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Abstract: 
This essay analyzes how political measures such as sanctions, tariffs, and industrial policies influence indigenous technological innovation. While restrictions often shrink markets and weaken private R&D incentives, they can also drive states to mobilize resources and pursue self-reliance. Historical and contemporary cases show divergent outcomes: U.S. and Chinese policies converted external pressures into innovation through industrial investment and skilled labor, whereas Russia’s weaker institutions led to technological decline. Economic theory helps explain this contrast: the market size effect highlights short-term losses, while the induced innovation hypothesis shows how scarcity can stimulate substitutes. The essay argues that outcomes depend on policy design, institutional strength, and human capital.





I. Introduction
Over the past three decades, technological innovation has become one of the central drivers of economic growth, military power, and national competitiveness (Zhang). The global environment in which innovation takes place, however, has shifted dramatically. During the 1990s and early 2000s, most countries embraced globalization, lowering trade barriers, integrating supply chains, and encouraging firms to distribute research and development (R&D) costs across international markets (Anderson and Obeng). In recent years, governments have increasingly turned to political measures to pursue objectives rooted as much in security and geopolitics as in economics (Haq and Kuiken). These policies directly shape how, where, and whether innovation occurs. Firms that once relied on wide markets and advanced international inputs now face rising costs, shrinking opportunities, and greater uncertainty. Yet the same restrictions can also pressure states and firms to increase investment in homegrown technology in pursuit of self-reliance (“Keeping Value Chