, Chen, and Toppinen 2015; Wan 

and Toppinen 2016). This is one example of clear steps to upgrading among furniture companies. 

Unlike the furniture market, the information technology (IT) market is much more 

complex. For example, computer companies must adapt their products to suit the latest third-

party advancements in hardware and software (e.g., graphics cards, operating system updates). If 

there are no tenable third-party advancements for their computers, or they are too costly to 

integrate, then this itself is problematic: competitors who do upgrade their products may overtake 

the market, meeting constant demand by consumers for the newest features. Moreover, in this 

context where most companies are – and must be – at the research frontier, the paths forward are 

less obvious. There is no ‘natural wood’ equivalent to upgrading here. An interpretive vision of 

what consumers will want next is required, as well as a more proactive marketing strategy for 

ensuring that demand. As a general trend in computing and smart technology, ‘progress’ has 

meant smaller devices that process more information at faster rates with less user input and with 

enhanced user experience. New research in artificial intelligence, big data, cloud computing, 
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bioengineering, new materials, and energy have proven and still-promising applications for these 

upgrades. However, the process of upgrading is still non-linear, with different firms making 

different uses of their toolkits, and with different visions of the future of technology. 

Comparing these two examples of the furniture and personal computing markets, it is 

apparent that market context has important implications for what steps that firms take to increase 

product quality. Furniture companies may take steps to increase quality without investing in 

exploratory innovation. Computer companies must constantly reassess upgrading potential due to 

scientific-, material-, and third-party component- advances as well as those in basic IT 

infrastructures (e.g., computer networking). Hence, innovation is more likely to occur in 

technology than furniture because of the complexity and the steady pace of peripheral 

developments as well as market pressures for upgrading. 

Furthermore, it is because of such steady developments that there is greater long-term 

potential for adding value to the economy in the tech industry. This observation is crucial for 

national development strategies. China is the top global producer of both furniture and personal 

computers (ITI Manufacturing 2014; Schiavenza 2013). And both markets seek quality upgrades 

at China’s higher level of national development. Yet only one of these – the technology market – 

has the potential to add continuously to the national economy due to the iterative nature of 

technology product development and market demand. This is the fundamental reason that 

companies for consumer electronics and other value-adding technologies are protected by the 

state as strategic emerging industries in China. It is also the reason why the state has emerged as 

a leading advocate for innovation. 

Yet, we can be more specific regarding the nature of this state advocacy. The Chinese 

economy is elevated not by all forms of innovation within its borders, but primarily by that of 
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Chinese firms. The state recognizes that producing innovative goods is not the same as 

innovating. China has for a long time supported foreign entities by producing innovative goods 

within its borders. For example, the majority of materials sourced for Apple’s iPhone 5 and 6, as 

well as the assembly of these products took place in China (Minasians 2017). Such production of 

innovative goods has been part of China’s rise to middle-income; it cannot now resolve China’s 

middle-income trap. Production for foreign firms is premised upon value-extraction. Moreover, 

its primary benefits in the form of employment are mitigated by China’s now depleted unskilled 

labor market. 

By contrast, innovation by domestic-owned firms may progressively add value to the 

Chinese economy. Not only would domestic firms enjoy higher base revenues due to sales of 

higher-quality goods, but it opens the door to entirely new forms of revenue based on the product 

design and modalities. Patented designs can be leased or sold to non-Chinese firms. If the 

product is software-based, it may feature patented platforms that can require usage-, listing-, 

brokerage-, or advertising- fees. Companies can also collect user data to be used in research and 

development (for developing next-generation technologies) or sales (for targeted marketing). 

Further, companies may insure or service their own equipment. Such revenue streams have 

become fundamental to Big Tech earnings. In all of these cases, the parent company accrues 

capital within the country in which it is headquartered, contributing primarily to the long-term 

expansion of the home country’s GDP. Chinese companies that can generate such revenue for 

themselves by the appeal of their own innovations will be less dependent on foreign companies 

and contribute more to national GDP. This is also true in aggregate: to the extent that numerous 

firms may do this, the overall Chinese economy will be proportionately less dependent upon 

foreign economies and more dependent upon its own high-earning firms. 



 
 

20 

1.3   General Research Questions 

This introduction has motivated an understanding of China’s technological innovation as driving 

its development past the middle income. Identifying these relations through macroeconomic 

theory is one matter; the actual transition from a replication-based economy to an innovation-

based economy is quite another. It is a messy, nonlinear process full of snags and pitfalls. It 

requires coordination and cooperation among a diverse range of actors within the innovation 

system – state officials, factory trainees, researchers, and risk-tolerant entrepreneurs. Moreover, 

the fate of innovation-based growth is not merely the outcome of domestic decision-makers but 

may be entangled with foreign actors in processes of market expansion (or contraction), labor 

migration, supply-chain logistics, and pricing. 

 Given these complications, one central issue is how opportunity structures for innovation-

based growth are, indeed, structured. In the next chapter, I will review two broad answers to this 

question – one which focuses on features of the domestic economy, and another which focuses 

on geopolitical position within the world economy. This literature generates the primary research 

questions of this account, which are reproduced below: 

1. In which ways is innovation-based growth a domestic matter and in which ways is 

it reliant upon geopolitical position?  

2. In the design and formation of national innovation systems, how is state policy 

and strategy responsive to geopolitical context?  

3. If democratic governance is a common feature of successful national innovation 

systems, then why would this be the case? 

1.4   Project Outline 
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The project is organized in the following way. 

 Chapter 2 reviews the academic literature on the middle-income trap and the purported 

relationship between technological innovation and middle-income escape. Whereas 

contemporary economic literature emphasizes domestic innovation, the sociological traditions of 

dependency and world-systems focus on power imbalances in the world economy as structuring 

development outcomes. Comparing these literatures generates two preliminary research 

questions: (1) is there a role for innovation in escape from the middle income, (2) is there a role 

for geopolitics in innovation-based development? These questions test the basic assumptions 

underlying the primary research questions provided above. 

 Chapter 3 answers these questions by analyzing the development of 41 middle-income 

countries between 1995 – 2019. A qualitative comparative analysis (QCA) is performed to 

determine how innovation, political regime type, and trade community are patterned with escape 

from the middle-income. I find that all these factors are patterned with escape, but not in a 

straightforward 1-1 way. There are complex contextual and interaction effects that require 

further interpretation. I identify Russia, South Korea, and Estonia as presenting three distinct 

logical patterns of conditions within the QCA, and nevertheless each demonstrating escape. I 

therefore select these countries for historical comparison, to gain a deeper understanding of how 

these conditions influence development. 

 Chapter 4 provides the historical comparison among Russia, South Korea, and Estonia. I 

address three empirical research questions for each country: (1) What role did innovation have in 

[country’s] development past the middle income, (2) how did geopolitical position of [country] 

structure the national innovation system, and (3) how did geopolitical position of [country] 

influence the market reach for its innovations? In addressing these questions, I am particularly 
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interested in industries leading economic growth, sources and direction of R&D investment, 

regulatory frameworks for R&D, and export-orientations. Key similarities that I find among the 

countries include (i) developing product and process innovation that drives national economic 

growth, (ii) developing highly stratified technology markets (Big Tech or oligopoly), and (iii) 

state-led liberalization of the technology sector. A key difference is in the degree to which 

innovation activity is concentrated within technology subsectors (as opposed to diffused across 

subsectors), which is related to both market and political contexts. The output of the historical 

comparative analysis is an interpretive model that proposes a relation among these factors. 

 Chapter 5 applies this interpretive model to the case of China. China is highly innovative, 

has developed its own Big Tech industry, and leverages localized market liberalization within its 

Special Economic Zones (esp. Shenzhen). However, unlike other case studies, China has 

encountered steep challenges in deepening integration into foreign product markets during its 

late- middle-income phase. Foreign dependence upon Chinese technology innovation is not 

strong, and demand for its products has been stifled through political maneuver. The future of 

Chinese growth rests upon the re-strategizing of trade relations and pursuit of a dual-circulation 

strategy of politically strategic international relations and state-led stimulation of demand in its 

enormous domestic market.  
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CHAPTER 2: LITERATURE REVIEW 

This chapter surveys literature relevant to identifying the conditions of innovation-based 

development. A primary aim is to gain perspective on the issue of innovation-based development 

by viewing it through theoretical lenses that have been used for explaining technological 

development during industrialization. These theoretical lenses are modernization, dependency 

theory, and world-systems theories. I argue that there has been a resurgence of modernization-

type theories attempting to use innovation to explain development today. Modernization theory 

therefore comes to the foreground of this literature review, with more recent theories emerging 

occasionally to voice an instinctive line of critique. Dependency and world-systems theories are 

elaborated more fully in the subsequent chapter. 

 This chapter is organized as follows. First, I review an economic account of middle-

income escape that stresses product innovation as a key determinant. I then critique this account 

by relating it to a longstanding albeit now obsolete sociological theory of development, 

modernization theory. I discuss the shortcomings of such a theory and why the sociological 

discipline progressed to dependency and world-systems theory. It is from this context that I 

propose my main research questions, which seek out a middle ground and inquire of the relative 

contributions of endogenous and exogenous factors on national innovation systems. 

2.1   The Theory of the Middle-Income Trap 

One contemporary narrative of development has gained traction in economics, and especially in 

relation to Chinese development: the theory of the middle-income trap. The theory was first 

introduced in a 2007 book, An East Asian Renaissance by economists Indermit Gil and Homi 
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Kharas (Gil and Kharas 2007).1 The theory was first designed to explain the development of 

ASEAN countries (Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar, the Philippines, 

Singapore, Thailand, and Vietnam), and the theorists were problem solving the stagnation of 

most ASEAN economies. One major problem identified was that ASEAN countries were being 

squeezed out of global markets by China’s increasingly competitive technology manufacturing. 

Traditional economic theories recommending labor-intensive exports no longer applied in these 

new middle-income conditions. Instead, Gil and Kharas recommended transitioning to a 

knowledge-intensive economy, specializing in technology sectors, and using China as a regional 

economy of scale with which to benefit through trade. 

The book was followed by series of influential economic studies of ASEAN countries, 

particularly of Vietnam (Ohno 2009) and Malaysia (Woo 2009; Yusuf and Nabeshima 2009).  

The 2009 articles expanded upon the notion of ‘middle-income trap,’ suggesting that 

economic stagnation results from a particular level of national development for all nations, the 

middle-income level, and therefore can be predicted of a given country irrespective of its 

position in the global economy. Moreover, these papers emphasized that as countries attempt to 

overcome this trap, successful countries converge upon one strategy: technological innovation. 

While the original account by Gil and Kharas included a host of factors influencing development 

alongside technology (trade with economies of scale, finance infrastructure, urban conditions), 

subsequent uses of their concept narrowed in on innovation exclusively. Indeed, the problem (the 

middle-income trap) and the solution (technological innovation) have been presented together in 

complementary fashion from this early literature on the middle-income trap.  

 
 

1 Gil was associated with the World Bank and Kharas was associated with Brookings Institute. 
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In assessing Vietnam, Ohno (Ohno 2009) recognizes that deregulation of the national 

economy and the attraction of FDI can lead to rapid economic productivity, but it is limited-term 

growth. Eventually, a country will hit a “glass ceiling” beyond which it cannot advance. Ohno 

proposes a four-stage method for escape: (1) to build technology industry, even if it is foreign-

owned, (2) to improve organizational efficiency between suppliers and assemblers and expand 

production, (3) increase human capital and begin to replace foreigners in top positions, (4) 

innovate new products competitive on global markets (See Figure 1). 

 

 

Figure 1. The Four Stages of Growth According to a Middle-Income Trap Theory. Source: 
(Ohno 2009) 

 

 For the middle-income trap theorists, this means pushing the frontier of technological 

development through the creation of novel technologies. Middle-income trap escapees 

conspicuously all have this one characteristic in common: they shifted from producing for 

intellectual-property holders overseas to producing for themselves new intellectual property. 
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 Despite a different empirical context, articles on Malaysia followed an equivalent 

trajectory. Yusuf and Nabeshima (2009) argue that the Malaysia’s economic growth led by FDI 

in the electronics sector is limited, and may trap Malaysia, unless there can be innovation within 

the electronics sector. They write,  

“The future of the electronics and electrical engineering industry and of other industries 

rests upon a successful transition to profitable and higher value adding activities. Instead 

of the traditional ‘high volume, low mix’ production of electronic products, Penang’s 

industry must graduate to a ‘low volume, high mix’ of technology intensive products.”  

Another study of Malaysia by Woo (2009) is more subtle in its appraisal of innovation 

for development past middle-income, but still stresses the role of technological innovation for 

increasing total factor productivity and suggests that the optimal course for future development is 

to “switch to knowledge-led growth.” This coheres precisely with Ohno’s four-stage model and 

Malaysia’s position within that model.  

 The pace of scholarship on the middle-income trap accelerated rapidly between 2011 and 

2015. Altogether, from the concept’s introduction in 2007 to May 2015, the term was included in 

more than 3,000 articles and was featured in the title of more than 300 articles (Gill and Kharas 

2015). During this time, the concept gained new applications outside of ASEAN countries. 

Among these other countries perhaps the most popular application was to China. In doing so the 

literature transitioned from using China as an environmental actor contributing to the trapping of 

ASEAN countries, to recognizing China’s middle-income status in its own right and its need to 

innovate new technologies. 
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2.1.1.  A trapped China 

 Commentary on Chinese growth has often been described as within this common logic of 

innovation-based development. China conforms to the universal axiom that resources for 

national development are limited, and stagnation is inevitable. China’s impressive over-10% 

growth rate peaked in 2007. By 2012, in what had become the “workshop of the world,” the 

unskilled labor market consisting of predominately rural-to-urban migrants was depleted. The 

skilled labor market had not yet been developed. Surefire opportunities to improve upon industry 

through investment in basic manufacturing infrastructures were also reduced, and investment 

dwindled. After nearly a decade of double-digit GDP growth, the growth level has slowed below 

8% – a level not seen since the 1990s. 

 Modern economists recognize that China is not immune to general cycles in expansion 

and contraction of its economy; nor is China immune to exogenous influence from the global 

economy. To the contrary, the global economy has had an increasing impact on the country’s 

performance since trade- and financial- integration. This is evidenced by its susceptibility to 

movement in international markets from the global financial crisis of 2007-2009, the U.S.-China 

trade war, and economic contractions due to the COVID-19 pandemic. Even considering these 

general trends, however, exhaustion of manufacturing capability and limitations in further 

resource investment in manufacturing has prevented the country from returning to the levels of 

growth exhibited prior to 2008 (Naughton 2018). It currently stands on the cusp of high-income, 

at 17,600 GDP per capita. 

 Among the higher profile works that have addressed China, Cai (2012) represents China 

as in a “comparative advantage vacuum” between labor-intensive and knowledge-intensive 

technological production and needing to shift to the latter for continued growth; Zhuang et al. 
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(Zhuang, Vandenberg, and Huang 2012) include innovation as the primary driver of Chinese 

escape from the middle-income trap, but they also include service expansion and reduction of 

inequality; Liu et al. (2017) stress the need for a supply-side policy strategy for stimulating 

innovation in high-tech industries. 

 

2.1.2.  Weighing the empirical evidence for a generalized trap 

The scope of middle-income trap theory has expanded from ASEAN countries to all countries. Is 

the middle-income trap generalizable?  

Between the period of 1990-2021, 62 countries or approximately one quarter of countries 

globally have had a run within the middle income. Exactly half of these countries (31) have 

escaped while the other half have remained within the middle-income level. If we observe these 

facts alone, then as claimed by some (Cai 2012), there is indeed weak support for a middle-

income trap: only a poorly designed 'trap' catches a mere half of its targets. However, if we also 

consider the ascent past the middle income to the high-income level ($30,000+ GDP per capita), 

then we do observe a much greater burden for development. Of the 31 escapees, only 7 have 

ascended to this high-income level. All 7 have had a takeoff trajectory without slowed growth 

(except COVID-19 years) and without any threat of falling back to middle-income levels. 

There are three observations to make from this data on middle-income development. 

First, if there is a middle-income trap, it is vaguely defined. The threshold for escape 

should not be the $18,000+ mark, but the actual high-income threshold of $30,000+. Such a 

definition would be theoretically useful because (1) there is a high retention rate within this 

income level and (2) no country slips back to middle-income once on has ascended to this high-
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income level. However, I will continue conforming to the standard usage of 'escape' for 

development past the $18,000+ GDP per capita level. 

 

Figure 2.   Global Middle-Income Trap (World Bank 2023) 

Second, consistent with the theoretical value of a 'trap' concept, the data indicate a qualitative 

difference between the challenges of low middle-income and upper middle-income 

development. Whatever development challenges await a country at the 25,000+ level, they are 

different from the challenges that they have been able to overcome at the $10,000-18,000 level. 

The data does not reveal whether or not the challenge is one of labor market scarcity, global 
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integration, innovation, or something else. But it appears that the status quo of development is 

disrupted generally. 

Third, there are undeniable regional variations in prospects for escaping the middle 

income and especially for ascending to high income. European and Latin American countries 

have equivalent representation within this middle-income level with 23 and 22 countries, 

respectively. Yet 80% of European middle-income countries make it to upper-middle income 

compared to only 55% of Latin American countries. Less represented, there are only 4 East 

Asian countries in middle-income. Among these, only Korea has escaped the middle-income 

level (25%). No Middle Eastern or African countries have escaped middle income in the past 30 

years. These differences are clearer within data on high-income ascent. Of the 7 countries to 

ascend to the high-income level, 6 of them are European. The only non-European country to 

make the climb is Korea. 

These findings indicate that in addition to innovation, qualitative geopolitical differences 

may underpin economic development. These regional variations are unexplained by middle-

income trap theory. This makes sense given the history of the theory – its expansion in 

geographic scope and its contracting focus onto innovation as a sole factor of development. 

Nevertheless, it exposes middle-income trap theory to several critiques. In order to prime a 

sociological audience for a critical perspective on this theory, I will relate it to a sociological 

theory of development that has received significant criticism: modernization theory. 
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2.2   Middle-Income Trap Theory as a Modernization Theory 

In this section, I will recount four modernization theories development – those by Weber, 

Parsons, Luhmann, and Rostow. As sociological theories of development, they are concerned 

with the contribution of society in bringing about economic development. One way of 

articulating this contribution is with reference to forms of rationality: reason-giving practices are 

both inherently social (subject to social change) and impact the personal calculus of economic 

transaction as well as economic institutions as a whole.  

In caveat, the issue of rationality is not a part of the middle-income trap and does not 

assume a major role in the empirical investigations to follow. Nevertheless, classical 

modernization theorists betray a commitment to the common logic thesis from within this 

weighty theoretical jargon. 

After reviewing each of the four theories, I will identify their similarities with middle-

income trap theories. 

2.2.1.  Weber’s modernization theory of development 

For Weber, the economic development consists of a transition from premodernity to 

modernity. This transition is led by substantive-rational institutions, patterned ways in which 

individuals justify their actions with reference to values or norms. Specifically, Weber is 

concerned with the shift from feudalism to capitalism. For capitalist institutions to thrive, there 

must be a shift in societal valuation of and orientation towards profit. For the United States, this 

institution was the Puritan-Calvinist ethic combined with a form of calculable law that was 

established through a bureaucratic state (Collins 1980). It was led by other institutions for other 

countries such as the entrance of a capital-friendly aristocracy in England (ibid: 939).  
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In modern society, the substantive-rational institutions that were initially needed for 

establishing the profit-motive are no longer needed. What are needed are institutions that 

increase efficiency for greater wealth accumulation. In Weber’s famous remarks at the end of his 

work on the Protestant Ethic, he describes how substantive-rational institutions will give way to 

a formal-rational institutions, constituted mainly by means-ends actions, whose stronghold is the 

bureaucratic organization. Moreover, that there is no foreseeable reversal of this modernizing 

trend. 

For Weber, the singular logic of modernization is the transition from substantive-rational 

institutions to formal-rational institutions. 

2.2.2.  Parsons’s modernization theory of development 

Parsons’s modernization theory fleshes out the skeletal structure of development offered 

by Weber (Parsons 1977). The rationalization of legal, political, and economic activity through 

overarching institutions remains the core tenet of modernization. As in the work of Weber, this 

rationalization process does not blanket society; rather, there is allowance of empirical variability 

in different meaningful spheres of society, which are taken as the unit-of-analysis for 

development. For example, the Calvinist ethic contributed to the institutionalization of capital-

accumulation practices essential for capitalism, such that religious and economic institutions 

once separated came to bear elective affinities with each other, as described in the Protestant 

Ethic (Weber, Baehr, and Wells 2002); but other spheres of life such as the educational sphere 

would have its own history within the country, and would adapt in its own ways to modern 

bureaucratic rationalism.  
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Parsons does more than distinguish these action-environments pairwise from each other. 

He represents them within a general societal system, of which they become subsystems, and he 

redescribes national development as a process driven by internal differentiation of that system. In 

doing so, he adds a systems-theoretic layer to the traditional Weberian explanation of 

development: the functional differentiation of legal, political, and market spheres yields 

increasing levels of stability, or in Parson’s terms, “general adaptive capacity”.  

To account for such a grand phenomenon as system stability over time, Parsons cannot 

focus in on a specific historical moment of transition. While Weber traced national histories 

before the common era (BCE), Parsons broadens the analysis of social change to even prehistoric 

times. Like other modernization theorists, he will identify a sequence of historical stages leading 

to the modern society. 

Primitive societies transition into intermediate societies when the sub-system whose 

function is to facilitate interaction (the ‘societal system’) is differentiated from the system whose 

function is to facilitate the exchange of symbolic meaning (the ‘cultural system’). This 

contributes to social stability because the latter may then be used to legitimate the former, 

including its stratified structures. 

Parson’s description of the transition from intermediate society to modern society is more 

convoluted. Like Weber’s, it has many institutional pre-conditions that bear relations to each 

other not fully explicated. 

Foremost among these pre-conditions is the generalized legal order, the application of a 

set of law to all of society. This institutes fundamental moral convictions of a society, 

differentiating that moral institution from both individual self-interest and the short-term 

collective interests of political and economic actors. It also contributes to the transition to formal 
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rationality: the laws not only serve as rules to be followed by citizens, but they are also rules to 

be created, maintained, and enforced through political and law-enforcement bureaucracies, 

bodies which are themselves rule-governed to ensure the fair and equal application of law. 

A second pre-condition for modernity is the state’s use of markets to mobilize resources 

rather than political coercion or particularistic loyalties. This is for two main reasons: first, 

coercion antagonizes certain groups that may later be needed, and second, loyalties tie the state 

to decisions and partnerships which may later not be optimal. By contrast, resource mobilization 

by the markets permits the state to switch sources and strategies of resource-mobilization as 

needed, adopting the most rational means towards their ends while using the markets to justify 

these changes in course.  

Parsons’s modernization theory is perhaps the most notorious sociological theory by that 

title. Although it is an unwieldy theory under the weight of Parsons’s hefty systems-theoretic 

apparatus, one main takeaway is Parsons’s argument that the logic of modernization is not only 

one of increasing formal rational institutions but of promoting general adaptive capacity of 

systems through the formation of institutions.  In this way, he adds nuance to Weber.  

2.2.3.  Luhmann’s revision of Parsons: development as reduction of system complexity 

Neither Weber nor Parsons conceptualize ‘development’ in a satisfactory way. Weber conflates a 

scientific description of social change with the normative assessment of social progress, failing 

to explicate an independent criterion for development whatsoever. Parsons does posit an 

independent criterion for development – general adaptive capacity – but fails to specify why 

progress should be understood in these terms. With this omission, Parsonian systems theory 

appears to tacitly accept the telos of most evolutionary accounts: survival.  
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Luhmann criticizes Parsons on this point, calling survival “that old criterion of self-

sufficiency,” and arguing that sheer survival does not entail societal development.  Stagnation in 

levels of productivity, material wealth, and subjective measures of well-being are all consistent 

with survival but not progress. 

Yet specifying what does account for progress is fraught with difficulty in the context of 

modernization. It would be invalid to offer a value-criteria for the simple reason that overarching 

substantive-rational institutions have by this point given ground to formal-rational institutions in 

the process that both Parsons and Weber describe. In highly differentiated societies, sub-systems 

have absorbed candidate criteria for progress: ‘truth’ is relegated to science, ‘justice’ to politics, 

and ‘love’ to family. Therefore, these concepts cannot be co-opted for conceptualizing societal 

development as a whole. 

This critique serves as Luhmann’s starting point. He begins from the neutral premise – 

shared explicitly by Parsons and implicitly by Weber – that systems are differentiated by 

meaning. They are not distinguished by physical territory or base behaviors but by the instituted 

meanings through which individuals act and interpret action. The systems are, indeed, action 

systems. 

Because of this basis in meaning, system differentiation is not valuable for survival alone but 

because it enables a wider range of actions, and assessments of those actions, than would 

otherwise be available. One way to track societal development without projecting subcultural 

values onto a national culture is to track the range and complexity of socially instituted meanings 

with reference to which one acts and understands action.  The central tenet here is that the 

increasing meaning-complexity of society allows for greater articulation of the individual in 
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expression of both their dispositional states (values, motives) as well as their representational 

states (beliefs about the world).  

Within the functionalist view of meaning systems that Luhmann adopts, system 

differentiation is not as easy a criterion for development as it sounds. Of course, novel 

expressions of personal meaning are issued at an incomprehensible rate by any given society – 

from creative utterances to artworks. However, for new meanings to be institutionalized, they 

must solve fundamental coordination problems in society – for instance, the need to exchange 

new product types (e.g., cryptocurrency, NFTs) or the need for political representation.   

Luhmann therefore observes developmental progress as consisting of two-steps: (1) 

increasing complexity and problems of coordination within extant meaning systems (e.g. 

pressure to represent ‘decentralized, digitalized, anonymized token-based transactions’); (2) 

reduction of complexity and solutions to coordination through newly institutionalized meanings 

and the internal differentiation of extant systems (e.g. the formation of ‘cryptocurrency’ as a 

social institution and practice separate from the traditional economy).  

2.2.4.  Rostow’s modernization theory of development: economic take-off 

In Stages of Economic Growth (1962), economist W. W. Rostow provides a modernization 

theory that diverges from the Weberian foundation upon which Parsons and Luhmann settled.  

One key difference is that whereas Weber believed the impact of substantive-rational 

institutions would recede, Rostow allows for such institutions to serve as the ongoing basis for 

economic growth even in the modern era:  

It is central to the perspective of this book that the economic decisions which determine 

the rate of growth and productivity of the working force and capital should not be 

regarded as governed by the strictly economic motives of human beings. Economic action 
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is judged the outcome of a complex process of balancing material advance against other 

human objectives (11). 

More often than not the economic motives for seeking economic progress converge with 

some non-economic motive, such as the desire for increased social power and prestige, 

national pride, political ambition, and so on (278).  

These social values, or ‘other human objectives,’ do not rationalize the profit-motive 

directly as did Weber’s Protestant ethic, but rather rationalize other practices implicated in 

capital development of continued importance as inputs and motives of production well past 

capitalist economic transformation. They are important for productive efficiency, innovation, 

human capital development, population size, and labor-force participation. He calls these social 

values ‘propensities’, and he enumerates six propensities that determine national economic 

growth: 

1. Propensity to invest in basic science 

2. Propensity to invest in applied science 

3. Propensity to accept innovations 

4. Propensities to seek material advancement 

5. Propensity to consume 

6. Propensity to have children. 

 These six propensities are all closely interrelated: the propensities to invest in innovation 

(through basic and applied science) and to accept innovation are both aspects of the more general 

propensity to seek material advancement; in turn, the propensity to seek material advancement 

and that to consume together determine tends in spending, inflation, and actual investment 

behavior. 
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 Changes in these propensities will change the course and speed of national development. 

They are capable of leading a national economy into growth, stagnation, or decline. But they do 

not impact development as individualized motives, but only by way of their institutional form: 

“The propensities imply nothing and tell us nothing about the motivations of individuals or of 

groups. It is only the effective performance of a society, operating through existing institutions 

and its system of political power, that concerns us here (25).” Rostow is emphatic that a full 

explanation of economic growth must delve into the non-economic realm of cultural and political 

ideologies. Hence, insofar as development is concerned, these propensities appear to have all the 

characteristics of Weber’s substantive-rational institutions. 

 However, inasmuch as Rostow would provide an institutional explanation of 

development, he would not divide the world into various spheres or subsystems with their own 

logics of development. In this sense, Rostow provides a more monolithic theory of development 

than the Weberian theories that allowed for empirical variation across sectors of society. Rostow 

envisions a much less differentiated society full of interaction among various social spheres – so 

much so that these spheres verge on the undifferentiable. He writes, “Since the general view 

taken here is that societies are thoroughly interacting in their operation, no priority in time or in 

causation attaches to economic over social forces, or to social over political forces (Rostow 

1962: 12).” This coheres with some contemporary stances taken towards the indistinguishability 

of economic and political institutions (Block and Evans 2005). 

 So far, I have provided the general shape of Rostow’s argument, describing that it uses 

this logic of propensities and substantive-rational institutions to explain growth. But how does 

Rostow explain growth? 
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 The transition from [1] traditional society to establishing [2] the pre-conditions for take-

off takes centuries and is marked by the diffusion of scientific reason and technology as a mode 

of organizing production. As in classical modernization thought, technology is understood as a 

“modern scientific attitude” or an attitude-of-resourcefulness.2 When scientific reason is applied 

to the agrarian context of traditional society, productivity dramatically increases, new profit 

margins are able to finance a wider range of imports, and capital output accumulates, creating 

economic growth. 

 However, initiating this productive surge is not only an issue of constructing its scientific 

foundation. First, farmers must bear some propensity to accept new innovations. Second, there 

must emerge in society a class of industrialist (e.g., burghers) who bear some propensity for 

material advancement, who are therefore motivated to employ new industrial techniques. Third, 

and most importantly for both Rostow, the state must be deliberately engaged in development 

through capital accumulation, negotiating trade agreements favorable for business, and 

collaborating on industrial infrastructures so that new techniques may diffuse. For nations 

struggling through decolonization, exhibiting what Rostow calls ‘reactive nationalism,’ the state 

is late to take up these modernization tasks. The state instead focuses its energies on 

consolidating power and the overall development process is protracted. 

 The third stage, [3] takeoff is marked by two or three decades of rapid growth in a limited 

number of sectors. It is an analytical construct based on an arbitrary cutoff start and end points, 

designed with the modest aim to “illuminate more of the economic process than it conceals 

 
 

2 Modernization does not commence at the first instances of technological innovation: traditional societies also 
showcase great inventions. Rather, we know by the rate of innovation. These early stages of modernity are defined 
not by revolutionary inventions — as the Iron Age is defined by the invention and diffusion of iron — rather, 
modernity is operationalized in process-terms through scientmetric or epistemetric indicators. 
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(276)”. What it illuminates is the point at which economic growth becomes normal and 

automatic. This automatic growth is sustained through a familiar feedback loop in the investment 

and reinvestment of productive capital: an initial capital outlay leads to output; the output is 

reinvested into technological updating for greater efficiency; the increased productivity garners 

higher levels of investment, which leads to still greater output; etc. This feedback loop should be 

capable of sustaining long-term growth by creating the conditions whereby continued re-

investment is a clear superior strategy to disinvesting or abandoning the use of new technologies. 

 Particular sectors will lead take-off, but which sector leads take-off varies by country. For 

U.S., it was the cotton textiles and the railroad industry, whereas for Sweden it was modern 

timber cutting. Rostow also recognizes policies as impacting take-off, such as import-

substitution and militarization.  

 The transition from [3] takeoff to [4] the drive to maturity is marked by extending the use 

of technology across a more diverse range of economic sectors, for the modern economy will be 

more diversified than the traditional agrarian one.3 This provides an opportunity for the 

advancement of some sectors to become new leaders of development, overtaking those sectors 

that had previously led industrialization take-off.  

 Once economic growth is normalized and technology is ubiquitous, there also tends to 

emerge greater political and intellectual critique of the social costs of that growth. Narrow 

growth motives may be supplanted by political alternatives oriented towards non-economic 

aspects of general welfare, such as labor conditions or social security.   

 
 

3 Rostow does allow for exceptions where mature national economies contain industrial sectors or geographical 
clusters that have been technologically backwards, such as the U.S. South, Canadian Quebec, or Russian agriculture. 



 
 

41 

 This self-critique will divert the role of the state in its developmental path in one of three 

ways: the government will now (1) take action to redistribute capital, making direct provisions to 

the people through social programs, (2) subsidize private mass-consumption, esp. housing and 

consumer goods and services, or (3) seek power on the world stage, extending national 

hegemonic dominance. 

 For Rostow, although countries in their maturity may begin on different developmental 

paths, there has been noticeable convergence on what will become the fifth stage of 

development: [5] the age of high mass consumption. For example, in the 1910s Britain started on 

a redistributive path, and Germany on the imperialist path, yet both would eventually shift to 

mass-consumption. 

 

2.2.5   Modernization Theory and the Common Logic Thesis  

I identify two main similarities between modernization theory and the middle-income trap 

theory.  

First, both theoretical perspectives subscribe to the notion that there is a common logic of 

development among a majority of countries globally, irrespective of their position in the world 

economy. For modernization theory this logic is given by the social processes of rationalization 

(Weber), differentiation (Parsons), and accumulation of the specified propensities (Rostow) (See 

Figure 3). For middle-income trap theory, the logic is given by the advancement of technological 

innovation. 

 Second, assessing the development status of a country according to one of these logics 

entails only that one attend to the endowment of social and economic resources of that country; 

there is little call to look outside of it. While modernization theorists frequently compared 
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attributes and development of countries, they rarely delved into how the countries influence each 

other’s development.  Meanwhile, even where the middle-income trap theory has admitted 

factors besides innovation into an explanatory model of China’s middle-income escape, it tends 

to be an addition of further endogenous factors: government regulation for domestic business, 

class inequality and environmental protection are three recurring factors. Both of these theories 

are highly endogenous. 

 

 Developmental stages Logic of development 

Weber (2002) [1905] 1. Pre-Modern 
2. Modern 

Rise of formal-rational 
institutions over time 

Parsons (1977) [1966] 1. Primitive 
2. Intermediate 
3. Modern 

Differentiation of societal 
sub-systems resulting in 
greater adaptive capacity (or 
meaning complexity) 

Rostow (1962) 1. Traditional society 
2. Preconditions for takeoff 
3. Take-off 
4. Drive to maturity 
5. Age of high mass-

consumption 

Changes to six basic 
‘propensities,’ as 
institutionalized in society.  

Figure 3.   Developmental Stages and Logics of Key Modernization Theories 
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2.3   Critiques of Classic Modernization Theory 

Modernization theory is widely criticized and widely believed to be an unsustainable position. In 

this section, I review two common criticisms. Given their close similarities, both of these 

critiques are also applicable to middle-income trap theory. 

2.3.1.  Modernization theory is too endogenous 

All of the theories reviewed focus narrowly on endogenous sources of economic growth, with 

little consideration given to the of how the global political economy structures opportunities for 

national advancement. The role of the state is quite different once we consider these factors. For 

modernization theorists, the state is involved primarily within its own borders: accumulating and 

investing capital, shaping an entrepreneurial class, and establishing scientific institutions oriented 

towards industry.  

 Researchers find that the developmental state also has a strategic role in regulating capital 

flows across its borders: growth is stimulated by increasing flows of scientific information, 

exporting goods to countries with which it holds some comparative advantage, and importing 

goods from countries with which it does not. Growth is also stimulated by decreasing leakage of 

intellectual property or industrial secrets, and reducing foreign interference in domestic markets, 

especially through protections for firms in its strategic emerging industries. Negotiating these 

issues is all the more challenging for states as success is often a function of compatibility in 

political ideology or otherwise successful histories of interaction, which shape foreign relations 

into problems ranging from simple coordination with certain information to perfect competition 

in ignorance.  This collection of challenges confronting the state is not separate from its task to 

accumulate capital within its borders but is intimately related. 



 
 

44 

 Such criticism of the endogeneity of modernization theory has led scholarship to progress 

towards dependency- and world-systems theories of development, which are designed to account 

for these exogenous factors in explaining national growth. 

With regards to identifying the mechanisms of development, dependency theories are as 

diverse as the empirical contexts to which there are applied. They have no overarching 

theoretical unity in specifying mechanisms and gradually progressed from generalized model to 

historically specific accounts of the dynamic interplay among various socio-political actors, 

especially since the work of Cardoso (Cardoso 1973, 1982; So 1990: 135). Nevertheless, they do 

share a common commitment to the notion that – despite all the developments that may occur 

within a nation’s borders, ranging from domestic policy to entrepreneurial-class formation – 

development outcomes only actualize within the structural context of geopolitical networks; 

especially, transnational relations instituted by global production and trade, military conquest, 

and political collaboration. A dependency forms when developed core countries extract surplus 

from developing peripheral countries; for instance, extracting natural resources and agricultural 

goods while indebting countries to technology transfers. In this way, high-income countries 

constrain the development of middle-income countries, actively forming then maintaining their 

underdevelopment (Frank 1966). Such constraints persist even amid positive outcomes of 

dependency-based development, which may occur due to cooperative rather than strictly 

competitive foreign and domestic capital interests. The growth-limiting constraints will 

inevitably be revealed in lack of technological autonomy (So 1990: 141).   

World-systems theories differ from such dependency theories in the following ways: (i) 

theoretical grounding in the historical development of the world economy as a whole; (ii) 

acknowledgement of cyclical fluctuations in the world-economy — fluctuations in core 
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countries’ grip over other countries — and therefore growth opportunities outside the core; (iii) 

the introduction of a semiperiphery buffer between core and periphery, which enjoys greater 

autonomy than the periphery; (iv) a shift from accounting for the exceptionality of positive 

dependent development to accounting for the world-systemic conditions under which it occurs.  

Despite all of these differences, theories of the contemporary world-system converge 

with dependency theories upon the idea that transition into the core is primarily competitive 

rather than cooperative in nature as core countries protect their own interests at the expense of 

non-core countries, strategically forming external constraints to their development. In other 

words, fundamentally, both dependency and world systems theories agree upon the notion that 

trade networks (and in particular trade imbalances) establish the logic of development within 

which other domestic growth mechanisms such as innovation matter. This directly contrasts with 

both modernization and middle-income trap theories, which identify the logic of development 

solely within domestic features. 

2.3.2.  The Western centrism of modernization theory results in erroneous views towards non-

Western countries 

The historical phenomena of modern capitalism and industrialization first emerged in Western 

Europe and the United States. Western countries were the first to reach ‘economic maturity’. 

Indeed, of the eight countries to have that status in Rostow’s 1962 version of his book, six of 

them were Western.  Although there was significant variation among some of these early 

developers there was also significant commonality due to overlaps in political and cultural 

histories. This presents a challenge for a theory of economic growth to disentangle the common 

elements that were necessary for growth from those that were incidental to shared culture. This 
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becomes a minefield when explanations of modern capitalism begin with cultural institutions of 

substantive rationality: at every turn there is an opportunity to misconstrue some cultural element 

or another as an essential aspect of growth. Nevertheless, this is a minefield that modernization 

theorists devise for themselves and to which they inevitably fall victim.  

 Among the incidental cultural elements taken up as part of the law-like progression to 

modernity, the requirement for democratic institutions receives the most pushback by 

contemporary scholars. This has its clearest expression in Parsons, who argues that modernity 

culminated in its most advanced stages in democratic institutions. His reasoning is that 

democracy allows for consensual, collective power rather than coercive, distributive power, 

which further enhances general adaptive capacity. The requirement for democracy appears more 

subtly in Rostow, who understands it as mediating the sort of self-critique required for shifting 

from exclusively growth-oriented to a general welfare orientation in an age of consumption. 

Contemporary critics of modernization frame this as a theory of convergence upon Western 

political institutions, a convergence that is more of a projection of the ideologies of the American 

theorists than a reflection of empirical reality. After all, there are plenty of industrialized, modern 

countries today that fail to exhibit high degrees of democracy, including the superpowers of 

Russia and China. 

 Regarding middle-income trap, there tends to be an implicit bias that developing 

countries should innovate novel technological goods for high-income develop because that is 

what Western countries have done. Although they do not directly address the middle-income 

trap, the notion that China needs to pursue a Western strategy of product innovation is 

challenged by Breznitz and Murphree (2011).  
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The authors argue that due to extensive globalization in technological production, the 

unique composition of national industry as a sheer fragment of the global economy ensures that 

one country’s path – and, a fortiori, performance on that path -- is incommensurable with any 

others’. The authors’ aim, then, is not to assess China’s innovation path with reference to any 

other country, but to model a successful future given the high-performing institutions of 

technological production of Chinese past and present. The resulting model, as one might 

anticipate, is a conservative one.4 

 The authors deny a central tenet of the income-trap theory: that adapting their 

infrastructure from one geared towards replicating existing technologies to one of innovating 

novel-product technologies is required to sustain economic growth. Instead, they argue that 

China’s comparative advantage is and always has been in its process innovations, esp. the 

flexibility of its manufacturing supply chains. The paradigm case of this is Shenzhen, which 

outperforms the other two loci of Chinese innovation (Beijing and Shanghai) because of its speed 

and agility in production due to the sheer size of its immense labor force and innovative 

production methods. The policy prescription that follows from this account is that the 

government should do very little to continue growth. Indeed, they already do too much by 

engaging in the political rhetoric of novel-product innovation. 

 The authors draw an analogy between the process-innovation route forward for Chinese 

innovation and a parable in Lewis Caroll’s Through the Looking Glass. Here is the exchange 

between Alice and the Red Queen: 

 
 

4 Ironically, similar critiques against conservative bias are lobbied against functionalism, incl. Parsonian 
functionalism, which often commits the fallacy of assuming that high-performing elements of a system that have 
adapted historically to a particular function will continue to do so. 
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"Well, in our country," said Alice, still panting a little, "you'd generally get to somewhere 

else—if you run very fast for a long time, as we've been doing." 

"A slow sort of country!" said the Queen. "Now, here, you see, it takes all the running 

you can do, to keep in the same place. If you want to get somewhere else, you must run at 

least twice as fast as that!" 

Alice’s statement represents many developed countries (U.S., Japan, Korea, etc.), whose political 

and economic exertions in strategic areas of industry actually push forward of the technology 

frontier. The Red Queen’s retort represents China, that industrial exertions are only sufficient for 

maintaining growth levels but not for advancing cutting-edge technology. 

 Aside from the historical effectiveness of industrial innovation in China, the authors offer 

more carefully calculated reasons that China should not switch to product innovation.5 The 

government creates market distortions and uncertainty in three different ways: (1) centrally 

planned interventions in the economy, (2) the complexity of bureaucratic organization, such that 

firms have difficulty tracking which interventions are being made when, (3) government 

officials’ individual authority to intervene in the economy through personal ties to firms 

(guanxi).  

 The complexity of interrelations among various bureaucratic organizations is due a 

historic lack of, indeed distaste for, political institutionalization in China since the time of Mao. 

Although there is planning by the Central government, the policies are deliberately ambiguous, 

allowing for local officials to interpret them according to the resources of their locale. Officials’ 

opportunities to advance in the party are directly tied to the economic performance in their area, 

 
 

5 The authors do not argue that product innovation should not occur, but that it will not lead to the same level of 
economic growth as industrial innovation; if product innovation does occur, it should be on top of the foundation of 
new manufacturing technologies. 
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providing incentives to oversee and influence business. This influence is sometimes severe, such 

as the merging and reshuffling of state-owned IT companies, sitting former market competitors 

on the same executive boards. 

 These ambiguities in the language of government plans, complexity in government 

organization, and particularity in government officials’ influence, all contribute to a wave of 

market distortions that ripple through the private sector. They drastically increase the 

uncertainties of firms in decision making regarding research and development investments, 

influencing them to pursue short-term strategies of reforming industrial process rather than long-

term strategies of creating novel products. These state structures and relations are unlikely to 

change. Therefore, the authors conclude, the innovation strategy should not change either. 

   

2.4  Research Questions 

In the previous sections of this chapter, I described the middle-income trap theory, assimilated it 

under the same theoretical tenets as modernization theory, and used this theoretical assimilation 

to transpose the old critiques that world-systems and dependency theories lodged against 

modernization to this new context of middle-income trap theory. This contrast between these 

exogenous sociological theories of development and the endogenous economic theory is the 

main inspiration behind my first two research questions. 

Research Question 1: In which ways is innovation-based growth a domestic matter and in 

which ways is it reliant upon geopolitical position?  

This research question is required as an elementary starting point for assessing the relative 

impact of endogenous and exogenous factors on innovation-based development. This 
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comparison is underrepresented within the literature on middle-income trap, justifying the need 

for such a basic question. This is the most general question of this research project to which all 

other questions are oriented. 

 

Research Question 2: In the design and formation of national innovation systems, how is state 

policy and strategy responsive to geopolitical context?  

This research question expresses my interest in one specific mechanism of innovation-based 

growth, which is state policy. In doing so, it helps to address a larger question about the role of 

the developmental state in innovation-based development. It does so while deepening 

appreciation of the relative impacts of endogenous and exogenous factors, which have analogues 

here in domestic- and foreign- policy.   

 These first two research questions follow from the critique that middle-income trap 

theory is too endogenous. The last question follows from the critique that the theory is biased 

towards Western ideas of development. However, instead of following the route taken by 

Breznitz and Murphree, I rather inquire into the role of democracy in development as done by 

modernization theories. However, instead of addressing relations between democracy and 

national development overall, I seek out the role of democracy within innovation-based growth, 

specifically.  

Research Question 3: Is democratic governance a common feature of successful national 

innovation systems? If so, why might this be the case? 
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CHAPTER 3: THE ROLE OF GEOPOLITICAL FACTORS IN INNOVATION BASED 

GROWTH 

To help arbitrate between contemporary economic theories of development that suggest 

innovation as absolutely necessary for escape and dependency/world-system theories that stress 

geopolitical contexts as mediating escape, I conducted a qualitative comparative analysis (QCA) 

of 42 middle-income countries. The purpose of my analysis is to understand if countries leverage 

particular trade networks for their development so that, upon further historical analysis, I can 

identify how such exogenous factors interact with technology development and innovation in 

stimulating growth. The QCA will also inform selection of comparative cases. 

Specifically, I assess how middle-income escape is logically patterned with three 

conditions: a country’s (i) degree of innovation, (ii) integration into the global economy, and (iii) 

political regime type. I have already motivated the inclusion of the first condition, which is the 

primary interest of this study. Therefore, I will devote most of this section to providing a 

theoretical background for the second and third conditions. 

3.1 Research Hypotheses 

In this section, I review five hypotheses to be tested in the QCA analysis: two related to 

innovation, two related to networks, and one related to trade reliance. 

3.1.1.  Innovation hypotheses 

As described in the literature review of middle-income trap theories, economic accounts of 

escape from the middle income tend to have a narrow focus on innovation. Depending upon how 

one interprets the role of innovation in development, we can distinguish a strong and a weak 
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hypothesis related to economic theories of middle-income trap escape. Below I include three 

logically equivalent statements for each hypothesis: 

Strong Innovation Hypothesis (SI): Trapped countries fail to innovate. 

If a country innovates, then it will escape the middle-income. 

Being innovative is a sufficient condition of middle-income 
escape. 

Weak Innovation Hypothesis (WI): Only innovative countries escape the middle-income trap. 

If a country escapes the middle-income trap, it is innovative. 

Being innovative is a necessary condition of middle-income 
escape. 

Implicit in both hypotheses is the assumption that innovation is efficacious in 

determining the course of development past the middle-income. Whereas the strong hypothesis 

asserts that innovation alone has enough economic force to propel a country into higher levels of 

development, the weak hypothesis only suggests that – whatever other characteristics may be 

included in escape from the middle-income – high levels of innovation are also required. 

3.1.2.  Network hypotheses 

Dependency and world-systems theories pose an alternative view of development where growth 

is structured by ties with other countries.  The following proposition distills the foundational 

claim as it applies to the present study: 

Dependency/World-systems proposition: Whether a country escapes the middle-income 
trap or not depends upon how the country is 
embedded in competitive geopolitical trade 
networks with the core. 
 

As a general proposition, this is more elementary in its articulation than either of the 

theories discussed. It is not so specific as to generate a hypothesis about whether, for example, 

Mexico’s relation to the U.S. constrains or enables its growth. Only that Mexico’s relation to the 
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U.S. – whatever it is – influences its capacity to escape the middle-income. As mentioned, there 

may be cooperative solutions to competitive problems of development that stimulate short-term 

growth. Absolute claims that dependency relations are always inhibitory are too strong.  

Instead of making such a claim, the proposition invites a holistic, global assessment of 

whether exogenous geopolitical networks are conditions of development in the first place; to 

determine the degree to which they are patterned with escape from middle-income alongside 

other factors such as innovation. Only after trade is identified as significant for middle-income 

escape is it possible to then interpret that significance within a more substantive theory. In that 

capacity, the model fits appropriately with the chosen QCA approach, which permits a 

qualitative analysis of the broad significance of factors (ties to core countries) for outcomes 

(development).  

Insofar as both dependency and world-systems schools of thought are involved in positive 

explanations of economic growth, not only explanations of economic stagnation, it is appropriate 

to extract a positive-growth hypothesis from these theories. Admittedly, this may not be where 

most of their explanatory purport rests, but there should be enough explanatory power to 

compare it against a modernization theory of development, lest these theories talk directly past 

each other. Moreover, a positive-growth hypothesis may still serve the analysis as a basic test of 

dependency and world-systems theories insofar as a negative finding, that trade networks are not 

patterned with escape, would contradict a basic premise regarding the influence of geopolitical 

ties for development.6 

 
 

6 As will become clearer with discussion of measures, mine is just one interpretation of these theories, which 
interprets geopolitical embedment as community-based, where trade community therefore serves as a proper unit for 
analysis. Other interpretations that are based more narrowly on direct trade neighbors or dyadic trade relations are 
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Before articulating the positive-growth hypothesis, two points of elaboration are required 

on what is meant by “geopolitical trade” and what is meant by a “trade network” in the above 

proposition so that such a hypothesis will be empirically testable. 

First, I interpret geopolitical trade in the economic sense as trade in goods and services. 

Dependency and world-systems theories go beyond the sheer economic dimension to consider 

such transformations as human capital (e.g., labor migration) and political capital (e.g., 

legitimacy gains through foreign relations). However, the economic dimension reflects the basic 

interests in surplus extraction by the core and is directly related to measures of development in 

the non-core. For these reasons, an economic measure is most appropriate for a unidimensional 

network. 

Second, I follow the network interpretation of dependency and world-systems theories 

first offered by Snyder and Kick (1979). Snyder and Kick were concerned with methodologically 

precise classifications of countries into ‘core’, ‘semiperiphery,’ and ‘periphery’ based on 

network isomorphisms. They used blockmodeling to identity structural similarities across 

economic- and non-economic dimensions. Resulting from the procedure were 10 groups of 

countries, or ‘blocks,’ which were interpreted at the researcher’s discretion as core, periphery, 

and semi-periphery. They then tested whether membership in each block could explain 

differences in GNP growth, and a regression analysis found strong relationships between block-

membership and growth outcomes. Overall, the relational analysis was successful in offering 

greater methodological rigor and precision to the central concepts of dependency and world-

systems theories while also reaffirming their key findings. Network analysis within the world-

 
 

also supported theoretically and would be used for complete testing of these theories in relation to innovation. This 
single interpretation is sufficient for the present study given its findings. 
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systems paradigm continued to gain traction with significant works by Breiger (1981), Nemeth 

and Smith (1985), and Smith and White (1992). 

I also group countries based upon network properties, but my purpose and methods differ 

from Snyder and Kick. Consistent with my interpretation of geopolitical trade in a 

unidimensional, economic way, a tie in my trade network represents trade between two countries 

in goods, including commodities and capital goods. The purpose of my analysis is to understand 

if countries leverage particular trade networks for their development. In other words, I seek to 

identify clusters of mutual trade partners whose trade relations are highly associated with overall 

development across their middle-income members. Therefore, I want to group countries based on 

their actual ties to each other in close network proximity rather than their structural likenesses 

with countries across the entire network. The flat, horizontal grouping of Snyder and Kick is 

substituted by a topographical, vertical grouping that encompasses countries across the core-

periphery spectrum. Instead of the “block” groupings generated by blockmodeling, “trade 

communities” are generated by a community-detection algorithm. Specifically, I use the Girvan-

Newman community detection approach, which is based upon removal of ties with the highest 

edge-betweenness. As the ties that bridge network clusters are removed, it divides the network 

into multiple components. The algorithm continues tie-removal until finding that further tie 

removal does not reduce modularity in the network.7 The procedure results in a number of trade 

communities whose members are densely tied to each other. Similar to Snyder and Kick’s 

blocks, trade communities are discovered inductively from the relational data itself rather than 

determined by application of theory. Nevertheless, as a basic criterion of adequacy for these 

 
 

7 Specifically, the proportion of ties within-community (rather than between-community) minus the expected value 
if these were resulting from random mixing is unchanged with the removal of new ties. 
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communities, I expect them to be consistent with and partially cohere with known trade blocs. 

We can use these groupings to test key tenets of the dependency and world-system paradigm.  

Having given caveat to my interpretation of dependency and world-systems within a 

positive-growth paradigm and having interpreted “geopolitical trade” and “trade network” in 

empirical terms, I can now state the network hypotheses. Corresponding to the Innovation 

Hypotheses above, there are strong and weak versions depending upon whether each trade 

community is being tested as a sufficient or necessary condition for economic growth: 

Strong Network Hypothesis (SN): Countries that are part of certain trade communities are 
much more likely to escape the middle-income trap. 

 
Membership in certain trade communities is a sufficient 
condition for escape from the middle-income trap. 

 
 
Weak Network Hypothesis (WN): Middle-income escapees tend to be concentrated in 

certain trade communities.8 
 
 Membership in certain trade communities is a necessary 

condition for escape from the middle-income trap. 
 

Implicit in both hypotheses is the assumption that trade networks are efficacious in 

determining the course of development past the middle-income. Whereas the strong hypothesis 

asserts that certain trade networks have enough economic force to propel a country into higher 

levels of development, the weak hypothesis only suggests that – whatever other characteristics 

may be included in escape from the middle-income, such as innovation – membership in certain 

trade communities is required. 

 

 
 

8 I can provide an example of how Hypothesis SN[1] and WN[1] differ. The former states that if a country is part of 
the U.S.-centric trade community, then it will (likely) escape the middle-income trap. By contrast, the latter states 
that if a country escapes the middle-income trap, then it is (likely) a member of the U.S.-centric trade community. 
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I evaluate a strong network hypothesis for analytical symmetry and openness, admitting 

the extreme unlikelihood of any dependency or world systems theorist adopting such a strong 

hypothesis. The weak network hypothesis is more representative of the theory of fluctuating 

influence among the core, insofar as it would concentrate growth opportunities in the vicinity of 

destabilized core countries. 

In both innovation and network contexts, hypotheses regarding sufficient conditions are 

labelled “strong” for a reason. National development is complex. Identifying only a small 

number of conditions as responsible for development towards high-income may at first appear 

crude. Nevertheless, several factors support such an evaluation: First (1), a broad literature 

already reviewed on escape from the middle-income trap proposes such efficacy for innovation. 

Second (2), such a proposal appears more realistic considering that countries under evaluation 

have already progressed to the middle-income stage: The variety of factors that have aided their 

history of development remain important background factors. Singling out a factor for further 

growth would still admit that a complex set of base factors used in development continue to be 

needed. These hypotheses should therefore be interpreted under a ceteris paribus clause – that all 

other conditions remaining the same, boosts in technology innovation can lead to escape.  

3.1.3.  Political regime hypothesis 

Modernization and world-systems theories both describe economic growth as conducive to 

democracy. The causal narratives that they provide and their degrees of linearity differ, as do 

their subjective interpretations of class dynamics. Yet, both theories describe how middle-class 

expansion, which is enabled by economic growth, will gradually tend towards democratic 

institutions. Meanwhile, works like Burkhart & Lewis-Beck (1994) and Przeworski et al. (2000) 
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provide strong and convincing evidence that the reverse causal direction does not work: regime 

type does not cause economic growth.  

The inclusion of democracy as a condition in a QCA model whose outcome is national 

growth is not intended to challenge the validity of these claims by reversing the causal direction. 

The QCA approach allows us to assess combinations of conditions as impacting economic 

growth. Although interaction effects are not measured pairwise as they are in regression 

contexts, the QCA-equivalent is to observe jointly necessary and jointly sufficient condition sets. 

Regime type is included in the model so that we can observe the interaction of regime type with 

trade networks as well as with innovation. For example, although democratic status alone is not a 

condition for escape from the middle-income trap, being a democratic member of a particular 

trade network may be a necessary condition.  

 Moreover, although there is no evidence that democracy influences growth, there is 

ample evidence that regime-type interacts with trade network: regimes of the same type tend to 

associate with each other and to a greater extent than they do regimes of different type. For 

instance, Mansfield et al. (2000) argue that the mediation of trade policies by a legislature in 

democratic countries leads to lower trade barriers among democratic trade partners than mixed-

regime trade partners: among democratic trade partners, “the possible veto of a trade deal by one 

or both legislatures in the dyad may lead the executives to search for lower mutually acceptable 

levels of trade barriers (p. 318).” The differences are stark. Democratic collaborations are about 

twice as likely than mixed pairs and four times as likely as autocratic pairs (Mansfield et al. 

2002: 505). Such findings lead us to a political regime hypothesis: 
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Political Regime Hypothesis: If membership in a particular trade community is a 
condition for escape from the middle income, then 
regime-type will also be a condition. 

 

The issues of regime type and its interaction with innovation and trade network is 

especially interesting in the case of China, which is less democratic than most other innovative 

countries. 

 

3.1.4.  Trade reliance 

As another supplement to the trade-network condition, I included a measure of trade reliance in 

the QCA. This acknowledges that, in addition to how countries are integrated into the global 

economy (which is given by the network of trade partners), integration is also a matter of how 

much a country is integrated: countries may be more or less integrated based upon the share that 

trade assumes within their overall economic output and productivity. The inclusion of this 

measure provides a baseline for interpreting the QCA results rather than generating its own 

theoretically significant hypothesis. For example, if membership in a trade community is 

significant for escape, then is it also required that one’s economy be heavily invested in trade 

agreements?  

3.2.  Methods 

In this section, I describe the data sample, measures, and calibration of qualitative thresholds. 

3.2.1.  The sample 



 
 

60 

The sample consists of 42 countries that were in the middle-income level ($10,000 - $18,000) 

within the span of 1990-2021 (See Appendix A – Appendix Figure 1). To ensure that similarities 

in GDP level were real, unconfounded by population size and volatility in exchange rates and 

purchasing power, I controlled for these factors by using a GDP measure that is per-capita, PPP-

adjusted, and at constant 2017 U.S. dollar, respectively. 

No countries in the dataset were in the middle-income level for less than five consecutive 

years. This was a de facto feature of the sample itself rather than a sampling criterion. On the one 

hand, it gives credence to the characterization of the sample countries as, in fact, middle-income 

during this period. A five-year stretch is unambivalent. On the other hand, there is a range of 

length of time in the middle-income level among countries in the sample from 5 years to all 32 

years. There is also significant variation in the trajectory of growth with some countries already 

on their way out of the middle income in the 1990s and breaking high-income levels by the early 

2000s (e.g., South Korea) while other countries struggled out of the low income and only entered 

the middle-income level in the 2010s (e.g., Egypt, Moldova).  

Comparison of countries at different stages of development is a necessary result of 

defining a time range for the sampling frame and needing to balance sample size with sample 

homogeneity. For instance, by defining a shorter time frame of 10 years instead of 32 and 

requiring a 5-year run in the middle income as a criteria of sample membership, one can ensure 

comparisons are between countries that bear closer similarity to each other, but this occurs at the 

cost of sample size, which is significantly reduced, and undermines attempts to generalize 

findings on development trends. The choice for a wide time frame is further supported by the 

background knowledge that national development and institutional change of the sort under 

analysis tends to be gradual. A short time frame simply does not allow for a great enough 
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window of opportunity for escape from the middle-income (variation in the dependent variable) 

or change in institutional arrangements, such as the long-term development of liberal-democratic 

institutions or innovation capacity (variation in the independent variables). 

To strike an optimal balance between generalizability and historical sensitivity, the 

research design combines a wide time period for comparing economic growth with more 

constrained ranges for comparing innovation, trade-network, and political regime. Such 

constraint is especially important when comparing technological innovation: technological 

innovation in the early 1990s is substantively different from innovation in the late 2010s, 

including differences in digitalization, automation, computer-processing power, network-

connectivity, and the consumer landscape. These are technological differences in their own right, 

but they also constitute infrastructures for information transfer. One would expect the rate of 

knowledge transfer used for innovation will be much higher in recent years than the 1990s. For 

all of these reasons, any national comparison in innovation would need to be restricted to only a 

couple of years to prevent anachronous comparisons of technological development.  

In general, the degree of time-constraint for independent variables depended upon the 

perceived historical volatility of the measure: liberal-democratic status, a relatively stable 

measure, was compared on a 13-year average (1992-2005); by contrast, innovation and trade 

significance were perceived as more volatile measures and compared on a more reserved, 3-year 

average (2003-2005). Trade network was compared in a single year (2005) as there was no way 

of averaging this qualitative measure. The assumption that democratic status is more stable than 
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innovation and trade volume was tested with data in- and outside- the sample and confirmed by 

observations.9  

One will also notice that all of the time frames capture 2005 or the years immediately 

preceding. This was not an arbitrary year: among all of the countries that did escape middle-

income, the median year of escape was 2005. The mean and mode were not far off at 2006 and 

2004, respectively. Comparing the years immediately preceding most escapes gives greater 

opportunity for insight into the conditions for escape than if I observed too early (e.g., innovation 

in the 1990s) or too late (e.g., democratic status in 2010s). 

This is down from the 62 countries of the analysis of World Bank data in section 2.1. The 

20 countries were dropped due to missing data on at least one indicator. T-tests were performed 

to determine whether these 20 omitted countries differed systematically from the 42 sample 

observations on the remaining statistical indicators, and the results showed that differences were 

not statistically significant (Appendix C – Appendix Figures 5, 6, and 7). This suggests that 

selection of observations based on data available is unlikely to bias findings. 

3.2.2.  Measures 

In this section, I review the data sources and measures used for each of the theoretical constructs 

discussed above.  

 
 

9 The average standard deviation in patent applications for 150 countries (1990-2020) was 50,015 patents. The 
average standard deviation in liberal democracy on the V-dem index was .07 for the same time period. Clearly, these 
figures cannot be compared directly but we may compare their respective contributions to variance in the QCA 
conditions. A change of 50,015 patents will contribute (+/-) .12 to the innovation condition. By contrast, the V-dem 
will contribute .07 points to the democratic-status condition. The .12 point change is more likely to cross a 
qualitatively significant threshold in the QCA. Moreover, upon comparison of 224 countries, the average standard 
deviation in trade is 15% GDP during the same 1990-2020 time frame. In the absence of research comparing these 
measures, this provides initial support for the claim that changes in innovation and trade as measured in this study 
are more common than change in political structure. 
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Innovation 

To measure national innovativeness, I created a custom index that captures all three 

dimensions of innovation output, innovation input, and technological absorption. 

Innovation output is a core dimension of innovativeness, and I measure output using the 

value-added of the technology sector as % of GDP. But if we only observe output, then we 

cannot distinguish between cases in which a country’s lack of innovations are due to failure to 

innovate or due to inaction; that is, whether a country attempts unsuccessfully to innovate, or 

whether the country lacks the basic capacity – motivation or resources – to even make such an 

attempt. The former country should be assessed as more innovative by the collective investments 

of its enterprises than the latter. Adding ‘input’ allows us to make this distinction. Inputs were 

measured by (i) patent applications and (ii) R&D expenditure as a percentage of national GDP.  

There is a third dimension of innovativeness. If we only observe input and output, we 

cannot distinguish between cases in which a country’s innovativeness is reflected in its domestic 

markets or is strictly foreign-controlled capital, the result of foreign investment in technologies 

that, once produced, are whisked away as exports. The country whose innovation assets are 

absorbed within the domestic economy, as capital owned and applied by its own citizens, is the 

more innovative. Adding a ‘technology absorption’ dimension allows us to make this distinction. 

I measured absorption using mobile cellular subscriptions, which within the timeframe of 

measure (2003-2005) had sufficient variation to distinguish among various countries’ levels of 

absorption. Moreover, cellular service has a wide range of applications in consumer, business, 

and industrial settings; it is an essential form of connectivity for data exchange and 

communication. Despite these arguments for including absorption, it should contribute less to the 
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overall measure of innovativeness than either of the two production-oriented dimensions of 

‘input’ and ‘output’. Therefore, I discounted its weight in the index; it is worth 1/4 of output and 

1/8 input. 

In addition to allowing finer-grained distinctions among cases, levels of innovation input 

and technology absorption potentially result from widespread norms in society. In many national 

contexts, IP enforcement of patented inventions is weak enough that the cost of filing a patent 

makes it irrational to do so; applications are filed anyway because of the social benefit. Likewise, 

there are sometimes industry norms regarding appropriate R&D expenditure to which enterprises 

may directly conform. This is unlike technology output. While an enterprise may have some 

leverage over productive capacity – by increasing labor input, for instance – surplus is the result 

of a complex combination of labor, market demand, organizational- and technological- 

efficiency, and innovation capacity. Increasing value in the technology sector is not an action to 

which one can directly conform; it is a cumulative outcome of many factors of production with 

inherent uncertainty and risk. The normative structuring of technology input and absorption 

further justifies their use as dimensions within a sociological assessment of national innovation. 

All three measures of patent applications, R&D expenditures, and technology value-

added were taken from the World Bank data website from multiple original sources (UNESCO 

Institute for Statistics 2023; United Nations Industrial Development Organization 2023; World 

Intellectual Property Organization 2023).  A custom index for the QCA condition 

“innovativeness” was created by (i) taking the ratio of each sample country’s score to the highest 
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score globally in each category10, (ii) weighing each technology absorption (.5), input (2), and 

output (4), (iii) summing the scores across each of the three categories.11 The ratio normalizes 

the measure, making it more interpretable and comparable across the multiple subindices and 

conditions in the QCA. As a result of these procedures, the maximum possible value for the 

innovativeness condition was 6.5. 

 

Regime type, or democratic status 

I used democracy as the reference point for regime type, sourcing data from the University of 

Gothenberg’s comprehensive Varieties of Democracy Index (Coppedge et al. 2022). Democracy 

can be measured various ways depending upon whether one is attending to electoral systems, 

individual freedoms, citizen engagement, institutional decision-making, or other factors. I chose 

to use a measure of liberal democracy because of its breadth. It not only addresses the civil 

liberties and protections of speech that are the bedrock of any effective democratic system, but 

also encompasses electoral systems and decision-making – liberal democracies must have an 

instituted means for preserving civil liberties against an oppressive state; by contrast, measures 

 
 

10 Averaging years 2003-2005, the maximum value for each category was the following: technology sector value 
(Singapore = 76% GDP); R&D expenditure (Israel = 3.94% GDP); patent applications (Japan = 421,084 
applications); mobile phone subscriptions (Hong Kong = 116 subscriptions per 100 people). The highest score on 
this custom innovation index across all categories was Japan, which received a total score of 5.6, followed by the 
United States, which received a total score of 4.8. I include these latter, overall index scores for reference only; they 
were not used in calculations. 
11 For example, South Korea had 76 mobile subscriptions per 100 people, which is 65% of the maximum by Hong 
Kong. This contributes .65/2 = .33 to the total national index. The technology sector’s value is 54% of GDP, which 
is 71% maximum by Singapore. This contributes .71 * 2 = 1.42 to the total national index. South Korea spent 2.41% 
of its GDP on R&D, which is 61% the maximum by Israel. This contributes .61 * 2 = 1.23 to the total national 
index. South Korea had 139895 patents, 33% of the maximum by Japan. This contributes .33 * 2 = .66 to the total 
national index. The sum of each of these subindices is .33 + 1.42 +1.23 +.66 = 3.64. This is out of a total of 6.5. 
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such as participatory or egalitarian democracy may be overly sensitive to political culture or 

economic systems.  

 The Varieties of Democracy Index is constructed from survey responses by professionals 

with advanced degrees and publications on the political histories of those countries about which 

they are surveyed. The liberal democracy index is designed to reflect the higher-order question, 

“To what extent is the ideal of liberal democracy achieved?”. The index is calculated by 

combining an electoral and liberal component, which can be further decomposed into nine 

variables: the electoral component includes freedom of expression, elected officials, suffrage, 

freedom of association, and clean elections; the liberal component includes judicial and 

legislative constraints on the executive, as well as equality before the law and individual 

liberties.12 

As with the innovation data, I normalized the data by taking the ratio of each sample 

country’s score to the highest score globally, which in this case was Sweden. The maximum 

possible score for the democratic status conditions was therefore 1. 

 

Trade reliance 

To assess the degree to which a national economy relies upon international trade, I used the sum 

of exports and imports of goods and services measured as a percentage of GDP (World Bank 

2023). This figure is an imperfect but standard measure of trade openness.  

 
 

12 Some of these indicators were weighted in the total average. Elected officials and suffrage were each weighted by 
1/8, while free and fair elections and freedom of association were each weighted by 1/4. Other indicators were 
unweighted. 
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It is imperfect measure because countries that make efficient use of their own resources in 

production, such as Brazil or the United States, may have a deceptively low measure due to their 

trade-productivity ratio; but that efficiency does not mean that these countries are self-sufficient 

or that they do not rely upon trade (Harris 2008: 64-65). The size of the country, which 

positively correlates with the number of domestic resources, may therefore slightly bias this 

measure. 

Nevertheless, it is a useful measure because it reveals the relative reliance each country 

has on national trade. For instance, it is appropriate to judge that Brazil and the United States as 

less reliant on trade than small countries like Estonia or Moldova. That does not mean that the 

large countries are self-sufficient. The interpretation of absolute values for each country is 

misleading also as a result of the calculation itself. The measure provides a ratio of trade to total 

productive output, but a portion of the productive output is traded. In other words, the figure 

includes trade in the numerator (as total exports and imports) as well as in the denominator (net 

exports are included in GDP). These complications do not undermine the usefulness of the 

measure for comparison. 

 

 

Trade community 

A trade network was established by taking the top five trade origins and destinations for 

each country in the sample, all data taken from the Observatory of Economic Complexity for the 

year 2005, which was the average year of escape from the middle-income (Simoes and Hidalgo 

2011).  The original 42 countries expanded to a network of 81 countries, which now 
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encompassed the middle-income sample as well as high-income (e.g., U.S. and Switzerland) and 

low-income (e.g., Guatemala, Madagascar).  

In the network graph (Figure 4), each node represents a country, and each edge represents 

a trade relation (export or import). The original 42 middle-income countries of the QCA sample 

are represented by blue circles and the added trade-partners are represented by gray squares. The 

size of the circles is a graphic representation of the country’s trade reliance (trade value as 

percentage of GDP). In the context of network analysis, this was used for illustrative purposes 

only – to visually compare the trade integration with the structural position in the graph – and 

was not used for community-detection. 

The network was directed and weighted. The direction of an edge distinguishes which 

country was sending and which was receiving. The weight of the edge represents the total 

percentage of national trade accounted for by the trade relation. For example, the thickest edge in 

the network is from Mexico to the United States, which represents 85% of Mexican exports; the 

second thickest edge is from United States to Mexico, which represents 68% of Mexican 

imports. 
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Figure 4. Network of Top Trade Partners for 42 Middle-Income Countries 

 

Taking the top five import and export partners for the 42 middle-income countries created 

a scenario – perhaps unusual for network-analyses– in which the number of edges for many 

nodes in the network was prefixed and identical. Such a network precludes any valid analysis of 

nodal degree measures, such as degree- or eigen-centrality, which were not used. Setting the 

nodal degree does not preclude valid analysis of the geodesic (or path-based measure) of 
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betweenness centrality, which was used. The Girvan-Newman community detection algorithm 

uses edge-betweenness to identify distinctive clusters or communities within the larger network. 

Aside from descriptive reporting and graphing, this was the only network-analytic operation 

carried out on the relational data. 

Because community-detection was part of data-processing, used as an input to the QCA 

rather than for analytical value in its own right, I will report the results here.  

Community-detection analysis led to the following six communities containing 42 

countries, with all other 39 countries being either isolated or paired-off. This was not concerning 

for two main reasons. First, there was sufficient coverage of the sample countries with 35/42 or 

83% being captured within the six communities. Second, owing primarily to the critical core 

countries captured, the six networks account for 86% of global economic output. The 

communities have economic prominence despite case omissions. Third, omission of the 39 

countries does not imply that they are without trade communities, but that the community was 

not sufficiently embedded within the network to be revealed through the edge-removal 

procedure. More specifically, the community was broken because it contained edges that were 

geodesics (shortest paths) among other, more embedded communities. What results are only the 

most robust groupings of national trade partners.  

Community Total 
number 
of 
members 

Members Middle-
income 
countries’ 
escape rate 

Average 
democratic 
score 
(weighted 
by GDP) 

Community 
1 

9 Italy, Azerbaijan, Bulgaria, Bosnia and 
Herzegovina, Algeria, Croatia, 
Montenegro, Romania, Serbia 

5/8 (63%) .49 (.93) 

Community 
2 

3 Argentina, Brazil, Paraguay 1/3 (33%) .81 (.98) 

Community 
3 

5 Russia, Armenia, Belarus, Kazakhstan, 
Ukraine 

3/5 (60%) .22 (.08) 
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Community 
4 

14 United States, Great Britain, China, 
South Korea, Mexico, Costa Rica, 
Mauritius, Sri Lanka, Trinidad and 
Tobago, Columbia, Ecuador, Egypt, 
Latvia, Peru 

6/12 (50%) .54 (.82) 

Community 
5 

8 Germany, Czechia, FR Yugoslavia13, 
Hungary, North Macedonia, Poland, 
Slovakia, Turkey 

4/5 (80%) .81 (.89) 

Community 
6 

3 Japan, Thailand, Panama 1/2 (50%) .88 (.98) 

Figure 5. Results of Girvan-Newman Community Detection (All Communities with 3+ Members) 

Some noticeable patterns emerge from the groupings: Communities 1 and 5 are regional 

(Mediterranean and Eastern European, respectively); Community 2 includes countries from the 

Mercosur trade bloc; and Community 3 is of Former USSR countries. Communities 4 and 5 are 

less clearly patterned, but they are clarified by observing their structure: The U.S.-centric 

Community 4 draws in countries such as Great Britain, China, and many South American 

countries. The Japan-centric Community 6 includes Thailand and Panama, countries that are 

heavily reliant upon Japanese imports (21% and 35% total imports respectively). The network 

representation of Communities 3, 4, and 5 are provided in Figure 6 below. 

 

 
 

13 During the 2005-2006 timeframe, the Federal Republic of Yugoslavia (Serbia/Montenegro) was in the process of 
being dissolved into the two independent states of Serbia and Montenegro. Serbia and Montenegro are part of the 
original sample of middle-income countries while FR Yugoslavia is not. Trade partners of FR Yugoslavia are not 
reflective of the subsequent trade partners of independent states of Serbia and Montenegro. To capture trade 
communities of those latter countries that were in the sample, I used 2006 trade data. FR Yugoslavia was admitted 
into the network analysis as a top trade partner (2005) to former Yugoslavian states Bosnia and Herzegovina and 
North Macedonia. In short, Serbia and Montenegro are double counted in the network (first as part of FR 
Yugoslavia, then as independent states) but this is justified by the need to accurately represent their trade networks.  
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Trade Community 3 (Russia-centric) 

 

Trade Community 4 (U.S.-Centric) 
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Trade Community 5 (Germany-centric) 

Figure 6. Network Graph Representation of Trade Communities 3, 4, and 5. 

 

As anticipated, several of the communities span core and periphery: Community 1 has 

Italy at the core; Community 4 has United States, South Korea, and Great Britain; Community 5 

has Germany; and Community 6 has Japan. Although generally dependency and world-systems 

theories understand core countries as extractive, they also allow room for historical opportunities 

to develop autonomy or follow a path of dependent development. Therefore, different cores may 

present different logics for development for the semi-peripheral countries surrounding them. 
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Countries developing in Italy’s orbit may develop differently than those in United States’ orbit. 

Determining how trade-community membership may be associated with national growth, and 

how it interacts with innovation in achieving that growth, leads us to our QCA analysis. In that 

analysis, I will continue using the escape threshold of $18,000 GDP per capital (PPP adjusted, 

constant 2017). Countries that surpass this have effectively escaped, while those in the $10,000 - 

$18,000 range have not. 

 

 

Conditions for Qualitative Comparative Analysis 

Condition Indicator Measure Data Source Years Weight 

Innovativeness 
Max = 6.5 

Technology input Patent 
applications 
 
R&D 
Expenditures as 
% GDP 

World Bank 
 
 
World Bank 

2003-2005 2 
 
 
2 

Technology 
output 

Technology 
value-added as 
% GDP 

World Bank 2003-2005 2 

Technology 
absorption 

Mobile cellular 
subscriptions 

World Bank 2003-2005 .5 

Democratic 
status 
Max = 1 

Liberal-
democratic 
institutions 

Liberal 
Democracy 
Index 

Varieties of 
Democracy 

1992-2005 Unweighted 

Integration in 
global economy 

Trade volume 
Max = 1 

Trade in goods 
and services as 
% GDP 

World Bank 2002-2005 Unweighted 

Trade network Top 5 trade 
origins and 
destinations 
countries by % 
national trade. 

Observatory of 
Economic 
Complexity 

2005 Relations 
weighted by 
trade volume 
(% total 
national trade) 

Figure 7. Conditions for Qualitative Comparative Analysis 



 
 

75 

 

3.2.3.  Calibration of thresholds and sample description 

The QCA procedure begins with calibration of thresholds for set membership. Calibration 

leverages information outside of the dataset to define set membership thresholds within the data. 

For example, we want to determine values within the 0-6.5 scale of the custom innovation index 

regarding when a country is a full member of the set ‘innovative countries’ or when they are 

excluded. 

I used a direct fuzzy set approach for all of the QCA conditions. Instead of the 

dichotomous determination of full-versus non- membership of crisp sets, the fuzzy set method 

(fsQCA) allows for partial membership and partial non-membership. Fuzzy sets therefore have 

multiple values within the range from 0 (full non-membership) to 1 (full membership). 

Moreover, the direct method represents set membership on a continuous scale between 0 and 1 

rather than recoding data based on preset discrete values (e.g., setting all partial membership 

countries to a value of .67, and partial non-membership countries to a value of .33). It is 

therefore a finer-grained distinction of membership that permits a closer comparison of 

differences.  

Having determined the scale, the next step is to identify anchors outside of the data to 

define thresholds for set membership. For example, the custom innovation index described in the 

previous section was on a scale of 0-6.5. Given a particular score of 6/6.5, does that mean that a 

country should be a full member of the set of innovative countries? Does a score of 2/6.5 mean 

that they are completely excluded and non-innovative? The answer to such questions depends 

upon background knowledge – identifying countries widely judged as “innovative” or “non-
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innovative” and using these countries as anchors in determining thresholds for my own scale. 

Such is the calibration process required of all QCA studies which constitutes their qualitative 

basis. 

 In calibrating my innovation condition for the QCA, it was important to find reports as 

close to the designated time frame of 2003-2005 as possible. I began with the 2007 edition of the 

Global Innovation Index (Dutta and Caulkin 2007), which was reporting for 2006, and I cross-

validated judgements with publications on specific countries representing the targeted years 

(Alshumaimri, Aldridge, and Audretsch 2010; Altenburg, Schmitz, and Stamm 2008; Boymal, 

Martin, and Lam 2007; Cunningham et al. 2004; Furman and Hayes 2004; Grupp and Schubert 

2010; Nguyen et al. 2008; Tello and Tavara 2010). Specific anchors used for the full inclusion 

threshold were Austria, Canada, and Luxemburg; for the crossover point, India and Saudi 

Arabia; and for full exclusion, Vietnam and Peru. The threshold was determined by averaging 

the scores. For example, the threshold for full inclusion was the average of Austria, Canada, and 

Luxemburg. The threshold was sensitive to my selection of country anchors in these ways. 

Nevertheless, approximation was the methodological aim because each country’s innovativeness 

score is preserved through the use of the continuous scale; Canada’s falling just shy of full 

inclusion among innovative countries is not penalized to such an extent as if a crisp or four-value 

method were used. In the fsQCA analysis, a country with a score like Canada would still be 

factored as a near-member of the set of fully innovative countries. 

 Similar procedures were followed for liberal democracy. The starting point was the 

Variety of Democracy Index, which covers each of the targeted years (1992-2005). I likewise 

cross-validated rankings with judgements made on specific countries (Auel 2006; Bădescu, Sum, 

and Uslaner 2004; Mcdonagh 2008; Schedler and Sarsfield 2007; Scheiner 2006; Snyder 2006). 
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Qualitative anchors for full inclusion were Germany, Japan, and the United Kingdom; for the 

crossover, point, Venezuela, Estonia, Mexico, and Moldova; and for full exclusion, Cuba, Iran, 

and Saudi Arabia.14 

 Thresholds for trade volume were more challenging because less consensus surrounds 

qualitative judgements about national integration into the global economy. In the absence of this 

consensus, I relied upon my own judgement and the numerical distribution of the data itself; 

while this practice should generally be avoided in QCA contexts, it may be at times necessary, as 

when gaps in values are used to determine QCA thresholds (Oana, Schneider, and Thomann 

2021: 35). I ensured that thresholds cohered with what is known about trade reliance, such as 

small states like Estonia and Azerbaijan exhibiting relatively high reliance. Precise thresholds 

and the scores of anchor countries on the original measurement scale for all three conditions are 

provided (Appendix Figures 2 and 3). 

 Figure 5 on the following page shows the results of calibration on sample distribution. 

The horizontal axis shows the original measurement scale while the vertical axis shows the data 

on the calibrated scale with full membership=1, crossover point = .5, and full non-membership = 

0. Based on this calibration, we observe that most countries in the middle-income sample were 

non-innovative, either partially or entirely so. In fact, the only country to obtain full membership 

as an innovative country was South Korea, followed by partial membership among China and 

Hungary. The democratic condition is the most balanced distribution with a majority of 27 

countries partially or wholly democratic, while 15 are non-democratic.  Most sample countries 

are heavily reliant upon trade for their GDP. 

 
 

14 To see matching of specific sources with their respective countries, see Appendix B – Appendix Figures 2 and 3.  
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Figure 8. Calibration of QCA Conditions 
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3.3  Analysis 

QCA is used to assess necessary and sufficient conditions for an outcome. Both assessments are 

required for testing my research hypotheses – sufficient-condition assessment is required for the 

strong versions of the hypotheses while necessary-condition assessment is required for their 

weak version. The hypotheses as stated identify single conditions (e.g., the innovation 

hypotheses only identify the innovation condition as a factor for the outcome). Nevertheless, I 

have left open the possibility – even set the expectation given the practical complexity of 

escaping the middle-income escape – that jointly necessary or jointly sufficient conditions may 

more accurately model the conditions for this outcome. In each case, I will first assess single 

conditions before proceeding to such sets of conditions. I will also preface each analysis with a 

brief explanation of the QCA measures used.  

3.3.1.  Necessary condition measures 

QCA analysis of necessary conditions focuses upon inclusion necessity. Inclusion measures the 

degree to which the condition set is a subset of the outcome set. Specifically, it is a proportion of 

members in the outcome set that are also members of the condition set. For instance, if the set of 

escapees in the sample includes all ‘innovative countries,’ then inclN = 1 or 100%; If no 

innovative countries are included, then inclN = 0 or 0%. The measure scales proportionately to 

partial inclusions, such as a scenario with some innovative escapees and some innovative non-

escapees. While the outcome set is crisp (a country either has or has not escaped), use of fuzzy 

sets for conditions means that the analysis of inclusion will account for partial members of a 

condition set (e.g., a country that is 60% member of the set of innovative countries).  QCA 

research uses a conventional baseline threshold of inclN = .90 or 90% to screen for empirical 
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significance. To help determine significance, two other measures are used: Coverage necessity 

(covN), and Relevance of Necessity (RoN).  

• Coverage necessity (covN): Findings would be trivial if the condition set far exceeds the 

outcome set. This may occur if there are extremely few countries that escaped the 

middle-income trap or if almost all countries satisfied the given conditions. This 

comparison between the size of the outcome set and that of condition set(s) is captured by 

the coverage necessity measure. This is on a scale between 0 and 1 (smaller numbers 

indicating a greater difference in set size, and therefore greater risk of triviality).  

• Relevance of necessity (RoN): The coverage necessity measure has a blind spot. In only 

comparing the relative size of the condition and outcome sets, it overlooks the scenario in 

which both are large. This could nevertheless be problematic if the condition set is so 

large that it is consistent with both the outcome set and its negation. In other words, if 

being democratic or a member of one of the given networks is so common that it is 

consistent with both escape and trap. The relevance of necessity measure accounts for 

both the difference in size (coverage necessity) and the difference between X and ~X. It 

is therefore a more conservative measure than coverage necessity. 

 

3.3.2.  Necessary-condition findings 

Innovation (inclN=.346) is not a necessary condition of escape. In fact, 17/22 or 77% escapees 

are partially or entirely non-innovative. Neither are escapees concentrated within certain trade 

communities, which would be revealed by a higher relative inclusion measure of some 

communities. Rather, escape must be associated with a wide range trade communities and 

positions in global trade. A country is not required to be innovative, nor is a country required – to 
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any degree – to be part of any one particular trade community, in order to escape the middle-

income trap. These results of the fsQCA analysis are included in Figure 6 below. 

 After assessing necessity for independent conditions, I assessed all possible combinations 

of conditions (of which there were 767 combinations) for joint necessity. Only one combination 

returned a significant inclusion. For escape, it is necessary to either be democratic, or to be part 

of Trade Community 1 (Italy-centric), 2 (Brazil-centric), 3 (Russia-centric), or 5 (Germany-

centric). There was 90% inclusion for this joint condition in the set of middle-income escapees.  

Coverage of the jointly necessary condition (covN) is .641. This is low due to the number 

of countries that satisfy the condition (25) exceeding the number of escapees (22). A value of .60 

is often used as a cutoff point for covN. While our coverage is similar, this is not itself a cause 

for alarm. 

 The relevance of the jointly necessary condition (RoN) is .500, which is potentially 

problematic. This is low due to the number of countries that satisfy the necessary condition (25) 

exceeding those that fail to satisfy it (16). This is not an extreme lopsidedness, but sufficient to 

negatively bias the RoN measure. It is possible in severe cases of lopsidedness that a condition 

can be necessary for both an outcome and its negation, which would surely make it irrelevant for 

explanation. Therefore, I conducted follow-up analyses to check to see if this necessary 

condition is consistent with the negation of the outcome (i.e., income trap), and found it to be far 

below the threshold for consistency at .55, with very low coverage measure (.36) and relevance 

measure (.36). Altogether, the evidence shows that although the RoN measure was deflated, it 

does not appear to be substantively problematic. 
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Related 
Research 
Hypothesis 

Condition(s) Inclusion of 
Necessity (inclN) 

Relevance of 
Necessity (RoN) 

Coverage of 
Necessity (covN) 

WI Innovative .346 .892 .469 

WN.1 Trade Community 1 .277 .919 .625 

WN.2 Trade Community 2 .045   .951 .333 

WN.3 Trade Community 3 .136 .949 .600 

WN.4 Trade Community 4 .273 .833 .500 

WN.5 Trade Community 5 .182 .974 .800 

WN.6 Trade Community 6 .045 .976 .500 

WN’    *** Trade Community 1, 2, 3, 5 
OR Democratic 

.901 .500 .641 

Figure 9. Necessary Conditions for Escape from the Middle-Income Trap 

3.3.3.  Sufficient condition measures 

Analysis of sufficient conditions also uses an inclusion measure (incl) but to assess the opposite 

subset relation between condition and outcome: inclusion for sufficiency gives the degree to 

which the outcome set is a subset of the condition set. Moreover, the conventional baseline 

threshold for screening significance is reduced from .90 to .75 in the context of sufficiency-

testing: countries satisfying the sufficient conditions would need to be at least 75% consistent 

with full inclusion in the set of escapees. 

Sufficiency-testing is associated with its own, albeit counterpart, techniques for addressing 

empirical relevance: from inclusion, one proceeds by analyzing (i) deviant cases in kind, (ii) 

simultaneous subset relations and proportional reduction in consistency (PRI), (iii) and empirical 

coverage. I will explain each of these in turn. 
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• Deviant cases in kind: One must check for deviant cases where there were high levels on 

the condition and no outcome. This provides counterevidence to sufficiency of the 

condition, and cases would need to be addressed individually. For instance, high levels of 

innovation but no escape would provide counterevidence to innovation as a sufficient 

condition. Deviant cases must be addressed. 

• Simultaneous Subset Relations and Proportional Reduction in Consistency (PRI): Similar 

to the RoN measure for necessity, one must ensure that a condition is not both consistent 

with the outcome Y and its negation ~Y.  The PRI measure tests the assumption that X is 

a subset of only Y and not ~Y. Like RoN, a measure of .50 indicates cause for concern. 

• Coverage of Sufficiency (CovSuf): Similar to the CovN measure for necessity, this 

measure assesses generalizability. In the context of sufficiency, coverage is used to 

determine how much variation in the outcome in the sample is explained by the 

satisfaction of the condition. If a condition is identified sufficient to yield some outcome 

yet only a few cases satisfy the condition, then there will not be much empirical 

coverage. 

3.3.4.  Sufficient condition findings 

Innovation alone was not a sufficient condition for middle-income escape (incl=.673). 

Interestingly, there was one independent condition that exceeded the inclusion threshold for 

sufficiency: member countries of German-centric Trade Community 5 (incl = .800). The 

sufficiency of membership in Community 5 for escape was much higher when a country met 

further conditions (i) it is innovative, (ii) it is democratic, and (iii) it is reliant on trade. Under 

such circumstances, inclusion reached .975. 
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 Analysis of all combinations of conditions for sufficiency also identified U.S.-centric 

Trade-Community 4 as among jointly sufficient conditions. Along with membership in Trade 

Community 4, countries would need to be democratic and economically reliant on their trade 

community (incl =.782); under these joint conditions, innovation also contributes to escape (incl 

=.951). 

Related 
Research 
Hypothesis 

Condition(s) Inclusion (incl) PRI N cases 

SI Innovative .673 .673 8 

SN.1 Trade Community 1 .625 .625 8 

SN.2 Trade Community 2 .333 .333 3 

SN.3 Trade Community 3 .600 .600 5 

SN.4 Trade Community 4 .500 .500 12 

SN.5 Trade Community 5 .800 .800 5 

SN.6 Trade Community 6 .500 .500 2 

SN’     Innovative AND 
Democratic AND Reliant 
on Trade-community 4 

.951 .951 1 

SN’’  Innovative AND 
Democratic AND Reliant 
on Trade-community 5 

.975 .975 2 

SN’’’ Democratic AND Reliant 
on Trade-community 4 

.782 .782 6 

Figure 10. Sufficient Conditions for Escape from the Middle-Income Trap 

 In sum, although innovation was not alone sufficient for middle income escape, it was 

among the jointly sufficient conditions in the strongest cases of sufficiency. Yet innovation had 

this additive affect only under democratic conditions and only in German- and U.S.- centric trade 

communities.  
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 For further analysis of empirical relevance, I will only proceed with the strongest cases, 

SN’ and SN’’.  

No deviant cases were found: countries that met the two conditions escaped from the 

middle income. In Figures 8 and 9, deviant cases would be represented in Quadrant IV (lower 

right). Moreover, the PRI for both of these jointly sufficient conditions is high: .95 for SN’ and 

.98 for SN’’: in neither case is the satisfaction of the condition consistent with both escape and 

non-escape. However, one primary drawback of both conditions is coverage. Coverage of cases 

is observable in Quadrant II (top right). SN’ only covers a single case, South Korea (case 20). 

SN’’ only covers two cases, Hungary and Slovakia (cases 36 and 17). Meanwhile, there are 17 

escapees that fail to satisfy SN’ and 19 escapees that fail to satisfy SN’’. This begs the question 

of generalizability – how important are these conditions if only a few countries satisfy them, and 

if escape is more likely outside of these narrow sets of conditions?  

 

 

Figure 11. Empirical Relevance Analysis of SN' 
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Figure 12. Empirical Relevance Analysis of SN'' 

It is true that the sufficient conditions do not provide an adequate descriptive model of the 

conditions required for development because their explanatory power and coverage are weak. 

Nevertheless, identifying the conditions is useful.  

First, they may provide a normative model for countries whose characteristics closely 

approximate these cases but on one or two conditions. In such cases, the addition of such 

conditions would place the country into that same national profile and may therefore contribute 

to middle-income escape. It does not mean that escape is not possible otherwise. Rather, it 

provides a proximate and potentially efficient path of middle-income escape based upon 

characteristic likenesses among countries. On the other hand, national-profile resemblances that 

cannot be coerced into full identity on key conditions (e.g., democratic regime) may turn a 

country back towards other paths. Resemblance is not enough if sufficient conditions are absent.  
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 Second, the identification of these jointly sufficient conditions provides a higher-order 

understanding of the role of innovation in development. From the analysis, innovation appears to 

have an additive contribution: democratic countries reliant on the U.S.-centric trade community 

are likely to escape (SN’’’); when they are innovative under the same conditions, this 

significantly increases their chance of escape (SN’).  

For both of these reasons, the analysis has relevance within the context of the present 

study. In the next section, I will evaluate the evidence for and against the innovation and network 

hypotheses. I will also describe the relevance of the identified necessary and sufficient conditions 

for China, and how they can be used in case selection for a comparative historical study.   

3.3.5.  Interpretation of findings 

The fsQCA findings contradict simplistic narratives identifying endogenous technology 

innovation as the key condition for middle-income escape. Innovation itself was neither a 

necessary nor sufficient condition for escape. This motivates a closer look at the interactions 

between innovation and other conditions for middle-income escape. 

 The fsQCA findings lend support the claim that countries leverage trade networks for 

middle-income escape and provide an initial sketch, which may be fleshed out through historical 

detail, of which countries are in advantageous geopolitical contexts versus disadvantageous 

contexts for such an escape. A closer look at the necessary and sufficient conditions identified 

for middle-income escape will help to identify landmark cases, reference to which may aid in 

understanding China’s innovation-based development path. 
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The necessary condition suggests non-democratic alternatives to escape 

 The necessary condition for growth identified by the QCA suggests that if a country is 

not democratic, then membership in Trade Community 1, 2, 3, or 5 are required for escape. This 

does not imply that these communities themselves are non-democratic; in fact, Communities 2 

and 5 are highly democratic. Rather, the finding is that non-democratic escapees tend to be 

concentrated within these four communities, including several former Yugoslavian and Soviet 

Republic states. By contrast, membership in Trade Community 4 or 6, of which U.S. and Japan 

are the dominant economic forces, do not exhibit such favorable conditions for non-democratic 

countries. It is unclear whether such differences betray ideological differences in the formation 

of trade strategies, such as choices to engage in extractive trade in mixed-regime partnerships 

and cooperative trade in democratic partnerships. Regardless, the QCA result reflects the real 

successes and failures of non-democratic countries within these communities. 

 China is a non-democratic country (liberal democratic score = 0); but China also 

continues to be embedded in Trade Community 4 – as much today as it was in 2005. This 

combination appears to place it in a disadvantageous position according to overall patterns of 

development across the countries represented. It is worth inquiring how alternative trade 

communities with more favorable outcomes among non-democratic members might better serve 

China.  

In this regard, the case of Russia becomes prominent as a positive case of non-democratic 

development. While four of the six trade communities are centralized around a highly developed 

core, Russia’s economy far outsizes other countries in its network. Like China, Russia is non-

democratic (liberal democratic score = 0); its economy is relatively comparable in the size (both 

countries’ economic output ranks in the top 5 of the developing countries, top 10 among all 
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countries, in the sample). No other middle-income country in the sample resembles China so 

closely on these two characteristics. Most importantly, Russia escaped the middle-income level 

in 2004 and presents a positive case of development.  

Nevertheless, there are significant differences between these two countries even on the 

observed conditions, especially innovation level. Already by 2005, China exceeds Russian 

innovation. Russian economic growth has relied upon energy exports, of which China itself is a 

major consumer, and may not have relied on technology innovation to the extent of China’s 

planning. Although the innovation dimension of Russia is weakened, the Russia case permits 

exploration of non-democratic paths to development of which innovation may have an additive 

effect. Politically, this may be the most proximate path for China’s continued development. 

The sufficient conditions suggest an impact of democratic trade communities for innovation-
based growth 

 

The two sufficient conditions identified through the QCA (SN’ and SN’’) suggest that 

innovation-based escape from middle-income is most likely to occur among democratic 

countries in Communities 4 or 5. The QCA finds that high levels of innovation, democracy, and 

membership in the specified trade communities are collectively conducive to escape, but the 

QCA does not parse the basic causal structure of these associations. To aid interpretation of how 

these associations are structured, and for further confirmation that network and political regime 

are an interactive effect, I fit a simple linear regression model (Figures 10). Insofar as the sample 

approximates a census of middle-income countries, the regression is used to quantify 

relationships between conditions and outcomes within the sample descriptively rather than 
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inferentially. In such a context, the p-value is not a statement about the population but about the 

strength of the association between two variables within the sample. 

The regression model uses democracy and membership in Trade Communities 4 or 5 to 

predict level of innovation, as measured using the custom innovation index described (continuous 

scale 0-7). It finds that democratic members of Community 4 or 5 score, on average, 2.1 higher 

than democratic non-members. This relationship was statistically significant, indicating a strong 

relationship among the variables with innovation. A second, logistical regression model uses the 

same independent variables to predict escape, and there are no statistically significant 

relationships found (See Appendix D - Appendix Figure 8). Although the number of cases 

satisfying the independent variable is small and we should be cautious not to generalize from 

them, the two regression models help to provide initial, descriptive evidence that (1) political 

regime and trade community are patterned foremost with innovation levels and not escape, and 

(2) that their influence on innovation is an interaction effect rather than a cumulative result of 

their independent influences. 

This helps to position QCA-findings on innovation within extant theories that (i) political 

regime type is not indicative of economic growth and (ii) political regime type is nevertheless 

significant in shaping trade relations. Unlike the necessary condition that turns attention away 

from democracy to alternative growth paths, the two sufficient conditions as interpreted warrant 

a closer investigation into how democratic countries use their geopolitical ties for innovation-

based growth. 

 In this regard, South Korea is prominent as a positive case of democratic development. 

Like China, South Korea is also a member of Trade Community 4 and has a long history of 

economic ties to the United States. South Korea is also highly innovative: the country ranks most 
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innovative in the sample (score = 3.45) and China ranks second-most innovative (score = 2.49). 

Closely resembling China in all categories but regime type, South Korea is the best comparative 

opportunity for isolating the impact of democratic trade on innovation, helping us to determine 

what mechanisms underpin these relations and whether they may be circumvented. If so, China 

may have another proximate path to innovation-based development within its own trade 

community. 

 Estimate Std. Error t value Pr(>|t|) 

Intercept 1.17 0.29 4.03 .0000*** 

Democratic -0.35 0.65 -0.54 .5901 

Trade 
Community 

Membership 4 
or 5 

-0.76 0.44 -1.72 .0920 

Democratic x 
Trade 

Community 
Membership 4 

or 5 

2.10 0.94 2.22 .0323** 

Figure 13. Regression Model Predicting National Level of Technology Innovation (n = 42) 

 

Potential blind spot of QCA analysis 

The QCA analysis of six trade communities supported the claim that countries leverage trade 

networks for middle-income escape. Although many countries were omitted from these 

communities, they are representative of a large portion of global trade surrounding middle-

income development.  
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Nevertheless, the QCA leaves as undefined a region of geopolitics that may be important 

for some development paths. What limbo exists outside of these trade communities? Countries 

that are to a lesser extent embedded or that become disembedded from one of these central trade 

communities are not well represented within the QCA. It is nevertheless possible that this 

category of countries is relevant for Chinese growth. For example, China may benefit from 

disembedding from its own trade community, especially if non-democratic countries’ growth is 

restricted there. To be clear, the QCA does not show that China would be successful in 

transitioning away from its U.S.-centric community. The QCA does show that in general, non-

democratic countries tend to be unsuccessful within the context of that community. This 

motivates a closer look at disembedded countries in addition to non-democratic networks. 

Of the seven middle-income countries excluded from the communities analyzed, only 

two escaped the middle-income trap: Estonia and Lithuania. The development paths of both of 

these former Soviet states were largely defined in becoming less dependent upon Russia, 

disembedding from the Russian trade network. In 2005, Estonia exhibited higher levels of 

innovation and lower levels of liberal democracy, giving it slightly closer resemblance to China 

on these dimensions. For this reason alone, it received the edge in case selection. Clearly, 

Estonia and China differ drastically in the size of their respective economies as well as in their 

political trajectories. Nevertheless, the Estonian case is well-positioned to provide special insight 

into how countries outside these six communities, countries that are nevertheless trade-reliant, 

may position themselves for innovation-based growth. If China needs to disembed from a 

community that restricts its growth to reposition itself geopolitically, then the case of Estonia 

may contain lessons. 



 
 

93 

3.4   Conclusion 

In conclusion, I have selected Russia, South Korea, and Estonia as cases for historical analysis. 

These countries presenting three distinct logical patterns of conditions within the QCA, and 

nevertheless each demonstrating escape (Figure 14). Underlying each case is a different motive 

for selection based upon QCA findings or limitations. Although I approach each country from a 

specific angle, the following general questions may be applied to all three countries, unifying the 

historical comparison under a common framework: 

(1) What role did innovation have in the country’s development past the middle-income? 

Did it lead to a ‘second take-off’, or was the contribution modest? 

(2) How did geopolitical position of the country structure the national innovation system? 

This includes regulatory frameworks that influenced who was innovating, their autonomy 

from the state and from foreign influence, and also the specific industries being fostered.  

(3) How did geopolitical position of the country influence the market reach for its 

innovations? 
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Country Escape Innovation Democracy Trade 
reliance 

Trade 
community 

Case selection 
reasons 

Russia Yes Partial 
inclusion 

Full 
exclusion 

Partial 
inclusion 

3 QCA necessary 
condition elicits 
questions about 
how non-
democratic 
countries 
escape, and 
whether there is 
a role for 
innovation. 

South 
Korea 

Yes Full 
inclusion 

Full 
inclusion 

Partial 
inclusion 

4 QCA sufficient 
condition elicits 
questions about 
what democracy 
means for 
innovation-
based escape 
within Trade 
Community 4.  

Estonia Yes Partial 
exclusion 

Partial 
inclusion 

Full 
inclusion 

None The QCA does 
not reveal how 
countries 
outside of the 
six communities 
may engage in 
innovation-
based 
development 
from a 
disembedded 
position. What 
further 
conditions make 
this possible? 

China No Partial 
inclusion 
(nearly full) 

Full 
exclusion 

Partial 
inclusion 

4 --- 

Figure 14. Case Selection Comparison on QCA Conditions 
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CHAPTER 4: HISTORICAL COMPARISON OF RUSSIA, SOUTH KOREA, AND ESTONIA 

A QCA analysis identified three geopolitical contexts for innovation-based development: (i) 

embedment in a trade community with a democratic core, (ii) embedment in trade community 

with a non-democratic center, and (iii) dis-embedment from any single trade community. These 

contexts were identified by first detecting communities then identifying how they are patterned 

with conditions for middle-income development. Being innovative, democratic, and reliant on 

trade with a democratic core increased likelihood of escape from the middle-income trap. For 

non-democratic countries, membership in a trade community with a non-democratic center was 

necessary for escape from the middle-income trap. Whether these contexts — or patterns of 

national attributes — individuate distinct causal-historical pathways for innovation-based 

development remains an open question and is the main issue pursued in this chapter. The 

historical analysis will be guided by three questions: 

(Q1)   What role did innovation have in the country’s development past the middle-

income?  

(Q2)   How did geopolitical position of the country structure the national innovation 

system?  

(Q3) How did geopolitical position of the country influence the market reach for its 

innovations? 

In addition to addressing these central questions, the chapter functions as a 

methodological complement to the QCA. Geopolitical relations that institutionalize the logics of 

national development for middle-income countries can be articulated from various units of 

relational analysis. The QCA of the last chapter reveals that they are not only articulable with 

reference to bilateral trade relations, unique national trade profiles, or a global North-South 

divide, but also with reference to trade clusters in the world-system. This coheres with findings 
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on regional trade agreements (Zhou 2022), which like my own account, do not deny the validity 

of other analytical units for world-systems but merely offers an alternative form of analysis.  

Moreover, reference to trade communities does not deny the methodological holism of world-

systems theory – it is possible, even likely, that the communities observed are sensible only 

within the context of world-historical shifts. This chapter will fill in some of these empirical and 

theoretical gaps by detailing innovation-based development within the three case studies, going 

beyond associations of conditions to begin narrating their interactions and impact on economic 

growth within a situated context. The chapter will conclude with a model of such interactions, an 

explanatory sketch of the relations discovered. 

While the QCA does not generate hypotheses for all of the research questions, it does set 

some background expectations about the role of innovation for development past the middle 

income (Q1) and each country’s export-orientation and trade reliance (Q3).  

The basic levels of innovativeness according to the innovation index provide a null 

hypothesis for how impactful innovation may have been on national growth: 

Hypothesis 1: Among all industries leading national development, knowledge-intensive 

industries will comprise a majority in South Korea, a moderate share in Russia, and a 

minority in Estonia. 

If this hypothesis is correct, then it will be taken as evidence that innovation has had a 

relatively greater impact on national development in South Korea than Estonia. 

Likewise, the combination of trade reliance and community embedment provide a null 

hypothesis for use of markets for innovation-based growth. I must emphasize here that the 

general economic trade network is being imputed as a factor in technology trade, specifically. 
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Yet, it is possible that technology trade follows different routes than trade of other goods that are 

central to the national economy, such as energy from Russia. Such discrepancies between a 

country’s most economically impactful trade partners and technology trade partners reveals 

either (i) reliance on domestic markets for technology consumption, or (ii) the minimization of 

technology for the national economy. The assumption that these networks are equivalent is 

therefore a worthwhile null hypothesis for assessment against the historical evidence; finding 

significant differences will be instructive. 

Hypothesis 2: For technology exports, Russia will have moderate reliance within Trade 

Community 3; South Korea will have a moderate reliance within Trade Community 4; 

and Estonia will have high reliance on trade across or outside of identified communities. 

 

 For the reasons stated, if this hypothesis is correct, then it lends additional support to the 

claim that national development is innovation-based – there is coherence between a country’s 

technology trade and its leading national trade. This informs the interpretive model. If trade 

communities differentiate logics or pathways of innovation-based development as they do with 

middle-income development generally, then the trade relations must track with technology 

exports.15 The trade communities must be reified within the real-world contexts of each national 

innovation system. Otherwise, the communities may have a role for escape from the middle-

income trap and may even be used to inform interpretation and strategies for China’s ascent, but 

it is not the intended innovation-based ascent.  

 
 

15 Or otherwise result from domestic consumption of innovative technologies.  
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The historical comparison will go beyond these foundational hypotheses and the 

limitations of the QCA analysis. To address the three stated research questions, countries will be 

compared across four main dimensions.  

• Industries leading growth: Which industries lead national economic growth 

provides evidence for whether or not it is innovation-based growth. Expected 

findings based on the QCA are reflected in Hypothesis 1.  

• Source and direction of investments: Tracking the financial ties of national 

innovators to government funding and private investors helps to identify 

development stakeholders, allowing inferences about the ways in which 

innovation-based development is state-led, domestic-market led, or foreign-

market led. It also helps to address the issue of financial autonomy from 

regulators. 

• Regulatory frameworks: In addition to financial allocations, government policy 

also influences institutional structure of the innovation system, such as 

geographic scope (whether the innovation system is national, regional, or local), 

organizational inclusion (whether large organizations or SMEs tend to innovate), 

the education and upskilling of the workforce, the extent to which firm R&D is 

collaborative or competitive, the extent of capitalization from intellectual property 

due to IP enforcement-practices, and which national industries are promoted and 

protected. It also helps to address the issue of firm autonomy from regulators in 

research activities. Evaluation of these factors may take into account exogenous 

factors such as institutional isomorphism (e.g., use of science parks and the 

geographic zoning of technology industries based on other countries models), 
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skilled-labor migration, or the impact of global technology trends on the national 

designation of strategic emerging industries, impacting government promotions 

and protections of industry as well as the primary direction of research activity. 

To aid in describing the interrelations among state, industry, and university within 

the national innovation system, I refer to three classificatory types: the statist 

model where decision-making is embedded within the state; the trip helix model 

where there is some overlap (e.g. committees or government-aided projects) but 

also autonomy from the state; and the Laissez-Faire model, where there is mutual 

and complete autonomy (See Figure 15). These are ideal types.  

• Export orientation: For innovation-based growth, a country’s produced 

innovations need to be consumed. They can be consumed either through domestic 

or foreign markets. A fourth dimension of analysis addresses both the level of 

reliance on foreign markets and to whom the country is exporting their 

technologies. Expected findings based on the QCA are reflected in Hypothesis 2.  

 

In addressing these four dimensions, there is no a priori expectation of how political regime type 

in general, and democracy specifically, may emerge as significant within innovation systems 

Consistent with the liberal-democratic measure used in the QCA, democracy is not reducible to 

electoral systems. I am especially interested in how democracy may arise as an issue in the 

discriminant trade of competitive technologies, concentrating it among democratic countries or 

among non-democratic countries. This relates democracy to export orientation.  

Another politicized aspect of innovation, albeit not directly related to democracy, is state 

representation of innovation stakeholders’ interests in government decision-making and 

innovation policy; or more basically, the opportunity for stakeholders to express such interests to 
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the state, which often presupposes their recognition by the state as viable innovation actors. For 

instance, is a minority segment of industry interests represented by the state, such as Big Tech, 

while SMEs and startups are overlooked? Does the general public have a role, as in broad S&T 

educational policy or consumer protections? After all, technology producers are not the only 

innovation stakeholders —research institutions, laborers whose interests diverge from their 

employing enterprises, and technology users should all be included as well. These are issues of 

the regulatory framework – the types of policy instruments used and who they are targeting. 

Democratic or authoritarian regimes may represent a broad or narrow range of stakeholders, 

which dissociates these regulatory issues from questions of regime type. 

Whether regulation reflects the diverse interests of innovation stakeholders is difficult to 

judge empirically, not only for academic onlookers but even for well-meaning government 

officials. A thorough academic account might detail lobbying efforts and public opinion. For my 

purposes, I will focus on the broad institutional structures: what type of enterprises are 

innovating, is there institutional overlap with the state, and who are the targeted benefactors of 

Science and Technology policy? Answers to these questions may provide initial evidence of  

 

 

 

State model 
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Triple-Helix model 

 

Laissez-Faire model 

 

 

Figure 15. National Innovation System (NIS) Classificatory Types (Ramella 2016: 166-67) 

For each of the four analytical dimensions — industries leading growth, sources and direction of 

investment, regulatory frameworks, and export orientation — a dynamic historical account is 

provided. The account will be divided into three main developmental growth stages: 

industrialization, middle-income, and escape. South Korea and Estonia will also have a fourth 

stage of ascent to upper income. Russia as an early industrializer will have a political stage ‘Cold 

War,’ which intervenes between industrialization and middle-income.  

Middle-income and escape stages are included for obvious reasons, but justification for 

industrialization is less obvious. By the time these countries have situated into the middle-

income level of development, they have already accumulated significant capital through 

industrial enterprise. A takeoff has already occurred. It is tempting therefore to re-describe the 

industrialization of these countries as done throughout the literature. A simple recapitulation will 

not serve our interests, however. On the one hand, industrialization tells us very little about 
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which industrial sectors will lead development past the industrial phase, or how profit gains will 

be reinvested. Given that deindustrialization is a common phenomenon among developed 

countries, the presumption that historically important industrial sectors will continue leading 

development will likely lead to error. On the other hand, that does not mean that the 

industrialization phase of history may be neglected, or that a journalistic account of recent 

developments would be sufficient for explaining innovation. On the contrary: the 

industrialization phase reveals the structure of public-private relations, which ossifies and is 

reproduced in innovative endeavors well past that historical period. Although a holistic 

recounting of the industrialization phase would not be useful, a summary centered upon the 

institutions of development is imperative. 

4.1. Russian Institutions of Innovation-Based Development 

Russia exhibited early recognition of the linkages between scientific advances and national 

development. Unlike many other developing countries (1990-2019), including South Korea and 

Estonia to follow, Russian innovation did not begin with technology transfers for 

industrialization. In imperialist Russia of the 18th and 19th century, pre-industrial scientific 

activity was high, and there were inventions to prove it: practical applications in atmospheric 

engines preceding the steam engine (Hill 2002), in radiotelegraphy preceding the radio (Susskind 

1962), and in iconoscopes and cathode-ray tubes preceding the television (Forrester 2019) to 

name only a few. The invention of these products was a result of both industrial inquisitiveness 

and exposure to international research programs. For instance, Aleksandr Popov’s developments 

in radiotelegraphy were influenced by Oliver Lodge’s lectures at the Royal Institution in London, 

and prototyped by French instrument makers (Susskind 1962). 
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 Although the basic impetus for technological innovation predated the industrial period, 

innovation practices would undergo nationalization and institutionalization within Soviet Russia. 

The basic infrastructure of the state-led Russian innovation system would be founded 

immediately after the Bolshevik revolution in the interwar period between 1918 and 1939. It 

would be led by Leninist-Marxist ideals of production by and for the working class. Yet by the 

time of Lenin’s ascent to power, technological progress was not all ideological. Tsarist Russia 

would abruptly realize the practical importance of technological sovereignty amid military 

conflict. By the onset of World War I, Russia was entirely dependent upon Germany for 

technology transfers. As the wartime aggressor ended these transfers, vulnerabilities in Russia’s 

national defense and economy were promptly exposed. The Russian government established 

domestic R&D institutes to limit foreign dependence. Since this time, Russian technological 

development has been closely intertwined with government functions of national defense and 

sovereignty. 

In addition to defense, the Russian innovation system would expand to cover other key 

government functions, such as modernizing manufacturing in the Industrialization era, or 

asserting political might in the Cold War era. The 1992 collapse of the Soviet Union and 

reorganization of the economy with greater reliance on privatization and entrepreneurship led to 

stagnation in innovation output. The stagnation was minimally responsive to policy stimulating 

institutional reform and injecting R&D funding. In the contemporary era of the Russian 

Federation, both in middle-income and beyond, the country has made practical advances 

surrounding technology use-cases in critical national industries; nevertheless, Russia has been 

unable to successfully transition away from traditional industries such as energy and weapons 

manufacturing, to modern high-tech industries such as nanotechnology. There has been no 
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second take-off or innovation-based economic transformation, though there has been modest 

innovation-based growth. 

4.1.1.   Industrialization (1917-1945) 

The Bolsheviks subscribed to the Marxist conception that technological development and 

deployment of new methods of production would determine the structure of society and course 

of economic development (Joravsky 1961). With collective ownership of technology and the 

nationalization of technological innovation and production, all of Soviet society could benefit 

from progress. Technological progress was therefore a priority from the beginning of the Soviet 

regime. 

In 1919, Lenin revised the regulatory framework for intellectual property, effectively 

abolishing private intellectual property and instead offering inventors’ certificates (van 

Caenegem 1993). Certificates served as government acknowledgement of an inventor for their 

invention; they were supplemented by government compensation, yet they did not allow the 

inventor exclusive rights to apply their invention. Neither were details of the invention widely 

publicized for open usage. Rather, the government itself sought applications for the invention 

and were responsible for redistributing it to those industrial organizations where it could be used. 

Although a 1931 policy (‘Statute on Inventions and Technical Improvements’) would introduce 

patent protections, the introduction was merely nominal: inventors did not apply on moral 

grounds, or because the patents were not enforced, or because inventions made by employed 

persons did not qualify. This IP regulatory framework would persist unchanged throughout the 

life of the Soviet Union.  
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IP regulation was a first step to nationalizing technological development, and reform 

occurred swiftly. The greater challenge ahead was to form a government bureaucracy that was 

sufficiently entrenched in industry to comprehend production challenges, sufficiently agile to 

adapt to emerging areas of innovation, all while maintaining sufficient oversight for strategically 

redistributing both innovation inputs and outputs. 

For carefully detailing the early institutionalization of R&D within government and 

industry from the Bolshevik uprising until World War II (1917-1939), Robert Lewis’s book 

Science and Industrialization in the USSR (1979) is invaluable. Lewis argues that this early 

period was the most formative for the Soviet’s national innovation system. Like the IP regulatory 

framework, the basic bureaucratic structure of the state institutionalized during this period would 

remain with the USSR throughout the Cold War until its dissolution. My account of this period 

summarizes Lewis’s work. 

In the aftermath of the Bolshevik revolution of 1917, many scientists were positioned 

within commercial industry and were by Bolsheviks considered members of the capitalist class.16 

Government officials and scientists distrusted each other; yet the new socialist government 

needed scientists for implementing the Soviet state’s industrialization strategy. The 

establishment of new research institutions — 33 between 1918 and 1919 — drew scientists into 

the service of the state, increasing standard salaries and improving living conditions. Over the 

next twenty years, increases in R&D institutions and personnel would increase tenfold. State 

funding was gradual and lagged behind, but also steadily increased. Lewis argues that by the 

early 1930s, the institutional core of the Soviet innovation system had already been established. 

 
 

16 Again, consider the forementioned Aleksandr Popov, who was wealthy, learned, and able to travel for scientific 
demonstrations.  
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Joseph Stalin’s violent catalyzation of industry from when he assumed office in 1929 

throughout the 1930s was accompanied by several additional institutional changes. The general 

trend during this time was differentiation within the system, and decentralization from this core 

into specialized institutions. The initial head of the economic system was the Supreme Council 

of the National Economy, which centralized plans for industrialization across economic sectors. 

This generalist institution would differentiate into various commissariats specializing in each 

major industrial sector: commissariats for light industry, heavy industry, and timber. These in 

turn, would differentiate into commissariats for defense, engineering, metallurgy, etc. 

Differentiation proceeded to divide administrations into smaller subunits, each commanding their 

own research and development activities. Each commissariat interacted with industrial 

organizations that were likewise differentiating into smaller, more specialized units. While the 

commissariats carried out applied research, the Russian Academy of Science (RAS) would carry 

out basic research, creating a division of labor between scientific and engineering advances 

(Williams 2011).  

Top-down innovation planning was considered advantageous because it reduced the kind 

of cost redundancies in research and spending that were characteristic of innovation systems in 

advanced capitalist economies.17 In addition to limiting wasteful spending, state oversight of 

R&D funding also limited risk. Although some R&D spending was on creation of novel 

industrial products and processes, larger outlays were made for research on iterative product 

development and domesticating the manufacture of imported technologies with cheaper, native 

raw materials. This is reflected in the Soviet portfolio of R&D investments across industries in 

 
 

17 This was a remarkably early line of argument for centralization of innovation system. It would become a refrain 
throughout several transitional economies with statist innovation systems, including Japan and South Korea. 



 
 

107 

the 1920-1930s period, which reveals proportionately low investment in the strategic areas of 

chemical and electrical industry (Lewis 1979: 32).  

The areas for which the government supported novel-product research are informative. 

From 1917-1945, Russian product inventions included the AK-47 assault rifle, Katyusha rocket 

launcher, and the T-34 battle tank (Boot 2014; Prenatt 2016; Zaloga 1993). Defense equipment 

did not work with the import-and-upgrade model of innovation because it could not be 

imported.18 Boosted by onset of WWII, a burgeoning Soviet defense industry aligned perfectly 

with the needs of a statist national innovation system. First, as it was during wartime, the new 

products were practical for the survival of the state. They met immediate demands. Second, 

these were truly Soviet innovations, and could therefore symbolize national progress. Plenty of 

historic innovations were falsely propagandized as Russian inventions by the Soviets, from the 

light bulb to the radio. Unlike these claims, the claims regarding military advancements were 

contemporary, valid claims to innovation. Such technological achievements may have also 

contributed to perceptions of state legitimacy. Third, the new products not only served the 

Soviets needs, but also those of other countries in the War. Although the Soviets were 

unsuccessful importing warfare technology, they could export to allies for profit. Arms exports 

were widely used by USSR during the industrialization-era as a source of revenue to support 

munitions factories, with destinations such as Turkey, Iran, Afghanistan, and China (Stone 

2013).  The wartime advances led to the coalescence of the national innovation system with the 

 
 

18 During WWII, the United States’ Lend-Lease Act supplied the USSR with some planes and automobiles, food, 
and clothes (U.S. Mission Russia 2020), but this was only a small fraction of the resourced needed for the war 
(Harrison 1988).  
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military industrial complex. Two-thirds of all government funding for R&D research would be 

directed towards military (Williams 2011). 

Before proceeding to the Cold War era, it is also worth noting that all members of the 

Russia-centric Trade Community 3 identified in the QCA — modern day Ukraine, Belarus, 

Armenia, and Kazakhstan— were all constituent members of the USSR from this early time. 

They would not only be benefactors of industrialization through regional trade, but agents of 

industrialization. Push- and pull- factors had led to the rapid urbanization of Russia, and the state 

policy of korenizatsiia (nativization) would not only ensure that non-Russians could be 

integrated in production, but provide opportunities for placement in top political and industrial 

positions (Liber 1991). 

4.1.2.  Cold War era (1945-1992) 

In the Cold War era, the statist model of national innovation persisted, as did its intertwinement 

with defense, aeronautics, and the military industrial complex. During this period, one observes 

famous Soviet achievements that had tremendous cultural, political, and economic impact 

globally.  

Foremost among these was the creation of the Soviet nuclear bomb RDS-1 in 1949, 

possession of which further elevated the USSR’s status as global superpower and intensified 

political conflict and competition between the country and the USA. The arms race between the 

USA and the USSR did not end in stalemate with mutual nuclear capabilities. It would continue 

through supply of weapons to opposed countries during conflicts such as the Korean War and 

Vietnam War. More importantly for technological innovation, the arms race also encompassed a 
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competition for space. Space had become a strategically important military site to be used for 

reconnaissance, communication, and signaled navigation.  

In addition to nuclear capability, aerospace missions manned and unmanned became 

major Soviet achievements of innovation, projects that were also driven by military funding and 

R&D. This includes the first satellite, Sputnik 1 (1957); the first spacecraft for orbital flight, 

Vostok 1 (1961); the first spacecrafts to transmit photographic data of the Moon, Luna 9 (1966), 

and first to take robot samples from the Moon, Luna 16 (1970).  

The USSR economy increased steadily throughout the Cold War (Figure 16). Moreover, 

high-innovation sectors tracked with those leading the Soviet economy, which were primarily 

heavy industry, defense, and aerospace. Outside of these industries, enterprise R&D activity was 

stagnant. In an effort to widen R&D projects to other sectors, the state created work orders for 

R&D (called zakaz-naryad), which would be used to invest directly in R&D projects instead of 

in institutions and enterprises themselves (Gershman et al. 2018). The policy effort failed due to 

bureaucratic mediation and failures of enterprises to cooperate (ibid). 



 
 

110 

 

Figure 16. USSR GDP per Capita, 1917-1992, International $ at 2011 prices (Our World In 
Data 2023) 

Despite a historic streak of technological advancements, the institutional basis of Soviet 

innovation had not significantly changed from the time of industrialization. This was not 

unassociated with USSR collapse. The concentration of national productivity within a narrow 

segment of industry meant that economic growth was constrained, not only by market limitations 

(i.e., inability to meet or generate demand) but also by artificial constraints imposed through 

centralized planning. Bureaucratic inefficiencies and irrationalities compounded (Balzer 2019). 

Moreover, there had for a long time been stagnation in technological progress outside of defense. 

This was not as pressing an issue when the defense industry was contributing to economic 

output. But the late-1980s coincided with an overall decline in demand for USSR military 

authority, both diplomatic and technological: the Cold War de-escalated, the Soviet-Afghan War 

ended, and the Angola and Mozambique Civil Wars (of which Soviets were supplying military 

equipment) ended. Economic reliance on the defense industry quickly hobbled the economy, 

which could not recover through its other underdeveloped industries. Many other political and 
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economic factors would be involved, but these flaws inherent within the national innovation 

system itself contributed to the 1991 collapse of the Soviet Union.  

4.1.3.  Middle-income (1992-2003) 

From a teetering economy in the late-1980s, Gorbachev introduced privatization and opening 

policies (perestroika and glasnost) to decentralize decision-making and create new sources of 

growth. While the planning did not reverse decline enough to save USSR’s sinking economy, the 

policies were indicative of the trend that the Russian Federation would follow for the coming 

decade: the gradual introduction of market mechanisms and closer economic integration with 

other countries outside of the military sector.  

 One industrial sector in particular would emerge to fulfill the new task of economic 

stabilization: the energy sector. To a significant extent, the fuel and energy complex has replaced 

the military industrial complex. The story of Russia’s energy-industry success combines several 

factors: (i) the exogenous rise in global oil prices, (ii) deepening integration into foreign markets 

through state-led liberalization, and (iii) strategic innovation within the energy industry. 

Oil production was not new to Russia and dates back to the 1920s. A Yamal-Europe 

pipeline brought natural gas from Russia to Western Europe since the 1970s. However, global 

gas prices rose dramatically from the early 2000s (Figure 17). Main reasons for this increase 

include the ascent of China, which would become the world’s largest energy consumer; the Iraq 

war, which disrupted oil supply chains; and oil production cuts by OPEC countries (Gallo et al. 

2010). 
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Figure 17. Crude Oil Prices WTI (Source: Trading Economics 2023) 

In addition to oil prices, market liberalization of Russia’s energy industry created an 

environment for foreign investment. The state remained a primary source of investment in the 

energy sector, but transnational oil companies increased in importance with the use of production 

sharing agreements (PSAs). These agreements were made between governments and private 

companies granting permission for oil exploration and extraction. PSA regulation was created by 

President Yelstin in 1993 and brought into line with international standards over the next two 

years. The Russian government then signed production sharing agreements with several 

international oil companies, including USA’s ExxonMobil, France’s Total, and Netherland’s 

Shell.  These agreements were among the largest foreign investments in Russia (Krysiek 2007). 

In addition to the upswing in oil prices and favorable economic reforms, technology 

transfer and innovation enhanced efficiency in oil extraction and transport logistics. By the late 

1990s, oil fields were being depleted and production declined to mid-1980s levels (Pongratz, 

Kuvshinov, and Latkin 2008). The transnational companies introduced new state-of-the-art 
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techniques and technologies such as liquified natural gas and horizontal hydraulic fracturing 

(Krysiek 2007). Meanwhile, Russians innovated new solutions to extraction, improving 

chemicals used in fracturing and introducing new methods (e.g., propped hydraulic fracturing) 

and technologies (e.g., tip-screen-out design). The new innovations were able to restore and even 

exceed previous levels of productivity (Pongratz et al. 2008). Overall, national petroleum exports 

would grow from 16 billion (30% total exports) in 2003 to 69 billion (52% total exports) in 2003 

(Observatory of Economic Complexity 2023c). 

 

Figure 18. Oil Production at Producer Sibneft, 1974-2004. Technological Transfer and 
Innovation in Early 2000s. (Source: Pongratz et al. 2008) 

These technological advances are not reflective of the national innovation system as a 

whole. In the early years of the Russian Federation, the national innovation system was 

retrenched in the more modest pursuit of economic stabilization. As Gershman et al. (2018) 

recounts:  

“After the collapse of the Soviet Union in the 1990s, the S&T complex faced a systemic 

crisis. Gross domestic expenditure on R&D (GERD) in 1990–1995 dropped by a factor of 

four (in constant prices); government budget appropriations or outlays for R&D 
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(GBAORD) – by a factor of five; the number of R&D personnel – by a factor of two. The 

GERD to GDP ratio decreased to 0.7–0.8%, and for several years remained under 1% – a 

typical level for countries with weak S&T capabilities.” 

 

Altogether, this provides evidence that innovation spending was responsive to high-performing 

industries rather than leading performance across industrial sectors. This continues the logic of 

the Soviet-era innovation system in which R&D targeted nationalist industries, with the 

important difference that economic opening both created technology transfer – easing the burden 

of innovation – while also generating markets for export. 

The overall impact of market liberalization is reflected by a surge in Russian trade 

partnerships. Between 1995-2003, Russia’s number of trade partners increased 84%, from 105 

trade partners to 193 (Observatory of Economic Complexity 2023c). Petroleum, minerals, and 

metals were the primary exports (ibid). 

 Former Soviet countries are highly dependent on Russia for energy and natural resources, 

foremost among these are Belarus, Ukraine, and Armenia (Balmaceda 2007). Meanwhile, 

Kazakhstan is oil-rich in reserves, but grants Russia a near-monopoly in use of its oil fields for 

production and profit-making (Woehrel 2010). Thus, all countries in Trade Community 3 are 

intimately involved with the Russian energy economy, contributing either to supply or demand. 

However, more fundamental than the energy itself, they tend to be dependent upon Russia for 

technological advancements. As Radosevic (1998) summarizes these needs: 

“...post-socialist economies have inherited (i) relatively well-developed, absorptive 

innovation and R&D capacities; (ii) externalized and, in market economy terms, highly 

unbalanced S&T systems; and (iii) a system of weak incentives (soft budget constraints) 

based on personal (institutional) networks.” 
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By the end of the middle-income period, Russia itself would still exhibit all of these 

characteristics. Further economic development in the escape period, rather than resolving these 

issues, would bring them to the fore. 

4.1.4.  Escape (2004 – Present) 

The escape period of Russia’s national development reflects a renewed commitment to 

comprehensive innovation program and technological sovereignty that was not evident since 

early Soviet times. This approach is observed both in the state’s financial and regulatory 

contributions in reforming the national innovation system, as well as a new nationalist 

reappropriation of control within its energy industry. This shift in national strategy was led by 

Vladmir Putin, who assumed office in 2000. 

Reasons for why the Russian government renewed focus on comprehensive innovation 

are unclear. It could be that economic stabilization had been sufficiently achieved, and that there 

was sufficient state revenue to begin reinvestment in R&D. Or perhaps the political leadership 

was sufficiently convinced of the potential impacts of Industry 4.0 technologies (automated 

networking and production), in which Western countries are leading advancement (Dezhina and 

Etzkowitz 2016). Or it could be a basic aspiration by Russia for its innovation economy to 

replace its energy- and raw-material model, as some claim (Ovcharenko et al. 2021). Regardless 

of reason, a change in objective from targeted innovation to a more comprehensive innovation 

program is obvious. According to the STIP Compass (EC-OECD 2021), only three innovation 

policies were passed in the entire middle-income decade; there would be 60 innovation policies 

in the following decade. These policies overwhelmingly use the mechanism of direct or indirect 

financial support to stimulate technology entrepreneurship and R&D activity.  
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Despite all of the policy and funding, enterprise R&D investments and research activity 

has remained overall stagnant (Dezhina and Etzkowitz 2016; Lanshina 2017). Figure 19 

illustrates how neither R&D investment, activity, nor innovation-based revenues have increased 

in the escape period. 

 

Figure 19. R&D Investment Activity and Revenues, 2002-2012 (Source: Gokhberg and Roud 
2016) 

For the energy industry, innovation reforms go beyond state funding and seek to reshape 

the very structure of the industry. From 2004, Putin contributed to the consolidation of Russian 

power within the energy industry by mergers and acquisitions among the nation’s largest 

producers. This included the merger of the largest state-owned oil producers Sibneft and 

Gasprom into Gazprom Neft (2005), as well as Rosneft’s acquisitions of Yuganskneftegaz 

(2004) and multinational producer TNK-BP (2013). This had the effect of recentralizing industry 

under government authority. 
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More recently, in addition to regaining control and oversight of state-owned assets, 

Russia began to dissociate from foreign-owned assets. The policy shift from (a) combining 

technology transfer and innovation to (b) strategic energy partnerships and technological 

sovereignty is an adaptation to Western sanctions brought upon Russia by its military exploits 

(Strielkowski, Rausser, and Takhumova 2021). The prescribed method of compensating for the 

lack of technology transfer is to engage in strategic R&D partnerships among BRICS countries 

(Brazil, Russia, India, China, South Africa), whose innovation industries are believed to 

complement each other (Zhdaneev 2022). 

Summary of Russian Development 

The modern Russian innovation system is heavily influenced by its Soviet past. Statist 

centralization of decision-making and the concentration of R&D in heavy-industrial sectors has 

characterized much of the national history. Lacking the market mechanisms that would stimulate 

entrepreneurship and diversify R&D activities across industries, Russia’s concentrated 

innovation system has been subjected to the high volatility of international markets and domestic 

politics. 
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Figure 20. Historical Overview of Russian Innovation Developments 

 4.2 South Korean Institutions of Innovation-Based Development 

As with many developing countries, South Korean economic institutions emerged historically to 

negotiate the objective of economic sovereignty with the realities of foreign dependence. 

Institutions of innovation are no exception to this trend. Innovation has been part of the 

development strategy for realizing national sovereignty from a surprising early period. However, 

the innovation strategy has evolved in reaction to shifting sources of foreign dependence and 

competition. 

As a militarized and authoritarian state that did not successfully achieve true democratic 

status until the 1987-88 (Cheng, Haggard, and Kang 1998), the negotiation of sovereignty and 

dependence was all tightly controlled by the state. Economic liberalization and the inclusion of 

non-state actors in state economic planning occurred gradually. It started with favored faction of 

economic enterprises that came to dominate the South Korean economy (and still do). State 

permissions of market influence would then extend to SMEs and technology startups even if 

such enterprises would struggle within oligarchic contexts already established. 
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Most scholars date the modern developmental state to the military coup of Park Chung 

Hee (1961) or his first economic plan (1963) (Wang 2007). Given the political instability and 

corruption prior to this time, this dating makes sense, and my analysis will also begin here. 

However, I must also mention two institutions that predated this era, and their purported 

significance for development. 

First and foremost, the South Korean state bureaucracy was formed in the context of 

Japanese colonization during this early time. Under Syngman Rhee in the post-war era (1950s), 

bureaucracy was "ineffective and disorganized, characterized by widespread corruption and 

patronage" (Cheng et al. 1998: 100). Nevertheless, it was bureaucracy: there remained the 

vestiges of an effective colonial Japanese bureaucratic form that would serve as a model for 

future reform by the Park regime. This Japanese bureaucratic model of the state and it’s fit with 

Korea would become a determining factor in the effectiveness of top-down industrial policy 

(Naughton 2018). 

Second, Confucianism was a salient substantive-rational institution in Korean society 

prior to the existence of the developmental state. Whether or to what extent Confucianism has 

been viewed as significant for economic growth has oscillated over time. 

Weber and Parsons both argued that Confucianism was an obstacle to modernization and 

to development of bureaucratic-rational state: it was symbolic, ritualistic, and reflected 

particularistic themes (Parsons 1977). For example, the function of education was to create a 

cultivated gentleman rather than prepare one for a vocation. Their view was reflected in a wider 

consensus in the 1950s and 1960s. Scholars of this period added to this list of Confucian 

qualities counterproductive to growth: authoritarianism over autonomy, justice over profit, 
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professionalism over unskilled labor, emotional bonds over economic ties of exchange, etc. (Kim 

2017: 7-8). 

Perhaps with the aid of hindsight bias, by the 1980s and early-1990s scholars had taken 

up the exact opposite position. Observing the rapid growth of NEIs in East Asia, scholars began 

to see Confucianism as bearing elective affinity to economic development among all Four Asian 

Tigers of Korea, Taiwan, Hong Kong, and Singapore (Chan 1996; Kim 1997). Confucian ethos 

positively associated with a wide range of individual values (industry, frugality, asceticism), 

social values (moral education), principles of organization (bureaucracy, collectivism, harmony), 

political culture (state paternalism and political leadership), and worldviews (this-worldliness) 

that are conducive to economic growth (Kim 2017: 10-12). Moreover, the Confucian 

meritocratic approach to civil service, using examinations for admissions and promotions, was 

also a core component of later attempts to formalize the Korean bureaucratic state and to strike 

an aristocratic-bureaucratic balance (Palais 1984). 

However, within the decade this view of Confucianism was on trial by the emergence of 

a South Korean financial crisis (1997), and the program tying Confucianism to economic growth 

was abandoned. Instead, theorists were quick in their return to blaming Confucianism for 

excessive state intervention and crony capitalism brought on by its familial and particularistic 

bent (Kim 2017). 

While it is worth noting this scholarship as a potential source of a substantive-rational 

institution's contribution to economic growth, it is inconclusive. Moreover, it is my position that 

such radical oscillations in core research theses are reflective of a degenerative research program 

(Lakatos 1970). While there may be some affinity or aversion between Confucian institutions 

and those for development, the long history of research making these connections has neither 
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progressed in theory nor empirics, nor is it in the scope of the present work to make an 

independent assessment. 

4.2.1.  Industrialization phase: 1961 - 1985 

At the time of Park Chung Hee's military takeover in the early 1960s, the main economic exports 

in Korea are primary products: agricultural products (esp. fish) and textiles (esp. silk) (Kim 

1971). These are labor-intensive industries and key source of adding economic value was 

through cheap labor rather than innovation. The import-substitution strategy of development that 

Korea had followed during the 1950s was limited by a lack of technological capital to support 

industrial growth. It also failed to reduce economic dependence by curbing imports, as imports 

during this time far exceeded exports (Seth 2017). 

Reluctantly, the Park regime normalizes relations with Japan in 1965 and begins 

importing advanced capital technology. The state issues its second five-year economic plan 

(1967-71) to shift to heavy manufacturing industries that could make use of this technology, 

combined with an export-oriented development strategy that would find foreign markets for 

buying these goods. Korea had depended upon the United States throughout the postwar period 

for aid and reconstruction; it would also rely on the country in the 1960s as a key trading partner 

to purchase the new machines, chemical, ships, and electronics produced. 

South Korea's dual reliance on these countries was perpetuated by the import/export 

strategy, but it proved effective for industrialization, creating double-digit GDP growth for 

several years by the end of the decade. The industrial enterprises driving this transition, typically 

large family-run conglomerate enterprises or chaebol, become a mainstay of the South Korean 

economy. In an environment of scarce capital, the government uses state-owned banks to 
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supervise capital flows and firm performance by concentrating it within this narrow segment of 

industry. They are privileged through government contracts, grants, and low-interest loans. High-

performing chaebol are rewarded with steady streams of investment, increasing protections for 

growing market share, and capacity for expansion into new industry; low-performing chaebol are 

in many cases cut off. 

The system is imperfect. Development measures are undermined to some extent by 

government corruption and bureaucratic inefficiencies. But it illustrates the type of relative 

autonomy between the state and industrial capitalist class that has since been found conducive to 

rapid growth. 19 It also creates an oligopolistic industrial structure that would prove difficult to 

shrug off in later growth stages. By 1989, just 43 chaebol would account for 41% of all 

manufacturing sales (Hamilton et al. 2000). 

Despite the nascent stage of industry during the industrialization phase, there is already 

movement on the innovation horizon and an expression of interest by the state in science and 

technological upgrading. Developments for science and technology are foundational at this time. 

The late 1960s saw the founding of the Ministry of Science and Technology (MOST, founded 

1967), and the first major center for applied research, the Korean Institute of Science and 

Technology (KIST, founded 1966). KIST is an institutional shell at this point and does not begin 

research practice until the 1970s. In the meantime, the state establishes an agency whose sole 

purpose is to promote a broader culture of technological innovation. The Korean Foundation for 

 
 

19 The autonomy was indicated by the fact that both parties could act outside the interests of the other -- the state 
could cut off funding to under-performers and the chaebol could spend in ways inefficient for national growth (Seth 
2017). But there were sufficient incentives to coordinate.  
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the Advancement of Science and Creativity (KFASC, founded 1967) has the following expressed 

objectives (EC-OECD 2021): 

• To promote the sciences in the media including online newspaper and 

broadcasting on science and technology. 

• To diffuse a creative "Science Culture" by supporting youth science clubs and 

Korea Science & Creativity Festival 

• To spread "Maker Culture" by providing space for creative makers and inventors 

• To promote "Science Culture" through planning, research, and investigation into 

science culture 

More than $500 million is injected into this cultural program targeting civil society, academic 

societies, and young firms (1-5 years old). This broad promotion of science is also reflected in 

designating April as "Science month" with events to make the public aware of the national need 

for scientific research. 

The creation of KIST and KFASC are long-term programs for human capital formation at 

home. This would be combined with policies for attracting foreign talent, helping to fulfill the 

immediate need to staff the established government agencies and industries tasked with 

technological upgrading. A scholarship program is established to attract foreign researchers. 

Later, a tax-incentive program is established so that startups less able to afford foreign talent 

were compensated with a tax benefit. 

Parallel to this, the state also incentivizes human capital development among its own 

officials, including those that would be involved in innovation policy. The Park regime adds civil 

service examinations and institutionalizes meritocratic promotion practices. 
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It is clear from this industrialization period that early leadership in innovation was 

comprehensive. The state pursued all courses both in what was researched, from the promotion 

of general science to applied industrial research, and who could potentially contribute to 

research, in the public sphere from sealed government offices to high school classrooms -- and in 

the private sphere from giant conglomerates to small firms. 

By the early 1980s, there was sufficient R&D activity to warrant the government to 

survey business enterprises about their investment and research practices, feedback that would be 

used for the design of further innovation policy. 

4.2.2.  Maturing economy phase (Middle-income): 1986 - 1995 

Prior to industrialization, the South Korean GDP level was among the lowest in the world, 

matching that of Haiti and Ghana. The country would ascend to middle income at an astonishing 

pace. From 1986-1988, its 12% GDP growth rate is the highest in the world. Yet, the old 

problem of national sovereignty haunts growing import-dependence on Japan and export-

dependence on USA. Indeed, the issue is worsened by the grave extent of fiscal debt owed 

especially to Japan for its imports of machinery used for heavy manufacturing. 

These debts pressure the government to slow spending. Instead of injecting investments 

into the chaebol for technological imports, the state begins a strategy of economic liberalization. 

This is reflected in the privatization of investments and the reduction of market coordination. 
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The Park regime had limited FDI to reduce foreign dependence within the private sphere. In the 

Young-Sam administration (1993-1998), these FDI controls are lifted 20. With the influx of 

foreign investment and access to non-state financial institutions, the chaebol is able to expand 

beyond the rate determined by state-investment alone. 

Further steps are taken towards economic liberalization. Young-Sam's New Economic 

Plan also dissolves the Economic Plan Board that had been established to coordinate industrial 

developments (Kim 2000; Kong 2000). One government measure to make the chaebol specialize 

in particular industries is announced but its existence in nominal; the policy is left unenforced 

and ineffective (Seth 2017). 

Economic liberalization had both positive and negative consequences. The key positive 

consequence was that Korea now had a more diverse integration into the global economy; 

although there was still dependence on Japan, as trade increased with a wider variety of countries 

in Southeast Asia, Europe, and eventually with China, this became a relatively smaller 

component of the trade plan. 

However, the key negative consequence is that the profit interests of the chaebol become 

disembedded from the interests of the developmental state. Chaebols seek profits by expanding 

into industries already covered in the domestic economy, creating redundancies rather than 

specialization in industry. They incur massive corporate debts in the process. By 1996, the top 10 

chaebol have a 622% debt-to-equity ratio (Wang 2007). 

 
 

20 Young-Sam is the first democratically elected president of the Sixth Republic that still exists today. Although 
there was a need for the Korean state to reduce its spending due to mounting foreign debt, it is also worth noting that 
this austerity measure came in the context of a global wave in neoliberalism.  
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Despite the privatization of this period, the state still sought collaboration with industry in 

R&D and continued its original commitments to public-private R&D infrastructures. However, 

we see greater specialization in the policy targets rather than a general policy framework. 

Noticeably, the policy specification of firm size, ownership, or sector does not directly or 

holistically address the chaebol, despite their increasing importance as key industrial actors and 

drivers of innovation. For instance, state financial institutes are established that invest in SMEs 

(The Korea Technology Finance Corporation, founded 1989), or that are specific to the ICT 

sector 21. The state also targets public research institutions, providing recommendations for how 

to invest 22, what are worthwhile investments 23, and how to disseminate knowledge among 

themselves, firms, and universities 24. 

The focus on ICT industry during development was strategic: already by the 1980s, South 

Korea's leading exports are consumer electronics, computers, and semi-conductors (Seth 2017). 

The chaebols that were operating within this sector had more opportunities to engage with the 

state investment and collaborative infrastructures. 

This sectoral focus also had implications for the type of innovation being researched. ICT 

is lighter industry than steel, machine, and shipbuilding, but it was still capital intensive. Value-

added continued to be primarily through machine efficiency. Moreover, labor costs were rising 

in the maturing economy. The urbanization process that occurred during industrialization was 

over; the labor pool was more delimited and educated. For all of these reasons, process 

 
 

21 The Information and Communication Promotion Fund, 1993  
22 The Recommendations to Public Enterprises for R&D Investments, 1993  
23 The Science and Technology Foresight, 1994  
24 Cooperative R&D Promotion Act, 1994  
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innovation for improving efficiency in production had been the primary form of innovation in 

South Korea. 

Yet, as capital-intensive as the ICT industry is, it is also an industry that mass produces 

consumer goods, whether final products or components of final products. The emergence of ICT 

as a strategic sector within a maturing economy gave salience to the fact that further 

development may not consist only in process innovation, but also product innovation. There was 

only so much profit to be made in replicating existing technologies. Hence, during this middle-

income period, both the state and chaebol made the first substantial outlays on product 

innovation (Wang 2007: 11-12). 

Driven mostly by the private sector but supplemented through the institutions and 

collaborative infrastructures established through government, South Korea would dramatically 

increase innovation investment. In 1992, with 1.798% of GDP invested in R&D activities, Korea 

enters the top 10 R&D-investing countries (OECD 2023). They would gradually climb the ranks 

in the coming decades, though never slip below this position set during the middle-income 

1990s. 

4.2.3.  Escape phase (Low-upper income): 1996 - 2006 

In December of 1996, having escaped the middle income level but still with significant room for 

advancement (especially in social conditions including, labor, health, inequality, and material 

security), South Korea is admitted as part of Organization for Economic Co-Operation and 

Development or OECD (Korean Ministry of Foreign Affairs 2023). The organization is a forum 

for evidence-based policy discussion and growth strategies. Membership in the organization 
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becomes symbolic of South Korea's progress, and the country is honored as only the second 

Asian country to join after Japan. 

Yet eleven months later, grave new challenges arise and the risk of unregulated 

borrowing from foreign financial institutions comes to a head (Weiss 2000). The Japanese yen 

declines in value as the country enters into a recession; the price of leading Korean exports from 

all historical periods spanning textiles, ships, and computer chips all plummeted; Korean 

exporters suffer financial loss on their exports (Adelman and Byung Nak 1999). To worsen 

matters, the government responds ineffectively, allowing one chaebol to fail while bailing out 

another, scaring off foreign investors with inconsistency (Kihwan 2006). 

This financial crisis sets the tone for new industrial policy and resets state-industry 

relations for the next decade. Young-Sam's successor, President Kim Dae-Jung, will begin to 

balance neoliberal policy with greater financial controls. He makes the allowances for chaebol 

bankruptcy part of the state position rather than a one-off incident. He reinstates economic 

planning commissions to monitor debts and investments 25 (Wang 2007). The chaebol are also 

required to specialize within an industry to prevent redundancies in investment, prioritizing 

national growth over narrow profit incentives (Seth 2017). 

With these regulatory controls in place, Dae-Jung nevertheless does not intervene in the 

flows of private investment already established in the middle-income period. FDI between 1998-

2003 more than doubles that of the previous 30 years (Wang 2007). Within this environment, 

and with the help from OECD partners for recovery guidance, the economic crisis is managed 

 
 

25 Planning and Budget Commission, Financial Supervisory Commission, Korean Asset Management Corporation  
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without destabilizing the economy (Korean Ministry of Foreign Affairs 2023). The economy 

contracted by 5% in 1997-98 but bounced back to double-digit growth in 1998-99. 

The state's unprecedented allowance of FDI in the post-crisis period reflects a greater confidence 

in the national integrity and robustness of the economy. This confidence is also reflected in a 

general development strategy shift. Since 1963, the strategy had been export-orientation, by 

which it focuses on exerting its own economic influence by outbound flows of goods to other 

countries. With the Dae-Jung administration, emphasis would instead be placed on the trans-

nationalization of the domestic economy (Wang 2007: 11). This would allow goods to flow 

outbound and inbound across Korean borders. It would create greater competition for chaebol, 

stimulating investment in R&D in order to overcome the new challenge of domestic competitors. 

Indeed, R&D expenditures would reach new heights. By 2007, R&D as a percentage of Gross 

National Product reached 2.873%, placing Korea in the top 5 R&D-investing countries (OECD 

2023). The state still provides financial support for R&D through state financial institutions, but 

the majority of R&D expenditures remain in the private sector concentrated among the top 

chaebols. 

 1996 1997 1998 1999 2000 2001 2002 

Top 5 companies 32.3 36 40.2 42.6 34.8 35.6 37.5 

Top 10 companies 44.5 48 49.7 53.3 45.9 43.4 43.2 

Top 20 companies 56.5 59.4 60.8 61.9 55.4 49.8 49.6 
Figure 21. Concentration Rates of R&D Spending From South Korea (Wang 2007) 

Indeed, the state attempted during this time to develop its SME innovation capacity to support 

greater market competition. New policy in 1996 designates Technoparks, industrial clusters 

designed to promote collaborative infrastructures among SMEs and startups. The following year, 

seven such geographic zones were formed (Link and Yeong Yang 2018). Overall, 17 of the 18 
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Technoparks would be founded by the end of the escape period, all servicing SMEs. Other 

support for SME development would follow: the Korea Small Business Innovation Research 

(1998) supports SMEs both through R&D guidance as well as direct investments; the 

Technology Development Support Program (2002) uses public funds to ensure the purchasing 

innovative goods produced by SMEs. 

Despite the policy targeting SMEs, the chaebol would continue to be the national 

champions in innovation investments and returns. 

4.2.4.  Advanced phase (Upper income): 2007 - Present 

As South Korea approached the end of the escape phase in the mid-2000s, the benefits of product 

innovation had already proven themselves. Dynamic random memory chips (DRAMs), thin-film-

transistor liquid displays, and new varieties of mobile phone hardware had by this point all been 

invented and iterated upon by the South Korean chaebol (in some cases, independently of each 

other). These items solidified as South Korea's most lucrative goods. 

There simply was no dilemma pressing firms about whether to invest in process or 

product innovation: it was clear that both would be essential to remain competitive (Hobday, 

Rush, and Bessant 2004). In the earlier days of South Korean manufacturing, the strategy was to 

produce a small range of goods with high efficiency. By this point, efficiency permitted the sales 

of lower value goods and innovation permitted the sale of premium goods, all of which would 

contribute to a firm’s offering. 

While government policy abounds, it follows much of the patterns established during the 

escape phase: financial nourishment of SMEs and public research institutions to lay a basic 

groundwork for a culture of innovation in Korea; additionally, policy supports the formation of 
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new methods (often digital) for the storage and distribution of innovation information for 

collaborative usage. More recently, government policy also targets specific projects at the 

technological frontier, such as projects in biotechnology and artificial intelligence. 

The top chaebols continue to drive innovation-based growth. In 2019, Samsung was the top 

patent-holding company in the world and its revenue was equivalent to 13% of Korea's national 

GDP (Gunia 2021; IFI Claims 2023). However, it has also had a 20% hold on national GDP 

since at least 2017 (Herald Business 2022).  
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Figure 22. Historical Overview of Korean Innovation Developments 
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4.3  Estonian Institutions for Innovation-Based Development 

Estonia is post-Soviet transitional economy. It is in important respects not all that dissimilar from 

Poland, which is also among the few middle-income escapees that have ascended into the high-

income level. Indeed, the growth periods of Estonia and Poland are approximately the same as 

are the instruments of economic development, as are the liberal democratic institutions that were 

formed in their post-Soviet era. Policy strategies were not formed independently of each other: 

Estonian President Laar’s economic policy was influenced by the Polish economist Leszek 

Balcerowicz (Laar 2007). Moreover, both countries were inextricably bound with the direction of 

the IMF, specifically the economic advisement of IMF economist David Sachs (Roaf 2014). A 

fuller account may parse out the extent of similarities and differences between Estonia and 

Poland in articulating the common logic of development.  

4.3.1.  Industrialization period (1948-1990) 

Estonian industrialization occurred under the Soviet regime. Rather than being directed towards 

economic growth as would be the case with a developmental state, industrialization was 

facilitated for the sole purpose of extraction by a predatory state. Technological transfer came 

directly from Russia as did the other productive inputs of raw materials and labor. Industrial 

outputs flowed directly back to Russia for consumption without filtering through the local 

economy. Top priority for the Russians was to tap the natural resources of Estonia through the 

mining and chemical processing of oil and shale; a pipeline ensured the stream of this industrial 

output back to Saint Petersburg (European Route of Industrial Heritage 2023).   Aside from the 

industrial extraction of oil, other big business included paper, furniture, food, and textiles (ibid). 
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 No domestic institutions for economic growth – let alone innovation-based economic 

growth – were established during this time.  Research and development was being done in 

Estonia during this time, but it was uranium enrichment by the Soviet military. Needless to say, 

it did not provide economic benefit to Estonians, nor did these institutions persist past Soviet 

occupation. Therefore, any account of the institutions for innovation-based growth in Estonia 

must begin in the post-Soviet era. 

4.3.2.  Middle-income period (1991-2000) 

The middle-income period in Estonia was responsible for its modernization and the 

establishment of its key economic institutions. Estonia gained independence in 1991 and pursued 

a shock therapy strategy of liberalization as also done in Poland. Leaders used the opportunity of 

public sentiment to engage in rapid monetary reform, introducing its own currency, a flat income 

tax, privatizing a banking sector where bankruptcy was tolerated, balancing the national budget 

by radical cuts in subsidies and government spending, and creating a “strong but small” liberal 

democratic government based on coalition decision-making (Laar 2007). Estonians were not 

without guidance: they received extensive aid from foreign think tanks and policy advisors in 

America, England, and Sweden – foreign countries with interests in the democratic stability of 

newly sovereign Estonia (ibid).  

The immediate result of these reforms was bleak, with decline in productivity and public 

morale. This was expected by policymakers and a justification of the shock-therapy strategy – to 

introduce these obstacles at once rather than piecemeal, which would have protracted 

development problems, tested the patience of civil society, and raised questions about the 

legitimacy of the government to deal with these issues. The shock-therapy strategy collected and 
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isolated these obstacles to development, representing them together as a necessary consequence 

of the Soviet collapse.  

The state also led the opening of trade policy and set the conditions for becoming an 

export-oriented country. All export restrictions were “abolished…making the nation a free-trade 

zone (Laar 2007).” Because Estonia did not have much native capacity for modern industry, the 

state promoted subsidiaries of transnational companies from other countries. It was a 

nevertheless a challenge to attract such companies. As a small country, Estonia did not have the 

economic scale necessary to gain comparative advantage in low-cost production as in East Asian 

economies.26 Instead, the main incentive for establishing operations in Estonia, or otherwise 

investing as a foreign company, was (1) market expansion and (2) the business-friendly 

regulatory environment, including clear legal order.  The government did not offer tax 

exemptions or special rights. They did offer limited protection to Estonian producers who needed 

to compete with foreign companies (Masso, Roolaht, and Varblane 2013). From 1995-2000, 

Estonia received more FDI per capita than any other country in Central or Eastern Europe.  

It was within this market transition setting that the Estonian government established the 

earliest policies on innovation. The innovation strategy was also a function of the size and 

openness of the country. Rather than seeking comparative advantage by cutting production costs 

in high-scaled manufacturing, which led towards process innovations, the state saw comparative 

advantage from knowledge-intensive industries and services. The notion was that small countries 

can participate in the knowledge economy equally as well as large states if they are well-

 
 

26 The country did for a brief period have this advantage during the middle-income period; however, the government 
recognized that this advantage would be short-lived given the size of the labor market and rapid development of the 
country. They needed to transition to innovation-based development (Research and Development Council 2001)  
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educated, creative, and resourceful with transnational professional networks. The early success in 

attracting FDI also led to the immediate integration of the country in global markets. All of these 

factors stimulated early activity in product innovation rather than process innovation. 

 The role of the government was to coordinate policy decisions among various public and 

private stakeholders and develop human capital. They wasted no time in developing this 

infrastructure.  

In 1991, the government offered direct funding to researchers with Estonian degrees – 

including independent researchers working abroad as well as Estonian-established R&D teams. 

In 1993, the state established the Research and Development council to advise the 

government on strategies for R&D and coordinate policy initiatives among various government 

agencies. The council consisted of government representatives, academics, and business 

representatives.  

This Council would have a critical role to play. During this time, the government started 

a “baseline” funding program to R&D institutions, offering a small amount as an incentive to 

begin operations. More important than the funding itself, the program instituted an evaluation of 

the performance of these institutions based upon international standards. During 1991-1992, the 

government contracted out these evaluations to the Royal Swedish Academy of Sciences and 

Swedish Research Councils. Using this initial review as a model, the Estonian Research and 

Development Council would take over and repeat the evaluation again in 1994, 2000, and into 

the high development periods of 2010 and 2019. The peer-review system would, over time, 

produce detailed feedback for R&D institutions to improve conformity with international 

standards. This evaluation program reveals both the emphasis on knowledge-formation over 

cost-reduction for the innovation system as well as the benefits of global integration and 
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partnerships for developing that system – two features of Estonia’s broader liberal market 

transition strategy. 

4.3.3.  Escape phase (2001-2014) 

During the escape phase, Estonia continues on the liberalization path set during the middle-

income phase. By 2007, it would become the first post-Soviet economy to earn a “free economy” 

status on the Index of Economic Freedom and would rank 12th globally in this index. The 

government would also use public funds to support emerging industries, defining a course of 

sectoral innovation that was aligned to its knowledge-intensive growth strategy. The government 

would recognize the success of a few sectors where Estonia was showing promise and could 

continue to specialize in becoming internationally competitive, especially through European 

exports:  ICT, biotechnology, and technology of materials (Estonian Research and Development 

Council 2002; Ratso 2005). 

 The salience of the ICT sector for national growth resulted from in the middle-income 

phase. The government would begin to reap benefits from the communications infrastructure that 

it had sowed during this earlier period.  Specifically, its Tiigrihüpe Program (1996) extended 

internet connection and computing resources to public schools, which would be followed with 

free public Wi-Fi hotspots in 2001 (Sola 2018). This infrastructure was not itself a major source 

of industrial profits but would contribute to the digital modernization of Estonia by promoting 

technology absorption in the general population.  

Due to high levels of technology absorption, the government was able to institute e-

governance measures – creating a digital system whereby citizens could vote, pay taxes, gather 

census data, pay parking tickets, and register businesses online, even as emigrants from Estonia. 
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It was unprecedented globally and contributed to the branding of the country as innovative “e-

Estonia” (Sola 2018). It also reflected the type of public-private coordination that was 

established in the middle-income period, with collaboration among public and private 

institutions, specifically Tallinn University of Technology and software company Nortal (ibid).  

Like the 90s communications infrastructure, this was not itself a profit source, but 

revealed the general capacity of Estonians to engage with technological goods and services that 

could be profitable and contribute to national productivity. More directly, it also revealed the 

determination and innovativeness of those institutions and companies that were able to make it 

happen. Already in 2001, the Global Information Technology Report ranks Estonia 3rd globally 

in the prioritization of ICT sector by the government (Sai and Boadi 2017). Broadcasting 

equipment and accessories were the nation’s leading exported good (Observatory of Economic 

Complexity 2023b). Hence, the policy designed to stimulate R&D in the ICT sector during 2002-

2006 (“Knowledge-based Estonia”), was more reactive to industrial developments in the private 

sphere than it was proactively casting its designs upon industrial structure.  

Knowledge-based Estonia continued the emphasis on education, the creation of 

collaborative infrastructures, increase in market competition, and the creation favorable 

conditions for the private sector to participate in R&D (Estonian Research and Development 

Council 2002).  

Within this policy period, the software application Skype was born – an Estonian 

invention. Skype development team included Estonian, Danish, and Swedish developers. The 

software was a trailblazer of communication technologies, first allowing PC to PC voice calls 

upon release in 2003, then popularizing video calling with its simple interface in 2005 before 
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expanding to mobile (Cowling 2016). It was purchased by Microsoft in 2012 for $8.5 billion and 

became its primary messaging service (Augustyn 2023). 

The development of Skype showcases the product-innovation capacity of Estonia by this 

time but is more representative of the middle-income period than the escape period. In the 

middle-income phase, product innovation contributed to revenue due to the mobilization of 

capital resources for ICT and the emphasis on export markets. However, as industrial capacity 

began to build, the cost of capital goods and labor began to rise, and there was a shift from 

product to process innovation. Indeed, the shift during these periods is rather stark. Masso and 

Vahter (2008) show that in 1998-2000 only product innovation increased productivity while 

during 2002-2004, only process innovation increased productivity. However, from the escape 

phase onward, both figured prominently into industrial innovation.  

4.3.4.  Upper-income phase (2015-present)  

By this point in Estonia’s development, the institutions of innovation-based growth have 

solidified. Sectors with highest revenue during this period continue to be wood, food, electronics, 

and metals (Statistics Estonia 2023). In each successive stage of development, STI policies 

multiply threefold (5, 16, 47). Yet relatively fewer policies are devoted to establishing 

collaborative infrastructures than during the middle-income and escape periods. Instead, public 

resources are concentrated into raising awareness for innovation activities, incentivizing 

continuous R&D investment, and providing guidance for the private sector through business 

development services.  

 The 2021 Global Innovation Index ranks Estonia 21st among 132 economies and is 13th in 

Europe (World Intellectual Property Organization. 2022). 
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Historical period Industries 
leading growth 

Sources and 
recipients of 
investment 

Regulatory 
frameworks 
and strategic 
promotion of 
key industries 
(NIS model) 

Export- 
orientation 

Industrialization 
1948-1990  

Oil, paper, wood, 
food, textiles 

Soviet 
technology 
transfer 

None No 
specialized 
exports or 
orientations 

Middle-income  
1991-2000 

Proprietary 
(albeit low-
grade) ICT 

FDI, TNC 
transfers 

Triple helix Office 
equipment to 
Finland 

Escape  
2001-2014 

Proprietary ICT, 
biotechnology, 
metals 

FDI Laissez-faire ICT 
equipment to 
various 
countries 

Upper income  
2015-present 

Proprietary ICT, 
biotechnology, 
metals 

FDI Laissez-faire ICT 
equipment to 
various 
countries 

Figure 23.   Historical Overview of Estonian Innovation Developments 

4.4  Analysis 

The dynamics of each country’s innovation system across the four analytical dimensions are 

reproduced in the table below (Figure 24). In what follows, I address the impact of innovation on 

development and the impact of geopolitical positioning on both the production and consumption 

of national innovations. 
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Country Industries leading 
growth 

Sources and 
recipients of 
investment 

Regulatory 
frameworks and 
strategic promotion of 
key industries (NIS 
model) 

Russia From mining/defense 
to energy 

State continues as 
primary funding 
source, and SOEs 
primary innovators   

From Statist to Triple 
Helix 

South Korea From textiles to 
ICT/automobiles 

FDI is primary 
funding source, and 
Chaebol primary 
innovators 

From Statist to Triple 
Helix 

Estonia From wood/textiles 
to ICT 

FDI is primary 
funding source, 
diverse innovators 

From Triple Helix to 
Laissez-Faire 

Figure 24. Comparative Overview of Dynamics Across Sectoral Growth, Investment, and 
Regulation 

 

4.4.1.  What role did innovation have in the country’s development past the middle-income?  

In assessing the role of innovation in development past the middle income, I look especially at 

the industry’s leading national development and whether there were innovations within these 

industries. This allows us to go beyond the QCA analysis’s correlations of innovation and 

development levels. 

 In general, I observe that in all three countries, there is high innovation activity within the 

leading industries. In Russia, despite the lack of a comprehensive national innovation system, 

there is significant innovation concentrated within its key industries. First defense and aerospace, 

then energy. However, I must also emphasize that other factors were largely at play in its use of 

the energy industry for middle-income escape, especially increasing global demand for energy 
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and the increasing price of oil. These factors would have created favorable conditions for 

Russian ascent despite lack of innovations. 

 In both South Korea and Estonia, I observed the shift from capital intensive industries 

such as textiles and paper to the knowledge intensive industry of ICT. This presupposes a skilled 

workforce. In South Korea, upskilling of the workforce was a policy emphasis of the state. This 

was enabled by the financial independence and performance success of the chaebol, which freed 

government from responsibility to directly guide their R&D activity, and redirected attention to 

human capital formation and SMEs. In Estonia, the skilled workforce owed to both skilled locals 

(e.g. high literacy rates are reported by Raun 1979) and migrant laborers – esp. professionals 

moving from Russia, Ukraine, and the USA (Prudencio 2014: 60). In both cases there was clear 

evidence that the skilled workforces were productive in domestic innovations. South Korea is 

among global leaders in patent holdings while Estonia has pioneered VoIP applications and 

digital governance. 

The finding that Estonia was indeed innovative signals that the innovation index from the 

QCA undervalued it, for it was partially excluded from the set of innovative countries. 

Otherwise, Hypothesis 1 is verified by the data – knowledge-intensive industries comprised a 

majority in South Korea and were moderately influential in Russia. 

4.4.2.  How did geopolitical position of the country structure the national innovation system?  

In assessing this question, I observe the sources of funding (financial autonomy) and regulatory 

framework (political autonomy).  

 All three economies exhibited economic liberalization and opening. Russia and South 

Korea gradually introduced market elements and retained state coordination of the economy 
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while Estonia used “shock therapy” method to quickly establish a market economy. In each of 

these cases, liberalization welcomed foreign investments and the involvement of foreign actors 

in the innovation system. 

 Russia’s energy industry would receive foreign investment from the United States, as 

well as a large number of European countries (France, Netherlands) and Asian countries (China 

and India). This mixing of regime types in energy investment did not reveal the sort of 

homophilic tendencies that were demonstrated in the QCA. The demand for Russian oil has 

clearly bridged ideological differences, as is made especially clear as Western European 

countries struggle to taper their consumption of Russian oil as a sanction to the Ukraine War 

(Stelzenmüller 2022). However, such sanctions have impacted Russia to seek greater 

technological sovereignty and to engage in more strategic trade partnerships with non-

democratic countries. 

The innovation systems of South Korea and Estonia are also influenced by exogenous 

factors, especially by the historical force of ICT developments and innovation systems in 

advanced countries from the mid-1980s onward. Political openness to and awareness of 

technological development in advanced countries would have allowed their easier assimilation 

into a national development strategy. One precondition of this political openness in both Korea 

and Estonia was decolonization. Korea’s decolonization had led to its economic nationalism in 

the industrialization period, and its trials in import-substitution. However, neither of these 

strategies were effective, and the country continued reliance upon a postwar democratic Japan 

and the United States. These countries would be Korea’s largest trading partners, linkages that 

would synchronize domestic developments with those abroad, as indicated by Korea’s 

susceptibility to Japanese and European recession in its 1997 economic crisis.  
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In the case of South Korea, it is also important to notice that it would become a hub of 

ICT manufacturing for IP in developed countries. As the U.S. would engage in de-

industrialization through outsourcing to low-cost production sources in East Asia, these 

developing countries would not just deepen their industrial base but also gain exposure to ICT 

industry. This would create channels for international technology spillover from developed to 

developing countries (Chang, Chen, and McAleer 2013). 

Estonian decolonization likewise led to close trade relations with liberal democratic 

countries. Specifically, Estonia benefited from FDI from U.S., Finland, and Sweden, as well as 

research and evaluation collaborations to improve its own innovation infrastructures. 

There are other structural constraints on innovation besides financing R&D. There is also 

the degree of independence from state planning. For example, if a majority of R&D activity is 

done by public institutions and SOEs, then the trajectory of innovation-based development is 

largely determined by the state. This holds regardless of whether private funding is available for 

enterprises or not. In general, the relationship between government, industry, and research 

institutions – their mutual degrees of organizational embeddedness and disembeddedness – 

reveals much about who is guiding the path to innovation-based growth.  

To describe these patterns, the innovation literature typically refers to three different 

models: (1) the state model, (2) the triple helix model, and (3) the laissez-faire model (Ramella 

2016: 166-7; see Figure 15). In all three cases, we witness the loosening of the state’s grasp on 

innovation activity – a progression from statism towards laissez-faire. 

 Clearly, Russia held on to the statist model for the longest duration, about 75 years. This 

functioned in many ways, including protection of industrial secrets and redistribution of 



 
 

144 

inventions. During the middle-income period, the state would begin moving away from this 

model to stimulate entrepreneurship as part of a more comprehensive program for innovation. 

South Korea progressed further away from a statist model. In the industrial phase, the 

government was not only bankrolling chaebol innovation, but the Ministry of Science and 

Technology is evaluating the chaebol based on their own growth criteria, and state research 

institutions such as KIST act as a primary contributor to basic and applied industrial research. 

R&D activity would become internalized by the chaebol as part of their commitments to profit 

through development of proprietary technologies. Initially, this would be through process 

improvements to the machinery already assimilated into production. Eventually, this would also 

extend to proprietary product developments. The internalization of R&D activity among the 

chaebol is reflected in the fact that multiple conglomerates developed DRAM technologies 

independently of each other. To some extent, this also illustrates their independence from state 

directives, which had long attempted to get chaebol to specialize and prevent redundancies in 

investment. The government also shifted its regulative support in STI policy from the large 

conglomerates to SMEs. For both of these reasons, I classify the Korean model somewhere 

between the ideal types of the triple helix model and the laissez-faire model. 

Estonian government likewise liberalizes its organizational control over innovation 

agents. However, the starting point was not a state-model for Estonia because the statist era of 

ownership was uninvolved in R&D activity – there was no national innovation system of which 

the state would be the center. The democratic government would quickly facilitate a triple helix 

model, with the state founding coalitions and acting as an organizing head in collaborations 

spanning government agencies, research institutes, and firms. It needed to coordinate directly 

with these other institutions to do the early work of establishing an infrastructure for 
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development, from free trade and 1990’s IT infrastructure to e-governance. Once this 

infrastructure was set into place, the role of the state as organizer was reduced. Instead, they 

focused on development of a human capital base (for both university and industry) and creating 

competitive market environments for industry. This indicates a laissez-faire national innovation 

system.  

4.4.3.  How did geopolitical position of the country influence the market reach for its 

innovations? 

All three countries followed export-oriented strategies and relied upon foreign markets for 

growth.  

Russia’s oil exports are crucial for its national economy, but its export destinations are 

highly diverse such that its reliance upon any single nation is minimal. For instance, in 2003, no 

country received greater than 6.25% of its exports; by contrast, in Estonia and South Korea the 

maximum was 20.4% and 17.6%, respectively (Observatory of Economic Complexity 2023d, 

2023b). Because of this, it would be inaccurate to suggest that Russia relies upon exports to other 

countries within its Trade Community 3. What this rather indicates is that those countries — 

Ukraine, Belarus, Kazakhstan, and Armenia — are reliant upon Russia and bear a closer 

relationship to it than other countries within the network.  

Regarding South Korea, exports share of national GDP has steadily grown since 1970 

while private consumption to GDP has steadily decreased (Andiç 2016). South Korea would 

integrate into the Asian-pacific economy (China, Vietnam, Japan) while also continuing strong 

trade ties with the United States (Observatory of Economic Complexity 2023d).  
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Estonia likewise increases its exports over time, especially in its high-income phase 

(2010-onward) when the average % GDP due to exported goods and services is greater than 

75%. Estonia continues its integration with mostly European countries (Finland, Sweden, Russia, 

Latvia). As anticipated, Estonia is highly integrated into the world economy. The fact that it is 

not a member of an identified trade community must therefore be due to the fact that it bridges 

across various trade clusters within the world economy – with Nordic ties, American ties, and 

Russian ties. 

 The QCA misinterpreted the reliance relation, which may have been expected because of 

the network centrality of Russia. One likewise should not interpret USA as reliant upon 

Columbia in Community 4, or Germany as reliant upon Slovakia in Community 5. Aside from 

expectations regarding Russia, Hypothesis 2 is correct: South Korea does have moderate reliance 

on the USA within its innovation system, and Estonia has a high reliance on trade across and 

outside of the specified Trade Communities within its innovation system. These findings on 

technology trade provide moderate evidence of democratic homophily reproduced within 

national innovation systems, especially among countries’ most strategic trade partnerships. 

4.4.4.  Towards an interpretive model of innovation-based growth 

It is possible to generalize a model from these historical cases for interpreting the current status 

and outlook for China’s innovation-based development. My generalization is one of interpreting 

the comparative findings above. It is one interpretation — one possible model — among many. 

Nevertheless, I argue that it is the best way of synthesizing extant findings in the literature, my 

QCA findings, and my historical-comparative findings. The model is given in Figure 25. 
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My findings on South Korea and Russia confirm a general finding, already identified in the 

literature (Hobday et al. 2004) about the development process among industrially advanced 

versus late-developing countries. The finding is that industrially advanced countries will engage 

first in product innovation, then in process innovation; late-developing countries will engage first 

in process innovation, then in product innovation. The reason for this pattern is that early 

industrialized countries’ innovative goods often preceded their mass-manufacture – indeed, 

inventions like the early automobile helped institutionalize mass-manufacturing in the first place 

– and created opportunities to innovate in production. As the economies of advanced countries 

matured, they would offshore production to cut costs, shifting the burden of process innovation 

to the developing country and reversing the innovation sequence. 

The industrially advanced track is exemplified by Russia. Innovations in late-Imperial Russia 

– including the country’s own early automobiles and radios – all immediately preceded mass 

production and process innovations that would become normal in the USSR phase. The case of 

Russia also confirms a related finding that industrially advanced countries will transfer 

technologies to other countries, which we observe in some form with USSR transfers to its 

Soviet republics like Estonia.  
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Figure 25. Industrialization Versus Escape Innovation Systems 

The late-developing track is exemplified by South Korea’s absorption of Japanese 

technology transfers, their efficient manufacturing of goods during a bureaucratization phase, 

prior to their development of their own innovative ICT and automobile technologies.  

The case of Estonia does not fall neatly into this pattern – despite being a late developing 

country and reliant upon technology transfers, Estonia would develop product innovation prior to 

process. There are reasons that Estonia is an exception to this trend: first, due to the small 

population size, there’s insufficient labor source to use labor process for cost-cutting; second, the 

country experienced an influx of professionals into the country that would facilitate catch-up in 

product innovation. With this exception in mind, I will integrate the standard model that was 
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confirmed by Russia and South Korea into my own, larger model of innovation-based 

development. 

To be clear, new modes of innovation do not supplant the old: South Korea still has process 

innovation in its ICT industry, and Russia still has product innovation in energy. Hence, all the 

countries (incl. Estonia) will reach a point of both process and product innovation.  

It is around this historical point — the point of developing both process and product 

innovation (hereafter referred to as process-product innovation) — that industrial structure 

coalesces around a small group of highly competitive firms if it has not done so already. In 

market contexts, we might describe the formation of an oligopolistic character in the innovation 

system. The Korean chaebol developed in this way: for example, both Hyundai Motors and 

Hyundai Electronics were spawned from Hyundai Engineering and Construction. Other chaebol 

developed after appropriating Japanese industrial assets and developing them for domestic 

goods. It is true that local recognition by the South Korean government would precede process-

product innovation, and the early chaebol had political favor prior to this time, but process-

product innovation would make chaebol competitive enough to survive turbulent economic 

stages of government defunding and economic opening. Similar evidence could be reconstructed 

from the case of Estonia, with a combination of multinational enterprises already adept in 

process-product innovation and domestic enterprises with foreign professionals’ involvement. I 

observe very similar phenomena in Russia but because the leading enterprises are state-owned, 

the energy sector blends characteristics of an oligopolistic market economy with a traditional 

command economy. For short, I will refer to all the stratified industrial structures as 

oligopolistic, but I acknowledge this important difference with the Russian case.  
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There may be a number of possible causes for the coincidence of oligopoly and process-

product innovation: (1) a neoliberal explanation might suggest that it is for the sheer fact that few 

enterprises are capable of combining novelty in goods with efficiency in output, so there is self-

selection into Big Tech; (2) an organizational explanation might suggest that despite attempts to 

decentralize innovation activity away from a few high-performers, information is “sticky,” and 

transaction costs deter information sharing and collaboration (Hippel 1988, 1994);27 (3) a 

political-economic explanation might suggest that the oligopoly forms as the most highly 

profitable businesses are protected by the state at both low and high ends of development. The 

given historical accounts cannot arbitrate among these possible explanations, and it is likely 

some combination of all of these factors. Nevertheless, the coincidence is observable. It also 

leads to greater foreign political scrutiny and domestic political scrutiny. 

As enterprises mature into the stage of process-product innovation, they become more 

competitive. As part of oligopoly, they are not only competitive, but representative of the 

nation’s technology. The combination of competitiveness- and representativeness- qualities 

makes them susceptible to political scrutiny as they enter the global market. I suspect that this is 

where regime-type homophily in trade appears most evident. I observed democratic homophily 

in Estonian technology trade relations with Western countries from an early stage because its 

process-product innovation also came early – these phenomena were intertwined and grew 

simultaneously. Trade support for South Korea by United States goes back to the Korean war, 

 
 

27 Hippel (1994, 1988) explains that the tendency of large firms to innovate is a function of their greater knowledge 
resources and the costs of transferring those resources elsewhere; this “stickiness” of information is one reason why 
we tend to observe innovation in large firms. But there are clear downfalls to oligopoly: anti-consumer practices, 
contribution to economic inequality, greater reliance of foreign trade or aid (esp. for transnational corporations), and 
market vulnerabilities. 
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but trade support for South Korean technology — specifically their main technology export, 

integrated circuits — peaked in 1995. This was the year immediately preceding their middle-

income escape, a phase that saw South Korea first develop proprietary ICT and automobiles as a 

crucial aspect of their technology sector. 

Aside from greater political scrutiny of international trade relations, highly competitive 

oligopolies also create greater political scrutiny in domestic regulation of Big Tech. In every 

case, including the common outliers of Russia or Estonia, I observed liberalization — an increase 

in financial or behavioral autonomy of private innovators — within the innovation system. Not 

only this, but specifically that all countries had a triple helix system at the middle-income stage. 

This occurs as governments have sought to represent a wider range of innovation stakeholders in 

decision-making to stimulate entrepreneurship. This broadening of the innovation system occurs 

after it has already coalesced around a small number of highly competitive enterprises, or a tech 

oligopoly. But the underlying reasons, mechanisms, and outcomes of this liberalization process 

have varied widely among the three countries, with South Korea and Estonia being much more 

successful than Russia.  

 South Korea sought liberalization in emerging technology industry amid state financial 

struggles. The state had already by this point developed an entrepreneurial class: the chaebol was 

innovative and profitable, capable of attracting foreign investment. The state shifted its role from 

chaebol guidance to SMEs and the expansion of the innovation system to new local actors. The 

outcome was complementarity in the functions of the state and private sector – the former as 

promoter of innovation and the latter as innovator. This finding reproduces that already described 

by Evans (1995), who argues that the South Korean state’s relationship to the chaebol is one of 

embedded autonomy, the state is closely attuned to chaebol interests, but the chaebol has both 



 
 

152 

financial and behavioral autonomy. Evans also recognizes the significance of the state in directly 

guiding the chaebol to become competitive innovators prior to liberalization attempts, attributing 

South Korea’s success (esp. in comparison to India and Brazil) to this quality. So, it is not a 

matter of state intervention or non-intervention, but rather about the timing and type of 

intervention, and whether these can coordinate private interests with national development. 

 Estonia exhibits a similar type of progression. The country sought liberalization in its 

emerging technology industries once it had achieved a greater degree of innovation subsistence 

from its key foreign investors. In its initial stages of growth, Estonia required substantial 

financial, technological, and human-capital transfers from advanced Western countries. The state 

would act as a technological consumer early on, engaging in contracts for e-governance 

infrastructures, and welcoming multinational corporations into the country. Once the nation’s 

technology sector had become more subsistent, the state’s role was minimized to promotion of 

continued entrepreneurship (even as technology firms would continue to receive a high degree of 

FDI). Again, I find complementarity in the functions of the state and private industry – the 

former as promoter of innovation and the latter as innovator.  

The case of Russia diverges from these previous two. For Russia, one primary reason for 

liberalization was to attract technology transfer and investment for the energy sector. But the 

technology transfer was not to establish the basic industrial infrastructure as it had done in the 

South Korean and Estonian cases. Neither was the investment in Russian producers per se. 

Rather, transfers and investment were project based — even the Russian government’s 

investment became project based. The primary mechanism of liberalization of Russia’s energy 

industry was production sharing agreements, which in the absence of highly innovative domestic 

enterprises during the middle-income period, also became the lure for (and legal object of) FDI 
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(Central Bank of Russia 2011). As this liberalization led to an increasing number of Russian 

innovations, which were increasingly consolidated within state-merged SOEs, the Russian 

government sought to push out competition and regain control over projects. This strategy — an 

aggressive counterpart to the subsistence-seeking strategies of South Korea and Estonia — was 

pursued by Putin, who after twelve years of cooperation, “forced [Shell, Mitsui, and Mitsubishi] 

to sell a controlling stake in Sakhalin-2 [a PSA] to Gazprom, Russia’s state-owned gas company 

(Kryseik 2007).” Concurrently, the state also sought to stimulate technology entrepreneurship 

outside the energy sector as part of comprehensive innovation reform, rolling out multiple policy 

initiatives per year for the next decade.  As a result, the complementarity of state and private 

sector was less one of function than of economic domain. The state had dominion over energy 

industry while policy sought to expand private sector dominion over industries such as IT and 

biotechnology (EC-OECD 2021). Both state and private enterprise would be key innovation 

actors.  

How should one interpret these different modes of liberalization? There are two main reasons 

for liberalization. First, countries may expand representation to innovation stakeholders outside 

Big Tech because officials are held accountable to the general population. For example, citizens 

may seek greater involvement in the innovation system as consumers and technology users, 

jobseekers, business owners, students, or professional researchers. Recognizing this wider range 

of innovation stakeholders may explain the refocus of South Korea and Estonia on SMEs, 

especially after Big Tech had become a proven success. 

On the other hand, the broadening of innovation stakeholders may be an attempted solution 

to the lopsidedness of an innovation system, where innovation investment and activity is 

concentrated in a narrow segment of industry. This exemplifies the Russian innovation system 
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with its disproportionate investment in energy. Such imbalance creates two main problems: First, 

amid global competition, an innovation system concentrated around one or two sectors is much 

more vulnerable to exogenous shocks (incl. politically motivated ones) than a system where 

investments and entrepreneurship are diffuse. We observe the impact of oil boycotts on the 

Russian economy, and we can expect this to translate into major slashes to R&D investment and 

the innovation system as a whole. Second, Russian innovation-based development is limited 

within an industry capped by resource-depletion, and which has already undergone technological 

obsolesce. Most opportunities for technological advancement are in sustainable energy. Despite 

Russia’s attempts to overcome these challenges, its policies have not been successful in 

stimulating entrepreneurship within the wider economy.  

These are challenges that South Korea and Estonia did not need to address because their 

innovation systems were more diffuse and diversified to begin with. The primary function of 

Russia’s broadening of participation to a wider range of innovation stakeholders is in limiting 

exogenous and endogenous economic risk.  

These issues are also grounded upon two different forms of rationality operating within the 

political system. Formal-bureaucratic rationality is, at least theoretically, more closely associated 

with democratic contexts: a narrow focus on an individual’s role-performance and efficiency 

eschews value-based judgements of character. In the case of South Korea, we do observe the 

coincidence of a formal-bureaucratic structure and democratic contexts (both influenced by 

Japanese). In comparison, despite a large Russian bureaucracy, government relations particularly 

with private industry are more substantive than formal-bureaucratic. This is why stimulating 

innovation entrepreneurship has been such a struggle: because it is done through personal 

relationships. These sentiments — both regarding lopsidedness and an operative substantive 
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rationality in post-socialist economies — are well-captured by a quote from Radosevic 

(1998:80). 

Post-socialist economies have inherited (i) relatively well-developed, absorptive innovation 

and R&D capacities; (ii) externalized and, in market economy terms, highly unbalanced S&T 

systems; and (iii) a system of weak incentives (soft budget constraints) based on personal 

(institutional) networks. 

 While I do not observe this in post-socialist Estonia — likely because of its political-

economic ties to Western democratic countries — it is clear in Russia. It may also be clearer 

among other countries in the Russia-centric trade community previously identified. 

 

The Chinese innovation system is a hybrid system, with elements from each of the case studies, 

so how it will fit into this model is unclear. On the one hand, its similarity to South Korea is 

striking: its middle-income period is one with close ties to the United States, it has taken the 

‘reverse’ innovation track to process-product innovation and oligopoly, and it has a diversified 

innovation system that includes ICT, automobiles, and robotics among other industries. 

 On the other hand, China bears similarities to Russia: governance is non-democratic and 

intervention especially in the technology sector is the norm, heightening the possibility of 

endogenous shocks; concentration of innovation actors into a globally competitive Big Tech 

sector — despite diversity in industries represented — may make the innovation system 

vulnerable to exogenous shocks. Moreover, China still exhibits particularism and corporatism in 

relations among local officials and businesses. 

 The fate of China’s plans for innovation-based development will not depend exclusively 

upon actions of government or industry. It will just as much depend upon the global political 
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economy in which it is embedded. It is a chemistry experiment, and in the QCA and historical 

comparison, I have revealed some basic elements involved in the chemical interaction: leading 

industries, regulatory frameworks, and export orientation. I have also described important 

government actions — to compete or limit competition through trade partnerships — and 

reactions — to counterpose oligopolies with comprehensive liberalization plans across sectors or 

to reserve liberalization for residual markets.  

If Weber’s chemistry-based concept of ‘elective affinity’ represents a serendipitous 

interaction of institutional elements that are pro-growth, my model represents the opposite: an 

interaction of institutional elements that threaten socio-economic stability and elicits state 

intervention. This coincidence of institutions is oligopoly with (a) democracy in the case of 

South Korea and Estonia, or with (b) a lopsided and vulnerable national innovation system in the 

case of Russia.28 

 Despite these challenges, all three countries have been able to ascend past the middle-

income level. In the next chapter, I will confront the question of whether China is positioned to 

do so as well.  

 
 

28 Although not applicable here, Weber’s concept of ‘elective affinity’ is illustrative of my methodology. In this 
chapter, I have interpreted developmental outcomes based upon the coincidence of institutional contexts at a given 
socio-historical stage of development; I impute intentionality to development actors based upon their level of 
conformity to these institutions (esp. democracy). 
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CHAPTER 5:   CHINA’S INNOVATION TAKEOFF  

In the previous chapter, I show that across three historical cases of innovation-based escape from 

the middle income, one may observe the reshuffling of industries to knowledge-intensive 

industries, the liberalization of innovation agents and government redirection to SMEs, and 

deepening integration into foreign product markets. These patterns provide evidence that 

innovation does lead growth, and that geopolitical contexts do matter for the process of 

liberalization and integration into foreign markets for technology-based growth. 

The primary goal of this chapter is to assess Chinese development by determining how 

the Chinese innovation system reflects each of these characteristics. Specifically, as a hybrid 

displaying characteristics of both South Korea and Russia, which better represents the innovation 

path and promise of China? I find that China engages in industrial reshuffling and liberalization 

of innovation agents, but not integration into foreign markets. I explain that this due to the 

politics of trade within its trade network.  

In the first part of the chapter (Section 5.1), I will review the history of industrial 

innovation in China. Emphasis is placed on Special Economic Zones, specifically the Shenzhen 

SEZ, due to its distinctive historical role within China’s economic and technological 

advancements. Therefore, unlike the previous countries, I will delve deeper into the geographic 

distribution of industry and simultaneously provide an overview of the interlocking national- and 

regional- innovation systems. 

 In the second part of the chapter (Section 5.2), I will assess China’s overall status in 

innovation-based development. I will analyze national- and regional- institutions of development 

as they pertain to the three analytical dimensions identified in the previous chapter. 
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5.1 A History of the Chinese Innovation System 

China’s first economic takeoff is designated by Rostow as beginning as early as 1952, however 

he admits that this is speculative – at the time of writing, it was unclear whether the takeoff 

would be successful (Rostow 1962: 282). It was not. The 1952 date indicates the government’s 

attempts to bring about stability after a long period of conflict (Japanese colonization during 

WWII followed by escalations in the Chinese Civil War). In 1952, the government regained 

control over the economy. It established an import-substitution policy and strong government 

planning under Mao beginning with the Three- and Five- anti campaigns in 1951-52. The three 

antis fought waste, corruption, and bureaucracy; the five antis fought bribery, tax evasion, fraud, 

theft of state assets, and the leaking of state economic secrets (Chen and Chen 1953). While 

China did experience on-and-off growth throughout the 1950s and 1960s, including double-digit 

growth, it also experienced the Great Leap Forward (1958-1962) and the Cultural Revolution 

(1966-1976), crippling the Chinese economy with sociopolitical movements (Li and Vinten 

1997). It was not until the late 1970s, after the death of Mao, that the country regained economic 

stability under the direction of Deng Xiaoping.  

5.1.1.  Industrialization, low-income phase (1979-2010) 

Deng Xiaoping transitioned the country from Mao’s import-substitution policy to export-oriented 

policy. Through the designation of strategically located and contained Special Economic Zones 

(SEZs), the state mobilized foreign investment and migrant labor to establish market institutions 

that would ease transition away from a command economy.  

As China opened up, risks were mitigated by rolling out reforms at the local level. In this 

sense, the famous ‘open door policy’ of 1978 was aptly named: rather than opening a gate to the 
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national economy for foreign investment to flood in, the policy was only to open a small door for 

investment in a rural village whose population at that time was approximately 30,000. 

There were several benefits in localizing the transition from a socialist to a market 

economy. In a market economy, supply-and-demand information is dispersed among market 

actors. In the ideal case of a free market, this information is accurately represented by market 

signals (e.g., prices), which governments may then use to measure risk in the implementation of 

new policy. However, in a socialist economy, supply-and-demand information is centralized by 

government for making provisions. It is not easily adapted to form expectations about how 

production and consumption would proceed under market conditions. By localizing policy trials 

to the city level, China (1) reduces market distortion by isolating signals so that they can be 

understood and used in risk-calculation and (2) insulates the wider economy against contagion 

effects in case the policy experiment fails (Breznitz and Murphree 2011: 168). 

Shenzhen Special Economic Zone 

Specifically, the government tends to localize reform within its Special Economic Zones 

(SEZ), Export Processing Zones (EPZ), and Technological Development Zones (IDZ) -- areas 

that have already been used as instruments for market reform.29  

 
 

29 There are important differences among these three types of designation. “Technological Development Zones” are 
areas established to increase efficiency by integrating supply chains. “Export Processing Zones” deregulate export 
markets.  Both these types of economic zones give preferential treatment to certain industries, expand manufacturing 
markets, diversify exports, and attract foreign investment. The distinctive Chinese category of “Special Economic 
Zone” does all this while seeking to integrate at a more fundamental level into the global economy (Wong   and   
Chu 1984). They are larger in area, deregulate a wider range of industries – including all major economic sectors 
such as finance, education, tourism, and residence – and they impact both export and domestic markets (Ge 1999b, 
Farole and Akinci 2011). 
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Shenzhen is the first and most successful SEZ (Fenwick 1984; Hong 2010). While it was 

a small village of 30,000 in 1978, its population has since grown to greater than 12 million 

(dwarfing the neighboring Hong Kong of only 7.3 million). What makes Shenzhen the most 

successful SEZ historically? We can trace Shenzhen’s changes across four main historical phases 

to see how it has become the ‘Cinderella story’ of state-directed growth (Buchholz 2019; Ng 

2003). 

In the first, establishment phase (1978-79), the central government gambles on its first 

SEZ. The state searches for an area strategically located for market development, and it allocates 

public funding into a 20 square mile segment of land neighboring Hong Kong. The area is (i) to 

serve as a ‘window’ into the global economy by attracting foreign direct investment and   

establishing close trade and finance relations with foreign countries, (ii) to serve as a ‘training 

ground’ for the development of human capital and a skilled labor force, and (iii) to serve as an 

‘experimenting ground’ for testing out policy to determine how best to optimize and sustain 

economic growth (Ng 2003; Shenzhen Museum 1999). 

Shenzhen has a strategic geographic location for serving each of these three functions. 

First, its proximity to the global city of Hong Kong localizes opportunities for international 

investment (a “window” into the global economy). Second, its proximity to the rural areas of 

Hunan and Guanxi provinces localizes a migrant labor force that can be pulled in by higher 

wages (a “training ground” for human capital). Third, its isolation from other major Chinese 

cities mitigates policy risk-taking (an “experimental ground”).  

In the second, construction phase (1980-85), the city government acquires rural land 

from farmers in exchange for urban residence status and begins building infrastructure. The city 

attracts domestic investment with its low 15% corporate tax rate (as opposed to 55% elsewhere), 
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but it fails to attract foreign investment for “inadequate physical and legal infrastructure (Ng 

2003).” The many domestic corporations (both public and private) establishing ties in Shenzhen 

during this period are in low-skilled, labor-intensive industries. Materials are imported, goods are 

produced using cheap labor, and then exported. This is the bare-bones model for export 

processing zones. However, “international” exports during this time only go as far as Hong 

Kong.  

Improving global integration was the challenge during the crucial third, re-structuring 

phase (1986-1990s). The central government tightened domestic investment and took additional 

steps to attract foreign investment. One step taken was for the government to relinquish control 

over market planning. During the construction phase, the central government orchestrated the 

development of infrastructure, housing, and industry. But during restructuring, the central 

government begins to leave decision-making to local officials in the municipal government. To 

foreign investors, this was an effective way of signaling commitment to more laissez-faire 

market conditions in Shenzhen. It encouraged investment in a burgeoning private sector. To 

Shenzhen businesspeople, decentralization meant that local officials could create market 

opportunities that served local needs. This encouraged city-level cooperation. This latter point 

can be observed in the founding during this period of three leading companies in Shenzhen’s IT 

industry: ZTE, Huawei, and Tencent.  

The telecommunications company ZTE (est. 1985) is a direct creation of the Shenzhen 

city government. The company grew from a small state-owned enterprise producing simple 

components to serve local needs to what is described now as “one of the world's largest telecom 

equipment makers, operating in around 160 countries (People’s Daily 2017).” Much of its rise 

was during this early era when, even without central government support, it was able to meet 
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enough local demand to take a 20% domestic market share for telecommunication components 

(Harwit 2007).  

The story of Huawei (est. 1988) is similar. Like ZTE, Huawei focused first on assembly 

of commodities using imported parts before transitioning to the creation of its own technologies.  

The key organizational difference was that Huawei was privately owned rather than owned by 

the municipal government. As a private company without evidence of commercial success, the 

company was unable to secure loans from the central government. However, the founder’s close 

personal connection with local officials allowed him to secure public loans within Shenzhen to 

fund the company’s expansion (Breznitz and Murphree 2011: 178). With adequate R&D 

funding, Huawei would begin developing its own products. Local government officials were not 

only helpful in funding production, but also supporting sales. Huawei would penetrate the market 

by selling their products to telecom service-providers, creating joint ventures that proved highly 

profitable (ibid: 177). In this manner, Huawei developed to quickly overtake domestic markets. 

By 1996, the company had the second largest domestic market share in their industry (ibid: 177).   

Breznitz and Murphree (2011) argue that both ZTE and Huawei were able to have the success 

that they did because of their independence from central government “political logics (p. 179)”.  

The company Tencent was founded later (est. 1998), but nevertheless exemplifies the 

same visible hand of local government during this phase of development. The local government 

invited the company – then small and nearly bankrupt – to attend a high-technology trade fair in 

Shenzhen. Through the trade fair they were able to establish connections with two foreign 

investment firms, the International Data Group and Pacific Century CyberWorks of Hong Kong, 

who each supplied Tencent with over $1 million in capital (Li 2005). This kept the company 

afloat.  
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This re-structuring from dependence on central to local government was a crucial turning 

point in the foundation of Shenzhen’s leading industries. The local government pushed for an 

industry composition in Shenzhen biased towards modern, light manufacturing as compared to 

the dated and heavy manufacturing of the older cities used for China’s industrialization, e.g., 

Beijing and Shenyang. The city was able to do grow modern industry efficiently because there 

were no existing institutions (legal, political, economic, etc.) that would resist market reform.  

During this reconstruction period, the decentralization of power is also mirrored within 

the city government. Two reform initiatives increase separation between political and economic 

branches of Shenzhen government: a 1986 reform eliminated committee-based decision-making, 

effectively reducing bureaucratic process in executive government; further, a 1988 reform would 

entirely sever the tie between the executive and economic units of government (Ng 2003).  

In the fourth, ascendancy phase (mid-1990s to 2008), industry was firmly established 

and there are no dramatic structural overhauls. City officials, corporations, and even laborers 

begin to see improvements.  

The tech industry’s production value increases tenfold between 1995 and 2001, and 

capital is mobilized to assist its expansion with a new investment firm – the Shenzhen New and 

High-tech Production Investment Services Company -- registering over 10 million RMB (Ng 

2003). To feed this market expansion, rural-to-urban migration continues its drastic rise from 

approximately 4 million in 1995 to 6 million in 2001 (Chen and Ogan 2017).  

The local economy is also becoming more diverse by expanding tourist, real estate, and 

health care sectors. The local government continues to facilitate market processes; at the same 

time, however, Shenzhen’s financial sector expands, increasing the number and variety of market 

institutions. The Shenzhen Stock Exchange gets a new president in 1995 who “implemented an 
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aggressive and wide-ranging programme of policies aimed a swelling trading volume, attracting 

new listings, and boosting the number of exchange members (Green 2004).”  

Shenzhen’s new economy -- with its new institutions, technologies, and industries – 

required a skilled labor force. It was during this period that on-the-job training became a popular 

way of supporting human-capital growth (Xiao 2003).  

Punctuating this quick ascent in economic development, China is admitted as a World 

Trade Organization in 2001, and one of China’s main WTO Research Centers is established in 

Shenzhen (World Trade Organization 2011). During the period from 2001 to 2007, national GDP 

growth rate rises from 8% to 14%.  

 

5.1.2.  Middle-income phase (2011-present) 

In the middle-income period, China was confronted with several obstacles to further growth 

commonly associated with the middle-income trap. 

The first evidence of this was the slowing of the GDP growth rate. After GDP growth 

rate climbed to 14% in 2007 it would plateau (2007-2010) and begin a gradual decline. Between 

2011 and 2019, China’s GDP growth rate fell precipitously, from 9.55% to 5.95% (IMF and 

NBS 2023). 

The culprits of this slowing were familiar to economists. First, the country has a depleted 

unskilled labor market. Production in China makes use of one of the world’s largest unskilled 

labor forces, often drawing migrant labor in from the countryside to urban environments. This 

labor is cheap not only because rural migrants will work for less than urban natives but also 
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because the government traditionally does not extend residence benefits to migrants. Yet the 

process of urbanization and rural-to-urban labor migration was reaching its limit. 

 Aside from a depleted unskilled labor market, China also comes up against an unstable 

skilled labor market. In the 1980s, China was a backwards country. As it integrated new 

investments and technologies into production, advancements in industry and economic growth 

occurred smoothly and rapidly, as expected by Gershenkron (1962) and as discussed in relation 

to ‘latecomers advantage’ (e.g. Hu 2019). However, the leading industries in China today are not 

only directed towards catching up. Rather, for continued growth they need to be focused on 

innovation. This requires a highly skilled segment of the labor market that is not abundant in 

China. The increasing demand for human capital in the labor market for a productive economy is 

symptomatic of development generally: basic economic needs may be met through more basic 

labor, but more advanced needs require more specialized labor (Denison 1962; Sobel 1978). 

 The regional innovation systems were adapting to the new challenges for innovation. The 

fifth, adaptation phase (2008 to present) of Shenzhen development captures the political and 

economic challenges that have occupied the country since the global economic crash in 2008 – 

the growth plateau and snag at middle-income. 30 These dual challenges made regional 

development a delicate balancing act. The global market is volatile and competitive. The main 

lesson of this time period is that while SEZs like Shenzhen integrate China into the global 

economy, China must also protect the economy from global headwinds blowing through its open 

doors.  During this time, the Chinese government begins relying on stimulus packages, 

 
 

30 The taxonomy provided by Ng (2003), has only four phases. The fourth phase he calls the “re-engineering” phase, 
and it lasts from the mid-1990s until (presumably) Ng’s article in 2003. I believe it is important to add the fifth 
phase of ‘adaptation’ because although China post-WTO-accession has many of the same problems, there is a 
definite change from replicating technologies to innovating (Breznitz and Murphree 2011). 
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infrastructure building, and expansion of financial lending practices to boost the economy 

(Boulter 2018). This will become a recurring theme in China’s domestic policy throughout the 

2010s. It is reflected in the expansion of Shenzhen’s real estate market, infrastructure building, 

and the expansion of its financial centers.  

Aside from these changes, Shenzhen seeks to maintain its standing as China’s stronghold 

for innovation. This requires an adept labor force and deepening investment in R&D initiatives, 

especially in technology. Between 2010 and 2017, there has been a 193% increase in R&D 

expenditure and a 58% increase in R&D personnel in China (Hu 2019). Shenzhen has 

established recruitment centers to attract foreign professionals into the area as well as created 

more favorable immigration policy that allows migrant workers to access resident benefits (Deng 

and Chen 2019). This effort targets professionals in nearby cities of Hong Kong and Macao. 

For a world-class city today, further growth not only means addressing challenges within 

industry but also surrounding industry – social and environmental issues such as urban poverty 

and ecological protection. While Shenzhen government has established political institutions to 

address these issues, the performance and efficacy of these institutions is suboptimal (Liu, de 

Jong, and Huang 2016). 

The Central government has increased the prominence of Shenzhen in national 

development strategy over the past five years, with much of its promotion occurring in 2019. We 

can distinguish three main steps of policy planning within the innovation phase. In the first 

innovation step (2015), the Central government announces a ‘Made in China 2025’ plan that 

commits the country to a path of innovation-based growth. The country adopts industrial policy 

that uses major state investment to support strategic emerging industries (SEIs), the tech industry 

being the centerpiece.  In the second innovation step (early 2019), regional policy establishes 
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plans for Shenzhen’s role in innovation.  In a third innovation step (late 2019), amid political 

and economic turbulence in the region, the government enhances the role of Shenzhen and 

deepens its commitment to the city as an instrument of national development. I will focus on the 

latter two policy stages, the regional and local, which explicitly link Shenzhen to national 

development. This policy background will help to elucidate Shenzhen’s role, described by 

Central government as being “at the forefront in the new era and a pioneer in the new journey [of 

innovation-based growth] (PRC Central Government 2019).” 

Recent innovation policy in the Greater Bay Area 

In February 2019, the Chinese government released a 59-page ‘Outline Development 

Plan for the Guangdong-Hong Kong-Macao Greater Bay Area’ that describes short term changes 

to be made by 2022 as well as long term changes to be made up to year 2035 (People’s Republic 

of China Central Government 2019). The plan folds the city of Shenzhen into China’s plans for 

other surrounding cities. These are discussed in combination, as all a part of a general project of 

regional development. The region is referred to either as Guangdong-Hong Kong-Macao Greater 

Bay Area (“Bay Area” for short, mimicking the tech-steeped San Francisco Bay Area) or the 

Pearl River Delta. Two of the three cities named – Hong Kong and Macao – are politically 

autonomous Chinese cities: they have their own local governments operating with formal 

independence from China’s central government. This means that the Chinese government’s plans 

for this region are essentially plans for Guangdong, the only jurisdiction over which they have 

the authority to make direct policy changes; however, the policies are intended to use 

Guangdong cities to strengthen regional collaboration. Aside from Shenzhen, Guangdong cities 

include Guangzhou, Zhuhai, Foshan, Huizhou, Dongguan, Zhongshan, Jiangmen and Zhaoqing – 
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a total of 9 municipalities. The Greater Bay Area is approximately 21,500 square miles (i.e., 

slightly smaller than West Virginia) and according to 2017 statistics, has a population of 70 

million (PRC Central Government 2019).  

The Outline Development Plan gives the region a key role in national development. The 

central government recognizes in the document that the “Greater Bay Area leads the country in 

terms of its level of economic development (ibid: 2, my emphasis),” citing a 2017 GDP of 10 

trillion yuan (1.4 trillion USD). Shenzhen is the city with the largest share in this, exceeding the 

GDP of Hong Kong in early 2019 (Chan and Leng 2019).  The “significant functions” and 

“important role[s]” of each of the Guangdong municipalities are to (i) support innovation 

through R&D, (ii) continue to open the Chinese economy and integrate into global markets. 

These functions are nothing new with respect to Shenzhen, given its long history of collaboration 

with Hong Kong investment and integration into global markets. The magnitude and methods of 

integration are different, however, with greater support from the central government, and more 

focus on labor mobility among professionals rather than migrants, as well as easing the 

movement of capital across the Mainland-HK border through deregulation. This would 

encourage young Hong Kong professionals to move to Shenzhen for work, education, or 

establishing their own businesses. 

Of Shenzhen, specifically, the Outline states that the goal is to “to leverage its leading 

role as a Special Economic Zone, a national economic core city and a national innovation city, 

expedite its transformation into a modern and international city, and strive to become a capital of 

innovation and creativity with global influence.” To achieve these regional goals, the central 

government will make supply-side structural reforms in the Greater Bay Area that will create 

new sources of economic development while transitioning to an innovation-based economy. 
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In the Chinese context, ‘supply-side reform’ means (i) austerity and the elimination of 

excess production capacity, (ii) reduction of corporate debt and promotion of private-sector 

investment by lowering business costs (taxes, services costs, bureaucratic procedures), (iii) re-

appropriation of dilapidated housing, buying residents out so that it can be redeveloped, (iv) 

poverty alleviation, esp. through central government’s poverty alleviation fund, and (v) 

environmental protection (Boulter 2018). Shenzhen conforms to all of these basic principles. For 

example, the city increased austerity measures, cutting jobs and job benefits even within the 

government-protected tech industry (Lucas and Liu 2019); the city also began the displacement 

of migrant workers from the dilapidated urban villages, residential areas which had been 

mainstays in Shenzhen since the 1980s and a critical part of the city’s development (MacKinnon 

2016; Zhang 2019).  

In addition to implementing these standard supply-side structural reforms, the Outline 

emphasizes that Shenzhen has an instrumental role in the Belt and Road Initiative, an ambitious 

and encompassing 2013 policy scheme that seeks to connect China to Europe, the Middle East, 

and Africa. Shenzhen is one port on the Road (formally, the “21st Century Maritime Silk Road”), 

and the Outline describes the Bay Area as an “influential international transport and logistics hub 

(PRC Central Government 2019: 8).” This Road is designed to deepen integration into foreign 

markets and increase capital flows. It will also deepen cooperation and partnership between 

Shenzhen and Hong Kong as they share the busiest sea route in the world (HK Economic and 

Trade Office 2018). The Belt and Road Initiative is intended to spur economic growth not only 

through trade but also through infrastructure development and job creation.  

Shenzhen will also be continuing its long tradition of serving as an ‘experimental 

ground.’ This time, the experiment is less about testing market institutions and more about 
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testing innovation projects (PRC Central Government 2019: 17; SCMP Editorial 2019). The 

Chinese government guides the market on a growth path from less skilled to highly skilled 

industry, from replication to innovation. The Outline describes plans for “pilot measures of 

comprehensive innovation” in the Bay Area, and the creation of “smart towns” for integrating 

technologies into everyday life (PRC Central Government 2019: 13). Already Shenzhen has an 

advanced infrastructure based on information and communication technologies (ICTs), which are 

designed in cooperation with Huawei as part of its smart-cities project (F. Chen 2019). Allianz 

Partners, a French travelers insurance company that specializes in technology use abroad, 

describes the integration of Wi-Fi technologies in Shenzhen: “The main outward expression of 

the city’s high level of connectivity are the millions of Wi-Fi terminals that have been installed 

in Shenzhen, enabling the locals to carry out their purchases, travel, bookings, waste disposal and 

communications with public administration in a dematerialized way (Allianz Partners 2018).” 

Shenzhen is currently interested in building an “ecosystem that deploys 5G connectivity, 

artificial intelligence, integrated circuits, biomedicine, and advanced financial services (Aneja 

2019; Communist Party of China Central Committee and State Council 2019: 3).” 

 In the private sector, Shenzhen’s Tencent develops the chat application QQ which is 

currently the worlds 6th most visited website (Alexa Internet 2019). Tencent has also had the title 

of world’s largest gaming company and one of the world’s largest tech companies (Chen and 

Nakamura 2018; French 2018).  

Although I highlight Shenzhen, the most successful among the Special Economic Zones 

in terms of meeting its policy objectives, it is also worth noting the success of other Special 

Economic Zones and Technological Development Zones in China. In 2019, six of the top ten 
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Chinese cities by GDP are historic Special Economic Zones or Export Processing Zones (See 

Figure 8; Chen 2019). 

 

 2019 GDP in trillion 
yuan (Country rank) 

GDP Growth (%) Policy instruments 
encompassed 

Shanghai 3.72 (#1) 6.6 SEZ 
Shenzhen 2.40 (#3) 7.5 SEZ 
Suzhou 1.85 (#7) 7 EPZ, TDZ 
Chengdu 1.53 (#8) 8 EPZ 
Wuhan 1.48 (#9) 8 TPZ 
Hangzhou 1.35 (#10) 7 EPZ, TDZ 

Figure 26.   Top 10 Chinese Cities by GDP and Policy Designation (Source: Chen 2019) 

5.2 Analyzing China’s Current Status in Innovation-Based Development 

There are two basic characteristics of sustainable economic growth and takeoff from even the 

industrialization era: (1) the expansion of industry through increased productivity and (2) the 

reinvestment of funds into those leading sectors responsible for economic growth. Reinvestment 

is crucial. A crude profit-extracting firm or a predatory profit-extracting state that fails to 

reinvest will inhibit the sort of self-perpetuating growth that is distinctive of takeoff. I will be 

analyzing these two features to determine whether or to what extent innovation-based growth is 

occurring in China. 

It should also be remembered that China has not yet escaped the middle income. So, 

while Russia, South Korea and Estonia had four stages, China only has two: a low-income phase 

within which industrialization occurred (1979-2010) and a middle-income phase (2011-present). 

At $17,600 GDP per capita (PPP-adjusted, constant 2017 international $), the country is 

currently on the cusp of the lower range of high-income ($18,000). As in the other case studies, 

this is a phase of development where institutions for innovation are already established, and at 
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least among those countries, the government is giving more way to private enterprise. This time 

period is crucial. As South Korea and Estonia demonstrate, it solidifies the course taken in the 

ascent to the high income of $32,000 and it is perhaps the most challenging level of 

development. As Naughton describes it (2018: 5):  

Above $18,000, the terrain between upper-middle- and high-income status is rather 

thinly populated and may be especially hard to traverse. Only 400 million people live in 

countries with per capita GDPs between $18,000 and $30,000… The small number of 

countries in this range partially reflects the difficulty that a few countries have had in 

breaking out of the $10,000-$18,000 range… Reaching high-income status requires 

stronger technical capabilities, better institutions, and more innovation. These factors 

pose challenges to China as well. 

5.2.1.  Data sources 

For the data analysis, I will be relying on data from the Chinese Statistical Yearbook and the 

Shenzhen Statistical Yearbooks, both associated with the Chinese National Bureau of Statistics. 

The data is intended as an economic census, directly estimating population parameters rather than 

sampling. However, the Bureau is notoriously non-transparent in the data-collection methods, 

begging the question of whether this data is valid.  

Holz (2014) performs several cross-validation checks for China’s GDP calculations and 

finds that, for the macro-economic indicators tested, “there is no clear evidence of data falsification 

(335)” and that identified discrepancies do “not appear to [reveal] a clear bias, nor an exorbitant 

margin of error (336)”. Other reliability tests have been conducted reaching the same conclusion 

(Clark, Pinkovskiy, and Sala-i-Martin 2017; Fernald, Malkin, and Spiegel 2013). On the other 
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hand, there are dissenters who argue that margins of error or ‘elasticity’ of indicators is too large 

(e.g. Chen et al. 2019; Martinez 2017). However, this does not mean that errors are due to bias – 

some interpret error as due to complexities in calculating economic indicators amid rapid growth 

and change in the Chinese economy (Holz 2014; Nakamura, Steinsson, and Liu 2016).  One 

persuasive argument for the continued use of NBS macroeconomic data is simply that alternatives 

do not appear much better (Chang et al. 2016).  

Statistics presented in the Statistical Yearbook data change on occasion. The widest range 

of data years to which I had access (for most data) were 2001-2021. For this reason, this analysis 

defines the low-income phase as 2001-2011 instead of 1979-2011. The analysis is better off for it 

anyway, as (1) it creates a more balanced comparison by contrasting two decades of growth, and 

(2) inclusion of 80s and 90s data would bias findings towards the early- and mid- industrialization 

phase. By comparing recent low-income years to the middle-income phase, we gain a better sense 

of the changing institutional structures of an already modern China. The beginning year is also 

non-arbitrary and substantively significant as 2001 saw the ascent of China into the World Trade 

Organization.  

5.2.2.  Industries leading growth 

During the low-income era, China’s most profitable industries were all heavy manufacturing 

industries: oil, heavy transport, and power supply. In all of these areas, the Chinese state sought 

to remain loyal to its traditions of economic nationalism, using state industries and domestic 

resources to look after the sovereignty and security of the country’s most basic energy needs. 

After a decade of rapid growth in the 1980s, Chinese were consuming more energy than could be 

produced by the country alone. In 1993, China became reliant upon imports to meet rising oil 
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demands (Andrews-Speed et al. 2014). Domestic production has stagnated since the 1990s at 

around 3,000-4,000 thousand barrels per day (BP 2022). Meanwhile, oil import volumes have 

increased throughout the entire middle-income period (National Bureau of Statistics 2022). It 

originates from Saudi Arabia, Russia, Iraq, and over a dozen other sources (Observatory of 

Economic Complexity 2023a). 

These import- and energy-transition factors partially account for the relative decline in oil 

as a share of total industrial profits. Despite 1990s stagnation, the oil industry would continue to 

account for 15% of all the industrial profits throughout the remainder of the low-income period. 

This would change, however, as Chinese industry would pick up in other high-growth areas, not 

unrelated to energy policy.  

In the middle-income period, we observe the expansion of industrial profit share among 

knowledge-intensive industries: automobiles, ICT, and high-tech materials. This shift coincides 

with the government efforts to shift to innovation-based growth. It is during this time that the 

government rolls out the first policies to explicitly regulate the automobile-industry (in 2009, 

2018, 2020, and 2021) as well as the ICT- and high-tech materials industries (2009 and 2015) – 

these to supplement the innovation overhaul policies, such as the Made in China 2025 policy. 

New directions for growth in the automobile industry 

Regarding the automobile industry, the government sought to return to energy security amid 

increasing oil imports. To accomplish this, the idea was to transition to New Energy Vehicles 

(NEVs) – that includes hybrid-electric vehicles, battery electric vehicles, and fuel cell vehicles 

(Gong, Wang, and Wang 2013). In 2009, the same year in which Chinese automobile market 

would become the largest in the world, the Ministry of Finance and the Ministry of Science and 
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Technology collaborated on the Ten Cities and Ten Thousand Vehicles policy (ibid). This policy 

would promote the use of NEVs throughout 25 pilot cities for use in public transport, consisting 

of 80% of the Chinese population and 86% of registered vehicles. 

 The implementation and outcome of this policy is illustrative. The policy as originating 

from the central government, which provides financial subsidies for those who purchase EVs. 

However, the local governments were the ones to set goals and implement strategies to meet 

them based upon local conditions. Different cities adopted different strategies, as recounted by 

Marquis et al. (2013). Beijing – a city whose identity largely derives as the seat of the central 

government – took a state leadership model relying upon government direct regulation – 

reducing vehicle taxes, granting license plate privileges, and partnering with corporations (e.g., 

50-50 financing) for production of taxis. Shanghai – a city reputed for luxury and wealth – had a 

platform led business innovation model in which it staged an international EV demonstration 

zone for testing new technologies. Shenzhen – a city known for technology manufacturing and 

the versatile supply chains – adopted a cooperative commercialization model, the focus of which 

is on commercializing locally sourced batteries. This was done for both buses and taxis. For 

buses, batteries produced by the private auto company (BYD) are sold to a state-owned energy 

company (Potevio New Energy), which in turn leases them to the busing company (Shenzhen 

Bus Company). For taxis, the EVs (batteries included) are sold directly to the taxi company by 

the battery company. 

 The local conditions elicited novel strategies reflective of how municipal governments 

operated. However, none of the local governments were able to meet their ambitious targets. Key 

challenges have been (1) the uncertainty resulting from lack of directives from the central 

government on resources and boundaries of implementation and (2) local protectionism, or the 
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favoring of local industries rather than focusing on national goals (Li et al. 2016; Marquis et al. 

2013). This is also reflected in the difficulty that EV manufacturers had in selling their vehicles 

in non-local regions of China. 

The first of these challenges reflects what Breznitz and Murphree (2011) call ‘structured 

uncertainty’.  This is the uncertainty that arises from deliberate lack of communication between 

national- and local- government. The lack of communication is deliberate to allow for latitude in 

local interpretation and implementation of national policy. According to Breznitz and Murphree, 

local policymakers, industry leaders, investors, and other innovation stakeholders all view this 

structured uncertainty as institutionalized risk. It therefore tends to depress investments in 

product innovations at a greater rate than process innovation, as the former is costlier than the 

latter (and often also entails the latter). As the country’s pioneer of process innovation, Breznitz 

and Murphree argue that it would be disadvantageous for Shenzhen to transition to product 

innovation. 

However, even in this particular context of structured uncertainty, the results suggest 

otherwise: Shenzhen outperformed all 24 other cities and by a sizeable margin. It was in no small 

part due to the profit-incentive for BYD, a private company, to commercialize their new 

batteries. Indeed, the main challenges facing Shenzhen appeared less from the bureaucratic 

structures of government than from private consumers: the taxi initiative struggled because 

drivers were unable to adapt to the new technologies. 

Although the Shenzhen government boasted a goal that they could not reach (as did all 

others), they would rapidly expand their EV fleet and quickly become among the top 6 EV 

markets in the world (Hall, Cui, and Lutsey 2017).  
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More auto policy followed. The National Standards for Autonomous Vehicle Testing 

(2018) was upfront with innovators about the regulations surrounding pilot testing of 

autonomous vehicles. Part of the policy objective was public safety. Yet another part was to 

ensure that innovation actors had clear regulatory guidelines, which would “speed up the 

technologies development in the country (EC-OECD 2021)”.  The Pilot Policy for 

Demonstration of Fuel Cell Vehicles (2020) and New Energy Automobile Industry Development 

Plan (2021) extended the objectives of the 2009 pilot program but in a way specific to fuel-cell 

EVs. It would set up pilot cities for fuel-cell EV deployment and offer financial subsidies for the 

manufacture and purchase of fuel-cell EVs. This time the central government enclosed concrete 

R&D goals such as the reduction of the power consumption in passenger cars to 12 kWh / 100 

km (EC-OECD 2021).  

From these policy programs, it is clear to see that the automotive industry has been folded 

into the nation’s innovation planning and has consequently become a strategic industry for 

national growth. 

New directions for growth in the ICT industry 

The manufacturing of ICT equipment has occupied pride of place in the overarching central-

government innovation plans throughout the middle-income period. In the Made in China 2025 

plan (2015) acknowledges the ICT industry as a source of continuous value-based growth – 

“promoting breakthroughs in 3D printing, mobile internet, cloud computing, big data, 

bioengineering, new energy, and new materials” – and thereby also recognizing ICT (and high-

tech materials) as a proper foundation for a modern manufacturing platform (PRC State Council 

2015). 
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 As China has been involved in ICT manufacturing since the 1980s for foreign IP, the 

actual shift is less in levels of manufacturing simpliciter than in levels of manufacturing for 

domestic IP. Policy does not state this overtly but is peppered with qualifications that goods 

should be ‘domestic’ and that new technologies should ‘improve independent development 

capabilities.  

How does the government attempt to accomplish this? Foremost by relying upon its 

regional governments, and the implementation of national policy through the Special Economic 

Zones. While the central government makes broad calls for national innovation, R&D activity 

responding to this call is assumed to take place within SEZs, and the Shenzhen-SEZ specifically 

as the country’s leader in manufacturing ICT components. These zones retain their core position 

as instruments of industrial transformation and market transition. This time, it is for the 

innovation push rather than the industrial push. However, the SEZs are called upon for the same 

reason: their liberal market environment is designed to promote the sort of private R&D 

investments required for developing economically successful proprietary IP.  

To thoroughly assess the impact of these plans, we must gain a closer look at the 

mechanisms of industrial inputs – R&D financing and R&D actors – which I will do in the 

following two sections. Yet initial observations of industrial reshuffling and innovation outcomes 

provide some indication that the policy has enjoyed success. The ICT industry has retained a 7% 

share of all industrial profits in the middle-income period (2012-2020), second highest of all 

industrial sectors. The share of industrial profit gain during this time period is higher than any 

other sector at an average of .50% per year. Moreover, the number of international patent grants 

in computers and telecommunications has since surpassed those of the United States (Kersten, 

Athanasia, and Arcuri 2022). 
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Stage Industrial sector % Total Industrial profits 
(period average) 

Low income 
(2001-2011) 

Extraction of Petroleum and 
Natural Gas 14.9% 

  Manufacture of Railway, 
Ship, Aerospace and Other 
Transport Equipment  

7.5% 

  Production and Supply of 
Electric Power and Heat 
Power 

7.1% 

Middle income 
(2012-2019) 

Manufacture of 
Automobiles 8.5% 

  Manufacture of Computers, 
Communication, and Other 
Electronic Equipment 

7.0% 

  Manufacture of Raw 
Chemical Materials and 
Chemical Products 

6.9% 

Figure 27.   Top 3 Profiting Industries in Low vs. Middle-Income Development 

5.2.3.  Service expansion and domestic consumption 

During the middle-income period, one senses through shifts in policy objectives and rhetoric that 

the success of the ICT industry has not been due to its industrial capacity or innovativeness 

alone. It is also due to levels of technology absorption and adoption within both industrial (i.e., 

capital goods) and consumer markets. 

In early policy, the national government elevates manufacturing to mythic status. In the 

grandiose opening, the State Council proclaims: 
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Manufacturing is the mainstay of the national economy, the basis on which the nation is 

established, an instrument of rejuvenation, and the foundation of a world power. Since 

the beginning of industrial civilization in the middle of the 18th century, the history of the 

rise and fall of world powers and the history of the struggle of the Chinese nation has 

repeatedly proved that without a strong manufacturing industry, there will be no country 

and no nation. Building an internationally competitive manufacturing industry is the only 

way China can enhance its comprehensive national strength, ensure national security, 

and build itself into a world power.  

Such praise of the working class has been characteristic of Chinese government since Mao. The 

difference is that today’s working class is less in the fields (average loss of industrial share 

among agricultural sector), and more in the factories. The rhetoric fits with the official 

government ideology. 

However, in subsequent policies we find balance of emphasis among manufacturing and 

other, complementary aspects of economic growth, services, and consumption. We see new 

objectives in technology absorption and adoption – within both industrial and consumer markets. 

The Made in China 2025 – the capstone innovation policy of the decade – only mentions 

consumption in relation to reduction of energy consumption through the development of green 

technologies. The 13th Five Year plan (Central Committee of the Communist Party of China 

2016) also only mentions consumption regarding such reductions. However, the theme of 

increasing domestic consumption permeates the 14th Five Year Plan (Central Committee of the 

Communist Party of China 2021). Of the 17 main development targets, 8 are directed at 

technology absorption or consumption (47%). This number increases to 12 (71%) if we include 
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new e-governance measures, such as the usage of new e-social security cards or use of identity-

verification services for online services. Examples include the following: 

• Increase 5G user adoption rate from 15% to 56% 

• Increase the proportion of industrial enterprises using cloud storage by 16.9%, over 

double their current usage rate  

• Increase online retail value from 11.8 to 17 trillion Yuan 

• Increase the information consumption market scale from 5.8 to 7.5 trillion Yuan 

In addition to a relative deemphasis on manufacturing, such objectives also reveal that the 

government is continuing further down a path of product innovation rather than process 

innovation alone. Proprietary process innovations are not circulated within the economy – they 

tend to be developed in-house based upon existing technology assets and kept highly confidential 

to prevent the leakage of industrial secrets. Setting goals for technology absorption is only 

sensible in an economy that is grounded in product or service innovations.  

This increase in product innovation is observable even within a short, six-year time span. 

Using NBS data (National Bureau of Statistics of China 2021; Shenzhen Municipality Bureau of 

Statistics 2021), I compare share of firms with product innovation between 2014-2017 to the 

2018-2020 period. I find that in the earlier time period, an average of 27.5% of industrial firms 

had product innovation whereas in the latter period 33.6% of firms had product innovation. This 

difference is statistically significant (p=.001) as determined by a t-test assuming equal variances; 

more importantly, the 6% increase in six years is remarkable as a generalized increase across 

industries. This is a conservative estimate as it includes industries that are low innovating (e.g., 

coal mining), and we would expect even starker contrast between China’s low-income period 

and its middle-income period. This provides further evidence that China is developing a two-
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pronged innovation approach that was characteristic of Korea and Estonia in the upper income 

periods.  

 In order to facilitate consumption of new technological goods, we would expect an 

expanding service sector – specifically financial services that can finance private investments in 

new capital goods and R&D (e.g., industrial cloud-computing services) and also consumer 

financing for the purchase of new-product commodities (e.g., 5g-enabled phones). The financial 

sector should be expanding and expanding relative to state provisions. Is this the case? 

A Chinese puzzle 

While findings at the national level are consistent with the development paradigm of economic 

liberalization, findings at the local level are contradictory.  

Regarding the service sector in the national economy, I make the following observations: 

(1) the national service sector is expanding, including the financial industry, (2) private 

investment in research activity outpaces public funding at the national level, (3) private 

investment is injected into government-prescribed sectors such as ICT and auto. 

As China entered the middle-income period, the services sector overtook the 

manufacturing sector in contribution to GDP (See Figure 10). The services sector includes 

wholesale and retail, financial intermediation, and IT sectors. The contribution to GDP of 

manufacturing decreased from an average of 32.8% (2001-2011 period) to 28.7% (2012-2020 

period), a 4% decline. All service sectors increased, most of all wholesale and retail (+3.5% to 

9.7% national GDP), followed by financial intermediation (+3.1%, to a 7.7% national GDP). 

Both of these service sectors outpaced IT service sector, which increased only 1.3% to 4.8% 

national GDP. 
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Figure 28.   Contribution to GDP Growth by Industry Strata (Source: NBS 2021) 

These surges in financial intermediation in the private sector are consistent with findings 

on funding of R&D activities. As the tertiary stratum of industry as undergone a long and 

gradual rise since the 1990s to overcome the secondary stratum, there has been a steady decrease 

in public R&D expenditures nationally (see Figure 11). This is not coincidental. The private 

investment is in the rapidly growing market areas at the technological frontier.  In 2021, the top 

sectors attracting venture capital were (1) biotechnology, 92.8 ¥ billion, (2) IT, 70.9 ¥ billion 

Yuan, (3) semiconductors and electronics, 58.8 ¥ billion, and (4) internet,  47.8 ¥ billion.  As 

such private investments increase, public allocations have decreased. 
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Figure 29.   Public R&D Expenditure as % of Total R&D Expenditures (Source: NBS 2021) 

It has been a national policy objective to balance government-led regulation, incentives, 

and collaborative infrastructures with the use of markets to allocate financial resources for 

innovation. This is the coordinated market strategy. As early as the 13th Five Year Plan, the 

government describes this financial aim: “we will see that the principle role of nongovernmental 

investment is given more effective impetus, help to create free, fair investment and business 

environments to encourage the private and corporate sectors to invest and stimulate private 

capital and unlock its potential (Central Committee of the Communist Party of China 2016).” To 

this end, the economy appears to be heading in the desired direction. 
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 The SEZ is an instrument to further advance these market liberalization aims. 

Historically, they have been a pro-market precedent for economic reform, with deregulation, 

reduction of tariffs, and tax breaks. This served the purpose of industrialization by attracting FDI 

and promoting exports. Shenzhen-SEZ, specifically, has had the emergence of equity markets in 

the Shenzhen Stock Exchange (est. 1990), which now includes indices for high-tech such as the 

ChiNext board (est. 2009). Regional policy echoes these commitments to market-led growth. In 

the Framework Agreement on Deepening Cooperation in the Development of the Greater Bay 

Area, the regional government states the policy objective: “To fully leverage the decisive role of 

the market in the allocation of resources, better leverage the roles of governments, and facilitate 

the flow and optimum distribution of factors of production and essential elements of living 

within the region.” As both historical precedent and explicit policy objective, we would expect 

the Shenzhen regional innovation system to be a persistent driver of market liberalization, this 

time in the innovation-growth phase. 

Subverting such expectations is a puzzling anomaly. Findings in Shenzhen illustrate that 

public expenditure on R&D is surging (see Figure 30). It is here that the assessment of China’s 

second takeoff reaches a pivotal point: from conforming to a common track of innovation-based 

development to deviating off track. We have found industrial reshuffling, national service 

expansion, and economic liberalization in funding of R&D at the national level. But we do not 

find economic liberalization in the regional innovation system, which is the most critical level of 

analysis for Chinese growth. This clearly indicates that local economic trends are inconsistent 

with directions prescribed by national and regional governments. 
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Figure 30.   Public R&D Expenditure as % of Total R&D Expenditures, Shenzhen (Source: NBS 
2021) 

 Both public and private expenditures have been increasing. The cause of the rise is that 

public-expenditure increases have been outpacing private expenditures. We might interpret this 

as leaning towards state-directed innovation-based growth, with the local government 

coordinating funding allocations to innovators rather than the markets. However, before making 

such a generalization, it is best to consider all the evidence. Aside from assessing the source of 

R&D funding, we must also assess who is engaging in R&D activity.  

 

 

2%

4%

6%

8%

10%

12%

14%

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Pu
bl

ic
 e

xp
en

di
tu

re
 (%

 G
DP

)



 
 

187 

 

5.2.4.  Liberalization of innovation agents 

The contribution of SOEs to China’s national innovation has decreased. In 2008, SOEs 

accounted for over 10% of national patent applications. Ten years later, they accounted for less 

than 2% (see Figure 31). In 2018, SOEs have also lost their leadership role in product 

innovation, as private firms are more likely to invest in new products (see Figure 32).  

 

 

Figure 31.   SOE Patent Applications as % Total, Nationally (Source: NBS 2021) 
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Figure 32.   Private vs. State-owned % of Firms with Product Innovation, Nationally 

These outcomes may likely be a result of the industrial reshuffling as SOEs have a greater role in 

energy-production and heavy manufacturing – those enterprises by which the government sought 

the most economic security – while private enterprises have had greater involvement in ICT, 

auto, and frontier technologies. Hence, as innovation has shifted to knowledge-intensive 

industries, R&D activity has become more privatized. 

These patterns are also revealed by a few of the nation’s top innovators. Indeed, tech 

markets in China have oligopolistic characteristics. For instance, just 2 Chinese companies 

(Baidu and Sogou) control a 78% market share among search engines (StatCounter 2023). Baidu 
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is publicly traded while Sogou is private. Moreover, three Chinese companies (Alibaba, JD, and 

Pinduoduo) control a 75% market share among online retailers (eMarketer 2022). All three of 

these are publicly traded companies. For oligopolies to form in market conditions is a general 

phenomenon, observable in all three comparative cases. As in Russia, South Korea, and Estonia, 

the Chinese state has exhibited post hoc support for SMEs and recently taken to enforce anti-

trust, but this has not slowed the dominance of the large firms.  

The basis of liberalization of economic actors in China is more challenging to decipher 

than other cases. From initial evidence, it appears that it serves two main roles, spanning the 

South Korea-Russia divide over this issue.  

First, similar to South Korea, it is involved in political legitimacy. Evidence for this is 

provided by Lindtner (2020), who describes the Chinese central government as having used the 

‘maker movement’ in Shenzhen as a vehicle for selling Chinese innovation as a democratic-

socialist project, to which anyone of any background may contribute their craft. Lindtner’s 

describes the maker movement as a community of innovators who have reacted against the 

subjugated use of technology by a speculative capitalist class. Empowered by the financial crisis 

of 2008, the international maker movement espouses grassroots innovation among non-

professional inventors and hackers, and production based upon a do-it-yourself (DIY) attitude in 

venues where equipment is collectively shared. In this way, makers react against the process of 

modernization, redirecting technological production from formally instituted profit aims towards 

personal ends.  

 This broader inclusion of innovation activity to a working class gained traction in 

socialist China — mobilizing a large community of urban makers and attracting foreign 

entrepreneurs seeking more creative liberty. Chinese making became an opportunity for 
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equitable production. To innovate became a form of political participation based upon what 

Lindtner calls an affect of intervention — that is, a feeling that one is intervening in extant 

technological institutions established by Western bourgeoisie capitalism. 

 This ideological compatibility between making and innovation within socialist China was 

not lost on the Communist Party. The movement was endorsed by the Party and officials made 

public visits to makerspaces. In doing so, the Party helped to elevate this understanding of 

innovation into the public conscience in China —to portray it as a social norm that transcended 

industry. 

 Yet, as Lindtner is first to realize, the promise for an equitable future never obtained and 

the projection of maker values upon the nation was in vain. Lindtner finds that Chinese maker 

spaces reproduce the same forms of stratified opportunities found in capitalist contexts. Their 

elevation to national understanding of innovation as inclusive — more than being inaccurate — 

has disguised the exploitative and profit-interested nature of Chinese innovation. 

 Lindtner’s account provides evidence that although the use of the maker movement did 

not work by the Communist Party, there is a political incentive – related to state legitimacy – for 

liberalization of economic actors. 

 There is a second reason that liberalization of economic actors may be on the policy 

agenda: although China is innovative in many different sectors, a large portion of its exports – 

especially from Shenzhen – are in ICT equipment. Reliant upon such exports for continued 

growth, the innovation system as a driver of the national economy is only as secure as the ICT 

industry. China’s technological advancements clearly surpass those of Russia, but its 

vulnerabilities are similar. This may be due to being a post-socialist command economy, where 

the innovation economy has a history of government coordination, and where the use of SEZs 
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further exacerbates the issue of sectoral specialization by concentrating supply chains. It is 

perhaps not a coincidence that Russia has also used SEZs as part of its own planning (Yankov, 

Moiseev, and Efgrafov 2016). China’s lack of success in stimulating SME involvement also 

resembles outcomes in Russia. The oligopoly persists. 

The Shenzhen Bureau of Statistics does not publish data on innovation activity by firm 

ownership. However, we can leverage the oligopolistic structure of the tech industry to 

generalize from several big tech companies in Shenzhen, which stand far out from the rest of the 

local businesses as among the nation’s top innovators. The most innovative companies in 

Shenzhen by patent holdings are Huawei, 11th globally; Tencent, 41st globally; and ZTE, 55th 

globally (IFI Claims 2023). Huawei is private while Tencent is publicly traded. ZTE is partially 

state-owned. It appears that most innovation outcomes as measured by patent grants in Shenzhen 

are independent of state actors. The majority of patent grants to Shenzhen are concentrated in 

Huawei and Tencent, which consistently rank in the top 5 patent recipients in China and are non-

state-owned enterprises. ZTE has not been close to such success, despite continuous engagement 

in R&D.  Moreover, despite its state-owned status, ZTE also finances through private 

investment, including 11.8 billion yuan for R&D that was solely funded by private offerings on 

the Shanghai and Shenzhen Stock Exchanges. This financial autonomy may also indicate a 

degree of R&D project autonomy. Regardless, it appears that despite the Shenzhen local 

government’s increased investment in R&D, the key innovation actors in Shenzhen are not 

folded into the state bureaucracy. This is not to exclude patron-client relations or corporatist ties, 

but only to suggest formal autonomy (Huawei, Tencent) or semi-autonomy (ZTE). 

According to Cooke’s typology of regional innovation systems, Shenzhen’s innovation 

system is best characterized as a network system: the initiative to innovate is neither 
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local/grassroots nor centralized in government but multi-level; funding is neither diffused by 

markets nor determined by government but guided; research competence is neither application-

based as housed solely in industry nor basic as housed solely in public-research institutions but is 

mixed; coordination between private- and public sectors is potentially high; specialization in 

industries and subindustries is flexible, with some redundancies (Cooke 1992; Ramella 2016: 

189). 

5.2.5.  Deepening integration in foreign product markets 

Although China nationally exhibits industrial reshuffling, service expansion, and the 

liberalization of innovation agents, the regional innovation system that is supposed to be driving 

innovation-based growth presents an anomaly with respect to both the common logic of 

innovation takeoff and the government’s own prescribed means of innovation-based 

development. I observed a relative decrease of private R&D investment (Figure 30). I posit two 

possible explanations for this trend.  

One is that government outlays in the form of grants for R&D following regional policy 

have depressed the rate of private spending. If this is the case, we should expect that those 

outlays are sufficiently large to ‘crowd out’ private spending. In other words, this assumes that 

addition of government funding would not be simply aggregated with the standard investments 

in R&D. However, there is little empirical evidence of this. Research on the impacts of 

government subsidies actually show the contrary. In a study of 17 OECD member countries over 

two decades, Guellec and Pottelsberghe (2000) demonstrate that government subsidies have a 

positive effect on business-financed R&D: each dollar of government subsidy on R&D was (on 
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average) associated with 1.70 dollars of research spending. There is no reason to think that 

Shenzhen would be an exception. 

An alternative explanation is that during the years of concern (2018-2020), R&D 

investment has had lower value-of-return or lower expected value-of-return, heading off 

investments. I argue that there is more evidence for this interpretation. According to the 2017 

Enterprise Survey for Innovation and Entrepreneurship, bad business prospects (i.e., return-on-

investments) were the top reason to stop innovation, outranking other considerations such as 

funding availability, costs, management, and lack of technical staff.  

I previously reviewed the governance strategies for developing proprietary ICT 

technology. In order to maximize economic gains from such technology – indeed, in order to 

obtain the returns to justify the investments in development – calls for the use of export markets. 

Regardless of technical improvements on devices and services, there is still a requirement to find 

demand for goods. The inability for China to expand into foreign product markets, especially 

during the years from 2018-2020, has decreased revenue prospects. I argue that it has also led the 

Chinese government to step up involvement in both innovation inputs and stimulation of 

domestic demand for new products. 

In the remainder of this section, I describe the struggles China has faced deepening 

integration into foreign product markets. Huawei and Tencent – Shenzhen’s top two innovators – 

have had their proprietary ICT equipment and chat application WeChat caught up in a global 

political maelstrom. In caveat, the purpose of this protracted discussion is only to describe the 

challenges of this foreign market entry and provide evidence that it was political motivated 

through historical details. I am not assessing the veracity of claims or whether these motivations 

and actions are morally or judicially justifiable. 
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Political challenges to foreign market entry 

The expansion into foreign consumer markets is politically contentious. Technological 

innovation is not just a solution to the development problem of semi-periphery countries – it is 

also the wellspring that sustains advanced economies. For these economies, competition is often 

unwelcomed, especially when it is underpinned by ideological difference.  

China bears both qualities in relation to the United States. While there are countries other 

than the United States that are comparable both with respect to innovation capacity and 

ideological difference (e.g. Singapore, Netherlands, Japan, Germany), the U.S. stands out for 

several reasons: (1) the U.S.’s $300+ billion dollar trade deficit with China increases American 

sensitivity to Chinese advancement (2) the size of the Chinese economy is more comparable with 

that of the U.S. than its other competitors, meaning less opportunity for the U.S. to wield its size 

advantages, and (3) Chinese innovations in computer equipment, smartphone technology, and 

social media directly compete with those of the United States on the global market. For these 

reasons, the United States has reacted strongly to Chinese advancement and issues obstacles in 

its rise from middle-income.  

The U.S. has a significant size advantage in global trading. Specifically, it has a large 

absolute number of skilled laborers and large domestic market size, both figures being positively 

correlated with net exports in trade (Torstensson 1998). However, China’s domestic market size 

is comparable, at 70% the size of the U.S. market as measured by GDP. If measuring from 

Purchasing Power Parity (PPP) adjusted GDP, China’s market is 14% larger than that of the U.S. 

(World Bank 2022). The third closest in market size, Japan, is drastically smaller at only 24% the 

market size of the U.S. on the GDP measure. Although the U.S. may have an advantage in 

absolute number of skilled laborers, its relative advantage over China in market size is far below 
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its standard with other global competitors. The size of the Chinese market helps to ensure its 

diversity in production and versatility for trade. It’s unparalleled manufacturing output combined 

with these auspicious trade attributes broaden its interests and role abroad; for example, in a 

large swath of the African continent (Shinn 2012) as well as Latin America and the Caribbean 

(Piccone 2020). This creates areas of contention as U.S. seeks to secure and broaden its own 

national interests at the same time as China. For example, both countries share an interest in 

mining cobalt in the Congo for clean energy and electronic vehicles (Lipton, Searcey, and 

Gilbertson 2021). The size and growth of these economies – a key factor enabling trade and 

action on interest abroad – is reflected in the popular understanding of these countries as political 

and economic ‘superpowers’. 

Trade between U.S. and China, specifically, reveals a disparity in exchange with China 

selling over three times the worth of goods to the U.S. as it receives in return (Office of the U.S. 

Trade Representative 2023). China held the title as the largest supplier of goods to the U.S. for 

thirteen consecutive years (2009-2022) (Tobita, Kawate, and Hotta 2023). The trade deficit is 

partially explained by technological innovation as the country seeks to replace U.S. imports with 

its own technologies, specifically semiconductors and jet aircraft (Hout 2021). Insofar as 

integrated circuit chips and semiconductors are a crucial U.S. import for China, establishing 

independent capabilities would widen the deficit. The U.S. response to the wide and widening 

deficit is place tariffs worth more than $360 billion on Chinese goods and restrict access to U.S. 

technologies including microchips, policies that have survived change in presidential 

administrations (Akhter 2021). The trade deficit has only been about technological innovation 

recently, however; there are still plenty of goods imported by the U.S. from China that are from 

the history of capitalizing from China’s cheap labor. This includes textiles, toys, sporting 
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equipment, furniture, produce, and pet food. The trade deficit precedes any sense by the U.S. that 

China is an innovation competitor. 

The direct competition between the U.S. and China comes to a head as China makes 

legitimate claims on the innovation of globally competitive technologies. The claims are at this 

point legitimate and to be taken seriously because of the advancements in China’s technological 

output. It’s list of achievements since the 2015 national innovation policy are gleaming. 

According to the Global Innovation Index 2018-20 (Cornell University, INSEAD, and the World 

Intellectual Property Organization 2018, 2019, 2020) and the Global Competitiveness Report 

2019-20 (World Economic Forum 2019; World Economic Forum 2020), China takes the 

following rankings on the world stage: 

• Ranked #1 in amount of net high-tech exports (2019) 

• Ranked #1 in number of applications for patents (2018-2020) 

• Ranked #1 in number of applications for utility models (2018-2020) 

• Ranked #1 in trademark usage (2019) 

• Ranked #1 in industrial design performance (2019) 

• Ranked #2 in quality of its research institutions (2018, 2019) 

Not only are Chinese patent applications highest in the world, the World Intellectual Property 

Organization reports that China’s patent grants are highest in the world with 180,000 more 

patents granted in 2020 than the second highest country, the United States (World Intellectual 

Property Organization. 2021: 32). These performance metrics provide a basic overview of the 

legitimacy of China’s innovation capacity and their claims to competitive innovation 

technologies. 

Of all the innovation claims that were legitimated, perhaps none were so significant as 

the national claims to a 5G mobile technology to be developed in China and exported to the rest 

of the world. 



 
 

197 

The history of 5G development shows how an international framework for innovation led 

to fervent national competition. 5G standards developed out of research by the International 

Telecommunication Union (ITU) under the United Nations. This body devised the initial criteria 

for 5G technology, formally titled IMT-2020, as early as 2012. It began as a cosmopolitan effort 

respecting the diverse needs of different nations while also seeking to service what were 

emerging as commonalities in consumer demand: high speed, low-latency mobile broadband (to 

be used in cloud computing, augmented reality, and 3d video) and reliable infrastructures for 

machine communications (to be used in industry automation, self-driving cars, smart cities, and 

smart buildings) (International Telecommunication Union 2016). 

The challenge having been set by the United Nations, nations organized, mobilized, and 

raced to be the first to satisfy the requirements. At stake was not only international recognition as 

an innovative country, or “soft power”, but also increased geopolitical “hard power” through 

material benefits. Early adoption is associated with better penetration of global and domestic 

markets and by implication, greater national wealth-accumulation and growth (ABI Research 

2019). 

Assessments of national performance in the 5G race are mixed: different analysts draw 

very different conclusions about national rankings and even whether the race is over or not. This 

is due to multifaceted nature of 5G development. If the key measure is only high-speed 

broadband for mobile devices, then the race is over: South Korea won in its 2018 exhibition 

during the Winter Olympic games in Pyeongchang; the country was also the first to make 5G 

technology commercially accessible the following year (Park 2018). However, if we consider the 

broader range of services envisioned by the IMT-2020, including the reliable infrastructures for 

machine communications (to be used in industry automation, self-driving cars, smart cities, and 
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smart buildings), or if we consider market penetration and saturation of 5G technologies, then the 

race appears more as a marathon, and it continues. South Korea won the first leg of the race, but 

there is still much more to come (ABI Research 2019). 

Despite some anomalous sources which indicate China as a ‘lagger’ (Little 2019), the 

country is still widely slated to be a global leader in 5G across multiple dimensions: network 

speeds (Dano et al. 2020; Kharpal 2022); base station deployment, overall network coverage, and 

market share in 5G smartphones (Manners 2020); private industrial networks (Strumpf 2022); 

5G coverage of cities (Statista 2023); and even its contribution to refining 5G written standards 

(Ryugen and Akiyama 2020; Yu 2020). Although the United States was able to rollout 5G six 

months before China (Pham 2019), the country falls behind China on all these measures. It has 

not done so quietly. 

The U.S. has taken action to limit the innovation capacity of Chinese firms. Government 

restrictions for U.S. semiconductor exports to China not only minimizes the trade deficit but 

complicates China’s 5G ambitions: the small semiconductor chips are an essential ingredient in 

5G technologies (F.P. Analytics 2021). This forces the Chinese mainland to either import from 

nearby Taiwan (Taiwan Semiconductor Manufacturing Company), another global leader in 

semiconductor manufacturing, or face the challenge of innovating their own semiconductor 

chips. 

The prospect of a Taiwan-import solution was quickly dashed by subsequent U.S. 

sanctions against Huawei. The story of Huawei is deeply embedded within U.S. strategy to 

thwart China’s global expansion and is worth elaborating for this reason. 

Since 2008, Huawei has routinely topped the list of number of international patents filed 

(i.e. Patent Cooperation Treaties, or PCTs), including most recently in 2022 (Huawei Investment 
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& Holding Co., Ltd. 2020; WIPO 2023). In 2020, Huawei ranked 9th in the United States in 

number of patents granted (Lunden 2021). The top American-owned consumer electronics 

producer and direct competitor to Huawei, Apple Inc., just eked out 30 more patents to come out 

one rank higher, 2,791 compared to Huawei’s 2,761. 

 

Figure 33. Global Leaders in Patent Applications (Source: WIPO Statistics Database 2023)31 

It did not take this degree of neck-and-neck competition to gain the attention of U.S. 

policymakers. The previous year, in 2019, Huawei had entered the top 10 patent-earners in the 

United States (Kiprop 2020). President Trump signed an executive order that outright banned the 

 
 

31 Samsung Electronics, South Korea; Qualcomm, U.S.; Mitsubishi Electric, Japan; Ericsson, Sweden. According to 
the World Intellectual Property Organization, “among the top 10 users, eight were located in the North-East Asia”. 
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“acquisition, importation, transfer, installation, dealing in, or use” of Huawei goods and 68 of 

Huawei’s non-U.S. affiliates (Bureau of Industry and Security 2019; Trump 2019). He described 

Huawei as “very dangerous” (Bloomberg 2019) while Senate Republican leader Mitch 

McConnell warned that “Huawei represents a national security risk (The Economist 2019).” The 

ban was extended the following year with U.S. Secretary of State Mike Pompeo calling Huawei 

"an arm of the Chinese Communist Party’s surveillance state (Brunnstrom and Pamuk 2020).” 

One former Trump National Security Committee staffer reportedly stated the policy agenda more 

crudely: “kill Huawei (Allison 2020).” 

As indicated through several of these comments, the ban was based on perceived national 

security risks, and this risk had a basis in political differences between U.S. and China. The 

justification offered to U.S. political constituents for these bans was that the Chinese government 

could demand Huawei to turn over user data from its devices or create ways of intercepting this 

information themselves (Mulligan and Linebaugh 2021). The issue was not due to general 

scruples over privacy violations due to the unauthorized turnover of user data to government 

agencies – as Apple does this routinely (Apple Legal 2022); the issue was rather specific to the 

Chinese government and how it may use the data for Communist-type surveillance. Yet no 

evidence of Huawei technologies used for such foreign surveillance was provided by U.S. 

national agencies or policymakers, nor was it identified by third-party analysts of Huawei 

devices (Mulligan and Linebaugh 2021). In addition to this issue, Pompeo accused Huawei of 

“stealing U.S. technology, conspiracy, wire fraud, bank fraud, racketeering, and helping Iran 

evade sanctions, among other charges” – however, there were no details revealed on any of these 

accusations nor any attempt for these disputes to be heard and arbitrated in international courts. 
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For example, Huawei’s public patent record could have been scrutinized against the development 

of U.S. technologies, but no action was taken to pursue the IP theft allegations. 

The Trump administration’s banning of Huawei on the basis of scant, circumstantial 

evidence was not a new tactic in the U.S. playbook for domestic protectionism, nor was this a 

partisan effort. There was precedent in 2012 under the Obama administration, when the House 

Intelligence Committee first sought to limit profits to Huawei and ZTE technologies due to their 

“opaque,” that is, not understood, relations with the Chinese government (Rogers and 

Ruppersberger 2012; States News Service 2012). 

One obvious method of determining whether Huawei equipment is used for surveillance 

would be to first analyze the equipment itself. Digital forensics is a common practice used by 

various U.S. government agencies to detect whether devices have been used to carry out criminal 

acts.  Any evidence gathered through such practices should be a vital part of government reports 

on the risks posed by Huawei. However, the Committee did not bother to investigate Huawei 

products themselves or reference such findings in their investigation, exempting themselves from 

such an obligation in the 2012 report: “The Committee did not attempt a review of all 

technological vulnerabilities of particular ZTE and Huawei products or components. Of course, 

the Committee took seriously recent allegations of backdoors, or other unexpected elements in 

either company’s products, as reported previously and during the course of the investigation. But 

the expertise of the Committee does not lend itself to comprehensive reviews of particular pieces 

of equipment.” 

Instead, U.S. government officials openly brought their own allegations of espionage, 

fraud, and complicity with Iran to the desks of Huawei’s corporate executives in Shenzhen and 

attempted to elicit a defensive position from a highly profitable, foreign tech company. 
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The following  were the “key findings” of the U.S. House Intelligence report on Huawei (Rogers 

and Ruppersberger 2012): 

 Huawei did not provide clear and complete information to the committee on… 

1. its organizational decision-making processes 

2. its general relationship with the Chinese government 

3. whether Communist Party members of Huawei act on behalf of their party affiliation 

4. connections with the Chinese military 

5. the company’s 1999 tax audit by the Chinese government 

6. relations with western consulting firms 

7. financial independence from the Chinese government 

8. contracts within the United States so that the government can assess ‘risk to the country’ 

(a list of all its major customers was provided but deemed insufficient) 

9. details of Huawei’s business in Iran 

10. sources of R&D funding. 

 

Somehow surprised that the Chinese-owned firm “failed to assuage the Committee” (ibid: 10) 

and obstructed investigation by U.S. politicians into the company’s relations to its own 

government, the Committee concluded based on evidence of “means, opportunity, and motive” 

(ibid: 2) that Huawei devices were likely corrupt, and recommended U.S. firms and government 

workers to divest from Huawei. 

Implicit in this history of anti-Huawei policy is the notion that U.S. strategy for 

advancing its technologies occurred by way of removing Chinese competitors from the global 

competition. This relation was made explicit in a 2020 statement by Wilbur Ross, U.S. 

Commerce Secretary and primary overseer of the Entities list of banned Chinese firms. Ross 

took action to allow some exports of U.S. technologies to Huawei-collaborating boards if doing 

so was part of U.S. contributions to standards for industry, especially 5G. Ross’s statement in a 
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government press release about this action illustrates how closely intertwined perceptions of 

national innovation and national security are in the minds of policymakers: “The United States 

will not cede leadership in global innovation. This action recognizes the importance of 

harnessing American ingenuity to advance and protect our economic and national security...The 

Department is committed to protecting U.S. national security and foreign policy interests by 

encouraging U.S. industry to fully engage and advocate for U.S. technologies to become 

international standards (my italics; Office of Public Affairs 2020)." 

The U.S. government’s stance against Huawei was not constrained to domestic policy. In 

2020, in the middle of the 5G technology race, the U.S. expanded the strength the influence of its 

recommendations against Huawei to shape its foreign relations, this time coercing other 

countries to follow suit. Bill H.R. 5661 (2020) was introduced to the House Intelligence 

Committee to “prohibit sharing of U.S. intelligence with countries that permit operation of 

Huawei fifth generation telecommunications.” It reflected a general campaign by U.S. politicians 

to influence Huawei’s reach not only in U.S. but in other countries (Barnes and Satariano 2019). 

Despite initial resistance, the threat of withdrawing U.S. intelligence was effective, especially in 

impacting other countries in the Five Eyes – an intelligence-sharing alliance between U.S., UK, 

Canada, Australia, and New Zealand (Jose 2021). Within eight months of the House bill’s 

introduction, all four other countries in this intelligence pact would come to either formally ban 

or otherwise effectively remove commercial applications of Huawei technology from their 

county. Formal bans took place in UK, Australia, and New Zealand, while the Canadian 

government delayed their decision on Huawei long enough that telecom companies effectively 

excluded Huawei on their own to prevent potential loss (Ljunggren 2020). Trump was first to 
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tout the power of his foreign influence, saying “We convinced many countries, many countries – 

I did this myself for the most part – not to use Huawei (NDTV 2020).” 

Taiwan was also brought under the influence of U.S. foreign policy strategy as a global 

leader in manufacturing semiconductors for 5G. Since 2013, Taiwan had banned Huawei 

technologies for network infrastructure citing its own national security reasons. As a local 

territory the physical network infrastructure of Taiwan could pose risks. By contrast, the banning 

of parts and consumer electronics was not in the purview of Taiwan national defense policy until 

the U.S. placed similar pressure on Taiwan to ban Huawei technology as it had the Five Eyes. 

This was largely through the same policy instrument of the Department of Commerce’s entity list 

that prevents any use of U.S. technologies for Huawei-associated firms. Specifically, U.S. was in 

a position to withhold its essential contribution to the semiconductor value chain – IP and 

manufacturing equipment (Hegar 2021) – from use by Taiwan Semiconductor Manufacturing 

Company (TSMC) in the construction of their microprocessors for U.S. companies if they 

continued to export microchips for Huawei. Again, the U.S. appealed to national security 

interests, urging that it was in the immediate interests of Taiwan that they take the radical step of 

flagging exports as a security risk rather than mere imports. According to one report (Hille 

2019), “a U.S. official told Taiwanese diplomats in Washington that chips made by TSMC for 

Huawei were going straight into Chinese missiles pointing at Taiwan.” These national security 

directives were uttered by a country that was already directly buttressing Taiwan national 

security through the steady supply of weapons and training to Taiwan military amid an 

increasingly tense situation in the South China Sea (Ripley, Cheung, and Westcott 2021; Wong 

2020). The U.S. plea seemed to have been persuasive: in 2019, Taiwan government-affiliated 

institutions began banning Huawei devices from their networks and preparations started for a 
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policy-based blacklist of Huawei devices in government agencies and state-controlled companies 

(Chung 2019; Jao 2019). The following year, TSMC announced that they would fulfill Huawei 

orders already under contract but that would not accept any new orders from the company 

(Reuters Staff 2020). Within one year of this ban, TSMC started building a new, 12-billion dollar 

semiconductor factory in Phoenix, Arizona, doubling down upon their investment and 

partnership with the United States (Office of the Arizona Governor 2020). 

Between the U.S. and U.S.-partner sanctions, the overall impact for Huawei was 

dramatic. For its smartphones, Huawei microchips could no longer use proprietary ARM 

architecture; Google Android software and services – such as Play Store, YouTube and Gmail – 

were no longer accessible; neither were Intel server chips (Kang 2019). The company sought life 

support from Samsung and SK Hynix, Korean companies (Bloomberg 2020). However, this was 

not enough to save the company from a 22% loss in smartphone revenue (Associated Press 

2021). Although this did occur around the time of a global pandemic when other companies 

experienced struggles as well (BBC News 2020a), there is strong evidence that company loss 

outpaced that due to the pandemic. First, initial pandemic-related losses were typically followed 

by surges in demand (Byford 2021; Ivanova 2021), which we do not see with Huawei. Second, 

Huawei executives made candid admissions – rare among China’s rhetoric of undeterred climb 

to global competitor – about the “huge,” damaging impacts of U.S. sanctions (Whalen 

2021).This was also formally acknowledged – albeit more subtly – in Huawei’s official earnings 

report with a description of product supply and sales being ‘adversely affected’ by U.S. sanctions  

and associated legal liabilities (Huawei Investment & Holding Co., Ltd. 2020: 103, 130). 

The slippery slope to other bans 
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China’s hurdles to innovation did not stop with Huawei or even 5G-attempts generally – they 

originated there. The evocation of national-security concerns as a justification for banning 

Huawei slipped into the banning of innovative Chinese social media platforms that had very little 

to do with 5G or any other form of technology with military applications. 

In August 2020, Trump signed an executive order banning two Chinese-owned social 

apps. The apps were among the top 10 most actively used media platforms in the world 

(Llewellyn 2019).  

The 8th most actively used platform, TikTok, was created by the Beijing-based company 

Bytedance. The platform hosts short videos (maximum 15-second), roughly 70% of which are 

labelled either ‘entertainment’ such comedy skits and singing, or ‘dance’ videos (Mediakix 2020; 

Statista 2020). Other popular categories of video include pranks, fitness, home renovation, 

beauty, and fashion. 

The 4th most actively used platform, WeChat, was created by Shenzhen-based company 

Tencent. The platform is used for direct messaging, social group messaging, and digital news 

feeds. 

WeChat is more politically contentious. It deploys sophisticated algorithms to censor 

both text and visual content in real time that is critical of the Chinese government (O’Niell 2019; 

Yuan 2020). WeChat also spreads state-backed perspectives on current events, including Hong 

Kong (Wu and Taneja 2019), Huawei (Mozur 2020), and the Covid-19 pandemic (Zhuang, Zhao, 

and Shao 2021). However, political bias has never offered legal grounds to ban media in the 

United States. Attempts have been made by U.S. Congress as recent as 2021 against Facebook – 

WeChat’s U.S.-made counterpart (Ovide 2020) – to correct biased news feeds. The bipartisan 

effort to pressure Facebook into refining their news-feed algorithm was unable to gain 
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compliance as Facebook executives defended themselves during Congressional hearings (Parks 

and Bond 2021). Congress' struggle to eradicate political bias from our own home-grown social 

media platforms does not provide any form of precedent for combatting a foreign platform. 

Indeed, political bias was not the stated reason for banning TikTok or WeChat. Rather, the 

reason offered by President Trump in his Executive Order is that the Chinese government may 

collect or intercept user-data from these companies for “keeping tabs on” U.S. citizens and 

Chinese citizens residing in the United States (Executive Office 2020). 

Accusation against TikTok have also been made. These accusations do not square with 

the company’s data infrastructure, nor Chinese government incentives (or lack thereof) to gather 

this data. First of all, TikTok’s data is stored in the U.S. and backed up to Singapore with access 

governed by U.S. professional gatekeepers (Bartz and Dang 2021). Furthermore, it is hard to see 

how dance, prank, and cooking videos should cause national security concern – even in the 

remote chance that the data were leaked to the Chinese government. This sentiment was echoed 

by TikTok’s head of public policy, Michael Beckerman, as he defended TikTok in the 

company’s own Congressional hearings. Beckerman referenced independent research 

highlighting that “the data that TikTok has on the app is not of a national security importance 

and is of low sensitivity (McCabe, Conger, and Wakabayashi 2021).” 

As in the case of Huawei, the economic contribution of these companies amid U.S.-China 

competition appears to be a more likely motive to ban them. 

As demonstrated in the U.S. context by Big Tech companies such as Facebook, 

Instagram, and Twitter, it does not take hardware production or even direct business-to-consumer 

(B2C) transactions to move markets. The primary source of profit among these social media 

companies is advertising on their free-to-use apps. Because profits are due to advertisement, the 
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value-added of social media companies is dispersed across sales of their advertising partners. 

This increase in sales can both be nationally significant without being reflected directly in the 

social media company’s value-added to national GDP (Dizikes 2019). This also describes 

TikTok’s revenue stream well, with its advertising revenue expected to exceed $11 billion in 

2022 – almost half of which comes from U.S. companies (Reuters Staff 2022). 

WeChat is a different story as it is a ‘black box’ of revenue sources (Horwitz 2017). In 

addition to advertising, WeChat also has some value-added services, such as paid stickers, 

games, and premium accounts, as well as transaction fees for WeChat pay (Cuofano 2021). 

Although the revenue structure is unclear, what is clear is that the company makes an enormous 

sum of money –  $16.3 billion in revenue for 2020; and the company was valued at $68 billion in 

2021, more valuable than three major Chinese banks (Iqbal 2022; Kranjec 2021). 

Bans of TikTok and WeChat could have been intended to curb further revenue growth. 

However, it soon became apparent that this outcome was not as easy as signing an executive 

order. Both apps were still available for download in major app stores after court injunctions 

arguing that national security threats of the apps were not substantiated and had not received due 

process ; TikTok sued the U.S. government (TikTok 2019). After a year of legal battles 

surrounding Trump’s executive order and no positive outcomes in sight, Biden revoked the bans. 

However, the apps remain under federal review for national security risk, stoking whatever 

market uncertainty the government can surrounding the companies (Kelly 2021). 

Examples of Huawei, WeChat, and TikTok all demonstrate the tactics deployed by U.S. 

policy makers to limit economic competition with China. Whether the accusations made against 

the Chinese government and these companies are true and legitimate is not the primary concern 

here. The two main issues of concern are: (i) the level of specificity by which the accusations are 
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made and gain political traction and (ii) the impacts that trade barriers – warranted or 

unwarranted – have had on the course of Chinese growth. The first issue relates the U.S.-China 

trade war to the role of democratic homophily in innovation-based growth; the second issue 

relates the trade war to broader inclusion of innovation actors.  These issues are explored further 

in the last section. 

5.3 Impacts of Trade Barriers and the Future of Chinese Innovation-Based Development 

Recent policy changes made by China’s central government have responded directly to this 

political truncation of its market reach. In this section, I will first describe these policy responses 

to the U.S.-China trade war and anticompetitive policies. I will then interpret the main findings 

in this chapter – tracing the flow of China’s innovation-based development according to the 

model established through the comparative cases, from technology transfer to democratic 

homophily. 
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5.3.1.   The emergence of a dual circulation strategy 

To understand the trends in regional development, we must understand the overarching changes 

in national development strategy that are not yet encapsulated in government policy. This 

interpretation begins at the end of the innovation process – with the innovation output and the 

inability to expand into foreign markets. One can then work backwards to implications for 

innovation inputs. 

The denial of the extension of Chinese technologies into Western advanced countries has 

had two main impacts. 

First, these political developments have dampened expectations of return-on-investment 

in the private sphere. At the onset of the trade war in 2018, there was a -172% decrease in the 

value-of-investments in the semiconductor industry in China from the previous year (199IT 

2022). 2019 values of investment would also remain low. As semiconductors are a core 

technology used in a wide range of commodities and capital goods, this would likely have 

spillover effects to valuation of investments in other forms of innovation. The ChiNext price 

index of high-tech companies reveals this, with a precipitous decline between Q2 2017 and Q4 

2019 (CNI Index 2021).  

It was only after announcements of new government strategy and tactic that these 

pressures would be alleviated, albeit not by markets but by decree. With new resolve in 

economic nationalism, China would set down the path of towards innovation self-sufficiency. 

This is a drastic reversal from just a decade or two ago, when the country was on a path set by its 

ascension to the World Trade Organization towards deepening integration into the global 

economy. China now attempts to design and manufacture its own semiconductors. The tactic is 

to leverage a state-owned enterprise SMIC and to divert public funding into semiconductors 



 
 

211 

manufacturing. In the wake of such announcements, with the trade war still ongoing, we see the 

value-of-investments in semiconductors return to 2017 levels and even slightly exceed it, 

exhibiting 169% growth (Lewis 2020; Varas et al. 2020). 

Yet one should not make the problem that originates in demand a supply problem. It is a 

demand problem. It requires a demand solution. I observed how politics and protectionism on the 

global tech product markets has artificially shaped demand and the inability of Chinese tech 

companies to use exports for continued growth. Chinese companies seek new sources of revenue 

– especially the domestic market but also politically close trade partners, such as Russia. For 

example, as the rate of Chinese-brand phones to Europe decreased amid the trade war, Chinese 

companies have compensated through increasing sales to Russia and expansion of the domestic 

market (see Figure 34).32 

 
 

32 Chinese-brand phones here include Huawei, Xiaomi, Oppo, and Vivo. 
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Figure 34.  Sale of Chinese-Brand Phones by Market (Source: Statcounter 2023) 

As a response to the inability to integrate into foreign markets, the Chinese government 

has explicitly shifted to a domestic growth strategy in its “dual circulation” concept announced in 

2020. In analyzing the ambiguous government rhetoric surrounding dual circulation, Javed et al 

(2021: 15) define it as “the domestic consumption-driven economic rebalancing to achieve 

sustainable economic development” (my emphasis). At this stage, this is more policy concept 

than policy. But it was sufficiently important to memorialize the concept in the official 

constitution of the Communist party (Wang 2022). The two circulations are (1) an internal 

circulation within the country between supply and demand, and (2) an openness to wider 

circulation based on quality rather than quantity and with strategic global economic partnerships. 
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We have already observed evidence of this demand-driven strategy in review of the 14th 

Five Year Plan, which emphasized technology absorption and consumption (Central Committee 

of the Communist Party of China 2021). The plan stated five different policy objectives for 

industrial transformation. Of these five goals, four of them were directly related to consumption 

of technologies by industry and consumers. 

The role of the state for implementing the dual-circulation model may also need to 

change. As demand-driven growth is adopted as part of government strategy, one may expect the 

Chinese developmental state to internalize the following responsibilities: 

• Stimulation of market demand for new technologies through tax breaks and other 

government subsidies for consumers 

• Government contracts with technology companies for public infrastructure  

• Liberalization of marketing and advertisement practices 

• Industrial protection of domestic firms from TNC competitors 

 

China has already proven its inclination to engage in several of these activities. In particular, we 

see the stimulation of market demand for new technologies through subsidies in the NEV rollout 

(described in 5.1.2). We also see the use of government contracts with technology companies for 

public infrastructure. For example, there is a ‘mandatory standard’ that government office 

equipment – printers, copiers, and scanners – be designed and produced in China (Machida 

2023). More substantially, there has been a growth in ‘smart city’ policy: investments in 

technological upgrading of urban infrastructures. The smart city market size has nearly 

quadrupled between 2017, from about 6 trillion yuan to about 20 trillion yuan (Huaon.com 

2021). The Shenzhen government and Huawei have also partnered for smart-city building (F. 

Chen 2019). Rather than these demand-driven policies being exceptions to the supply-side 



 
 

214 

reform that China has sought since its 1979 re-opening, they may become more of the 

development norm. 

Whether or not China will be successful in a growth path relying on domestic markets is 

uncertain. On the one hand, China has the largest consumer market in the world and may be an 

exception to export-reliance because of its large size. On the other hand, it is still a middle-

income country without a history of income support. Relying on consumption to escape the 

middle-income trap may have severe, intrinsic limitations.  

The rise in Chinese domestic consumption is not a new phenomenon. Trends in 

consumption as % GDP rather map directly onto our time periods for recent-low income and 

middle income (see Figure 35). While consumption as % GDP had declined throughout the 

recent low-income period (2000-2010), it has increased significantly throughout the middle-

income period in (2010-2011).  

 

Figure 35.   Final Consumption as a Share of the Gross Domestic Product (GDP) in China from 
1980 to 2021 (Source: National Bureau of Statistics 2022, As Reported in Statista) 
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5.3.2.   Interpreting China’s technology strategy 

The process-product trajectory of Chinese innovation has proceeded as expected for a newly 

industrialized economy, matching South Korea and other East Asian Tigers. As advanced 

countries offshored to China, the country received an influx of technology transfer and used its 

large unskilled labor market for technology manufacturing. China especially excelled in process 

innovation, largely due to the efficient arrangement of supply chain within Special Economic 

Zones. This coheres with findings by Breznitz and Murphree (2011). Yet, unlike Breznitz and 

Murphree, I also find shift towards product innovation: China has become a world leader in 

product innovation patents in the ICT industry with key global market players like Huawei, 

Xiaomi, and ZTE. The country also innovates services as illustrated by Alibaba’s cloud 

computing services, Baidu’s search engine services, and Tencent’s fintech services. 

 The maturation of product innovation in China has coincided with the restructuring of 

technology markets around its own national Big Tech brands, including all of those just named. 

These are highly competitive brands with disproportionately large innovation inputs (R&D 

investment, human capital) and outputs (patents, revenues from new products). As anticipated by 

the model, this oligopolization of the Chinese innovation economy has led to two distinct effects. 

 First, there are the interaction effects with the country’s largest trading partner, the 

United States. As China’s nationalist Big Tech brands have grown increasingly competitive on 

world markets and successfully increased their market presence on European and African 

continents, they have threatened U.S. technological dominance. This is clearest in the case of 

mobile 5G technology, in which China was an early-developer and the U.S. lagged behind. In the 
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midst of these advancements came United States’ accusation of collusion between China’s Big 

Tech and their central government. This initiated a tit-for-tat tariff war of insurmountable impact 

to the Chinese innovation system.  

These U.S. accusations cannot be understood apart from the competitive context in which 

they occurred, the rivalry between U.S.-China ICT technologies. A boycott on Chinese 

technologies was a direct response to the increasing U.S. markets for those goods. Moreover, the 

U.S. accusations cannot be understood without appreciating that at the crux of their argument 

were scruples in dealing in technology trade with an authoritarian regime as an authoritarian 

regime. The Big Tech companies were banned because of their relation to an authoritarian 

government that could coerce them to surrender private data for government use. There was no 

clear evidence of such data compromises, nor was such evidence needed. Indeed, a key point in 

recounting these events is that clear evidence was not needed for the U.S. government officials to 

carry out these actions in the interests of the general public, regardless of the veracity of their 

claims. The arguments gained their persuasive power and traction by appeal to institutional 

contexts that China’s authoritarian government, due to its centralized power, could potentially 

coerce private actors. This permits a better understanding of the mechanisms by which trade 

homophily emerges. It is not a direct matching of regime type in abstract; rather, it is a strategic 

assessment within decision contexts about how regime type of partners may be used in one’s 

advantage. 

 The second effect of oligopolization has been to counterbalance stratified markets by 

supporting a wider range of innovation actors. Like the comparative cases discussed, mature 

stages of the innovation economy saw greater government support for SMEs. Far beyond this, 

China would mount major regulatory penalties and fines on Big Tech companies amounting to 
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1.1 trillion in losses (Kwok, Murdoch, and Murdoch 2023). Both actions resulted from 

government efforts to liberalize the innovation economy and include a broader range of 

stakeholders. However, like the case of Russia, there is no clear imperative to enforce anti-trust 

policy for state legitimacy and popular support. There is a clear and immediate imperative to 

rebalance the innovation system away from Big Tech as a response to the U.S.-China trade war. 

The Chinese economy was made vulnerable by entrusting innovation growth to a few key market 

players. The promotion of SMEs and demotion of Big Tech is part of a strategy of making a 

more comprehensively innovative economy robust to political targeting. This complements the 

dual-circulation strategy as a long-term growth strategy. By fostering the general integrity of the 

innovation system, it bolsters its defense to targeted anticompetitive policy against its Big Tech. 

But the country may still be subject to general anticompetitive policies, such as tariffs based 

upon type of good. This is where the dual-circulation strategy takes over, establishing strategic 

trade relationships with advanced countries where gains from its quality-added goods are more 

reliable. This two-pronged strategy helps to diffuse risk and in doing so, may help to promote 

increased investments in innovation across enterprises. 

In sum, the Chinese government is expanding investment from Big Tech to a broader 

range of stakeholders. This is what Lindter finds of the maker movement reflected here more 

generally by the national innovation system within the context of global competition. These 

overtures to broader social inclusion are not to conform to the democratic U.S.-centric trade 

community for middle-income escape as done by South Korea and Estonia. Rather, like Russia, 

it is to balance the innovation system for robust and comprehensive growth. 
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CHAPTER 6.   CONCLUSION 

Despite the popularity of the middle-income trap theory, specifically its claims regarding 

innovation-based escape, a QCA shows that a simplistic interpretation where innovation is the 

sole factor for escape is unviable. There are countries that are not highly innovative but that have 

escaped, including Panama, Kazakhstan, and Latvia.33 Informed by dependency and world-

systems theories (and their critiques of modernization theory), I introduced trade- and trade-

dependency factors into the model of innovation-based escape. While findings of the QCA did 

not have sufficient empirical coverage for generalizability, it was a general finding that 

innovation interacts with trade community and regime type as conditions for economic 

development. Countries positioned quite differently across these three dimensions may 

nevertheless be capable of escape. The QCA was used to generate three distinctive cases of 

escapees for further analysis into the mechanisms underpinning these interactions. 

In the comparative analysis, I found that Russia’s statist model of innovation led to 

historically persistent imbalances, developing some sectors at the exclusion of others. Soviet 

Russia gained most technological advancement through defense and aerospace industries. 

Federalist Russia gained most technological advancement through the energy industry. Although 

Russia has had a close and reliable trade network of Former Soviet countries, the imbalances in 

its innovation system have hampered its development. Fortunately, high demand and prices of oil 

have supported its continuous growth and escape from the middle income despite these 

challenges. 

 
 

33 It is noteworthy that Panama and Kazakhstan were highly embedded in trade networks and were part of the 
identified trade communities. It is likely that their growth was reliant upon technology transfer from Japan and 
Russia, respectively. 
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By contrast, South Korea is a highly innovative country in ICT, automotive, and other 

cutting-edge industries. The country established close trade relations with the United States and 

Japan for importing and exporting technology. As South Korea sought technological sovereignty 

and throughout its economic development, there has been a shifting relationship between the 

state and the chaebol. The gradual liberalization of the economy and opening to FDI prompted 

by government financial crises would support a more diverse innovation economy. South Korea 

would continue to use its close trade ties to the U.S. to export its technologies. The government 

would also shift from regulating the chaebol to promoting SMEs. This was a clear case of 

innovation-based escape from the middle-income.  

Despite its size and distinct history as a Former Soviet country, Estonia bears many 

similarities with South Korea in its post-Soviet development. It relied upon technology transfer 

from the United States, as well as human-capital transfer and economic advisement. The country 

would become a forward proponent of democracy. 

 In all three cases, I observed three common patterns: (i) developing product and process 

innovation that drives national economic growth, (ii) developing highly stratified technology 

markets (Big Tech or oligopoly), and (iii) state-led liberalization of the technology sector. These 

commonalities were represented in a flow diagram that served as an explanatory sketch of how 

innovation economies reach maturity and what changes occur within the crucial escape phase.  

 China fully exhibits the first two of these patterns – product-process innovation and 

formation of a competitive Big Tech. China’s liberalization strategy is more nuanced. Despite 

liberalization at the national level, state-owned enterprises have recently overtaken a large share 

of innovation activity at the local level in the strategic city of Shenzhen. I argued that this 

anomaly is due to anticompetitive trade practices that have constrained China’s top innovators, 
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several of which are headquartered in Shenzhen. The trade war has depressed the return on 

investments for private R&D and led to a proportionate increase in government R&D spending. 

These headwinds have also led China to adopt a dual-circulation strategy in which domestic 

consumption – and a few strategic trade partnerships – are to become the key drivers of future 

economic growth. 

 
It is with evidence from all four cases that the following conclusion is reached: that nations rely 

upon trade, foreign investment, and other exogenous features of the world political economy to 

sustain innovation-based growth. Moreover, that this reliance allows geopolitical trade strategies 

to mediate innovation-based growth in interaction with domestic strategies. States strategize for 

economic innovation in ways that appreciate the broader geopolitical context, both in foreign 

trade strategies and in domestic strategies. 

 My first research question asked: “In which ways is innovation-based growth a domestic 

matter and in which ways is it reliant upon geopolitical position?”  

First, I have identified the role of global economic contexts in influencing which 

industries lead innovation-based development. For example, technology transfer from Japan to 

South Korea would contribute to South Korea’s subsequent developments in ICT and auto 

manufacturing. Technology transfer is commonly thought to be inconsistent with innovation 

pathways, and this generally is the case. But it also contributes to shaping innovation pathways 

by establishing industrial institutions that will be advanced by new forms of innovation later on. 

In addition to technology transfer, labor migration can shape innovation strategy and leading 

industries. This is observed in the case of Estonia, which as a small country relied heavily on 

mobilizing a professional workforce of immigrants from countries such as Germany and 

Sweden.  
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Beyond industries leading development, I have identified the role of global economic 

contexts in establishing the sources and direction of investment. For instance, the Estonian 

innovation system was financially supported by various Western countries both through market 

mechanisms (FDI) and outside of them (government aid). This helped to foster innovation within 

industry, esp. ICT, while also bankrolling a top-down implementation of strategy for technology 

absorption via new e-governance protocols. 

Whereas global economic contexts tend to influence leading industries and investment, 

domestic factors tend to influence regulatory frameworks and policy strategy, including policy 

instruments (e.g., regulation, collaborative infrastructures, financial support) and policy targets 

(large enterprises, SMEs, general population). Yet even such governmental policy actions are not 

purely domestic matters: in making such decisions, governments respond to the global context. 

Acknowledging these influences, my second research question asked, “In the design and 

formation of national innovation systems, how is state policy and strategy responsive to 

geopolitical contexts?” Although there were various examples of this provided, three main 

classes of cases stand out as especially significant. 

First, rising global demand for technologies influence state strategy for innovation-based 

growth. For example, amid the global shortage of oil in the early-2000s, a middle-income Russia 

would redirect investments into its oil industry and put it on track to develop its own 

technologies. More recently, amid a global shortage of semiconductors, both China and the 

United States have sought to catalyze the development of highly competitive and technologically 

advanced semiconductor industries. 

Second, economic crises influence state strategy for innovation-based growth. This is 

observed in the case of middle-income South Korea during its debt crisis in the 1980s and early 
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1990s. Unable to provide further financial support to the chaebol, the South Korean government 

would instead begin down a path of economic liberalization, opening new channels to FDI. 

Although South Korean government would oscillate in its regulation between liberal and illiberal 

policies throughout its history, this initial opening up would contribute to shaping the basic 

institutions of South Korea’s innovation system. This debt crisis had both foreign origin 

(technology import from Japan) and effects (opening to a wider range of foreign investors). 

Third, trade barriers influence state strategy for innovation-based growth. The clearest 

instance of this was China as it reacted to the U.S.-China trade war. Unable to expand its markets 

for advanced technologies like 5G infrastructure and devices westward, the country came to rely 

upon its own large domestic market. It would complement this with trade among politically 

allied trade partners such as Russia and Vietnam. What emerged was a new, dual circulation 

trade strategy. 

Such alliance based upon political ideology was a general feature of the account. My 

third research question asks, “If democratic governance is a common feature of successful 

national innovation systems, then why might this be the case?” I find evidence of democratic 

homophily in competitive technology trade. This is observable in the positive case of democratic 

South Korea whose key trade partners historically have been the United States and Japan. I also 

observe this in the case of Estonia, whose early development was motivated foremost as an 

escape from its illiberal authoritarian roots and ushered away from communism by democratic 

countries such as the United States, Finland, and Sweden. These same countries would guide the 

formation of the Estonian innovation system. 

China serves as a negative case of this democratic homophily. I have not only described 

the trade barriers of Chinese market expansion but characterized their political basis. Regardless 
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of whether or not the barriers are normatively justifiable (for instance, due to real national 

security threats), there was no evidence of potential harm provided to the American public for 

the banning of Chinese technologies. The refrain from both Republican and Democratic 

administrations since the Obama era has been the potential for the Chinese government as an 

authoritarian government to coerce private industries into supplying data to the government. 

Therefore, China’s abstracted status as an authoritarian state and banning of Chinese 

technologies by U.S. and its allies (incl. UK, Canada, and Taiwan) are inseparable. 

In addressing these three research questions through multiple angles and methods of 

analysis, I help to contribute to the sociology of economic innovation in several ways. 

First, I demonstrate the need for exogenous factors of world trade and politics in models 

of innovation-based middle-income escape. This effectively lodges a sociological critique 

against middle-income trap theory in the tradition of dependency- and world-systems critiques 

against modernization. The middle-income trap theory fails to appreciate the unequal distribution 

of power among countries in the world economy and how global political structures shape 

opportunities for developing countries. This account has contributed to rectifying that oversight. 

Second, the account provides an initial direction in how to accommodate these factors. It 

is not to overstate the role of innovation, which by itself is not a necessary condition of escape let 

alone a sufficient one. A full account of middle-income escape must provide a historically 

specific account of interactions among – at least – government regime, trade partnerships, trade 

reliance, and innovation. 

Last, for the literature on Chinese innovation-based development, I elicit a new puzzle. 

Russia, Estonia, and South Korea all engaged in economic liberalization of high-technology 

industries during their critical middle-income phase. So why does the Chinese local government 
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increasingly finance R&D and engage in R&D activity through state-owned enterprises within 

Shenzhen, a tech city whose economic liberalization had previously led national development? I 

offer my own answer to this puzzle. Recognizing the challenges of trade barriers and the 

reduction in expected return on investments from global economic uncertainties, I argue that 

state involvement has increased to compensate for these losses. 

 Limitations in my historical comparative account provide opportunities for further 

research. My account lacks a comparison of regional innovation systems across cases. Localities 

within countries used for innovation-based growth would provide a more nuanced view of their 

development. Moreover, my analysis has stressed commonalities across cases and led to an 

interpretive flow diagram of development. It may be helpful to find cases sufficiently divergent 

in their histories for multiple innovation-based development tracks to be identified. 

In addition to overcoming these limitations, future research will be better positioned to 

describe China’s dual circulation strategy, which is still evolving. One especially interesting way 

of addressing this is strategy is through analysis of state involvement in demand-stimulation. Is 

the state subsidizing purchases of technologies or mandating them for use of public services? Is 

the state deregulating the marketing industry?  These kinds of questions may also help to shift 

the concept of innovation from one centered upon technological improvement to one that better 

reflects the role of markets and consumers. 
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APPENDIX A – INCOME-TRAP DATA  

Income-trap Status of Sample Middle-income Countries (1990-2021) 

Country Name Status High 
income 
ascent 

Years in 
middle 
income 

Year of 
escape 

Year of 
ascent 

Algeria Trapped No 18 
  

Argentina Escapee No 6 2005 
 

Armenia Trapped No 10 
  

Azerbaijan Trapped No 15 
  

Belarus Escapee No 7 2011 
 

Bosnia and 
Herzegovina 

Trapped No 14 
  

Brazil Trapped No 32 
  

Bulgaria Escapee No 18 2008 
 

China Trapped No 10 
  

Colombia Trapped No 17 
  

Costa Rica Escapee No 21 2013 
 

Croatia Escapee Yes 5 2000 2021 
Ecuador Trapped No 14 

  

Egypt, Arab Rep. Trapped No 6 
  

Estonia Escapee Yes 6 2001 2014 
Georgia Trapped No 11 

  

Hungary Escapee Yes 8 1999 2017 
Iran, Islamic Rep. Trapped No 31 

  

Kazakhstan Escapee No 16 2006 
 

Korea, Rep. Escapee Yes 5 1995 2007 
Latvia Escapee Yes 9 2004 2018 
Lithuania Escapee Yes 9 2004 2015 
Mauritius Escapee No 16 2012 

 

Mexico Escapee No 16 2006 
 

Moldova Trapped No 8 
  

Montenegro Escapee No 18 2015 
 

North Macedonia Trapped No 22 
  

Panama Escapee No 17 2007 
 

Paraguay Trapped No 14 
  

Peru Trapped No 11 
  

Poland Escapee Yes 14 2004 2018 
Romania Escapee Yes 16 2006 2019 



 
 

226 

Russia Escapee No 12 2004 
 

Serbia Escapee No 17 2019 
 

Slovak Republic Escapee Yes 12 2004 2017 
South Africa Trapped No 26 

  

Sri Lanka Trapped No 11 
  

Thailand Trapped No 20 
  

Trinidad and Tobago Escapee No 10 2002 
 

Tunisia Trapped No 14 
  

Turkey Escapee Yes 15 2005 2021 
Ukraine Trapped No 22 

  

Appendix Figure 1. Income-trap Status of Sample Middle-income Countries (1990-2021) 
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APPENDIX B – QCA CALIBRATION SUPPLEMENT 

Appendix Figures 2-4. Show the qualitative anchors used in establishing the thresholds or cutoff 
points for the QCA analysis. For Innovation and Liberal Democracy, I used qualitative anchors 
and cross-validated these with the academic literature cited. For Trade Reliance, I used the 
numeric distribution to determine thresholds. 
 

Innovation 

 Threshold Qualitative 
anchors 

Literature 

Full inclusion 2.66 on custom 
index (average 
of anchors) 

Austria (=3.05) 
 
Canada (=2.57) 
 
Luxemburg 
(=2.35) 

Cunningham et al. 
2004 
 
Furman and Hayes 
2004 
 
Grupp and 
Schubert 2010 

Crossover 1.46 on custom 
index (average 
of anchors) 

India (=1.54)  
 
Saudi Arabia 
(=1.38) 

Altenburg et al. 
2008 
 
Alshumaimri et al. 
2010 

Full exclusion .61 on custom 
index (average 
of anchors) 

Vietnam (=.68) 
 
 
 
 
Peru (=.55) 

Nguyen et al. 
2008; 
Boymal et al. 
2007 
 
 
Tello and Tavara 
2010 

Appendix Figure 2. Qualitative anchors and thresholds used for innovation 

Liberal democracy 
 Threshold Qualitative 

anchors 
Literature 

Full inclusion .70 on VDem 
index (average 
of anchors) 

Germany (=.83) 
 
Japan (=.76) 
 
UK (=.51) 

Auel 2006 
 
Scheiner 2006 
 
Flinders 2010 
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Crossover .36 on VDem 
index (manually 
set) 

Venezuela 
(=.43) 
 
Mexico (=.38) 
 
 
Moldova (=.34) 

Smith and 
Zieger 2008 
 
Schedler and 
Sarsfield 2007 
 
Badescu et al. 
2004; 
McDonagh 2008 

Full exclusion .28 on VDem index 
(manually set) 

Cuba (=.32) 
 
Iran (= .25) 
 
Saudi Arabia (=.08) 

Snyder 2006 (for 
Cuba, Iran, and Saudi 
Arabia) 
 
 

Appendix Figure 3. Qualitative anchors and thresholds used for liberal democracy 

 

 
Overall trade reliance 

 Threshold 

Full inclusion 90% GDP 
Crossover 45% GDP 
Full exclusion 25% GDP 

Appendix Figure 4. Thresholds used for overall trade reliance (Numeric distribution used for 
determining thresholds). 
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APPENDIX C – OMISSION BIAS SUPPLEMENT 

Appendix Figures 5-7 are T-tests used to assess potential omission bias resulting from dropping 
20 cases prior to the QCA. I compared the sample of 42 cases with dropped cases for which I had 
data on each respective indicator. For example, I only had data on Technology Value Added for 
11/20 of the dropped cases and compared these 11 cases with the sample of 42 to determine if 
they differed significantly. 
 
T-Test for Technology Value-added: Two-Sample 
Assuming Equal Variances 

  Included Omitted 
Mean 22.7901292 18.118346 
Variance 175.364049 258.678312 
Observations 42 11 
Pooled Variance 191.700179  
Hypothesized Mean 
Difference 0  
df 51  
t Stat 0.99621821  
P(T<=t) one-tail 0.16192375  
t Critical one-tail 1.67528495  
P(T<=t) two-tail 0.32384749  
t Critical two-tail 2.00758377   

Appendix Figure 5. T-Test comparing sample cases and dropped cases in Technology Value-
added 

T-Test for Trade Reliance: Two-Sample Assuming Equal 
Variances 

  Included Omitted 
Mean 81.1515479 90.8642036 
Variance 903.414886 3093.7524 
Observations 42 13 
Pooled Variance 1399.34036  
Hypothesized Mean 
Difference 0  
df 53  
t Stat -0.8180715  
P(T<=t) one-tail 0.2084896  
t Critical one-tail 1.67411624  
P(T<=t) two-tail 0.41697919  
t Critical two-tail 2.005746   

Appendix Figure 6. T-Test comparing sample cases and dropped cases in Trade Reliance 
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t-Test for Liberal Democracy: Two-Sample Assuming 
Equal Variances 

  Included Omitted 
Mean 0.41776936 0.43994017 
Variance 0.04120674 0.04448446 
Observations 42 14 
Pooled Variance 0.04199582  
Hypothesized Mean Difference 0  
df 54  
t Stat -0.3505687  
P(T<=t) one-tail 0.36363793  
t Critical one-tail 1.67356491  
P(T<=t) two-tail 0.72727586  
t Critical two-tail 2.00487929   

Appendix Figure 7. T-Test comparing sample cases and dropped cases in Liberal Democracy 
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APPENDIX D – REGRESSION ANALYSIS SUPPLEMENT 

The following table shows a regression analysis performed, with democracy and trade 
community interaction predicting escape from middle income. Whereas they predict innovation, 
they do not predict escape from middle income.  
 

 

   Estimate Std. Error z value Pr(>|z|) 

Intercept -0.7215955 0.9806026 -0.7358695 0.4618101 

Democratic 2.4375737 2.2822965 1.0680355 0.2855045 

Trade 
Community 

Membership 
4 or 5 

-3.4252600 2.3330110 -1.4681714 0.1420577 

Democratic 
* Trade 

Community 
Membership 

4 or 5 

6.7759247 5.2989200 1.2787369 0.2009897 

Appendix Figure 8. Regression model predicting escape from middle-income (n=42) 
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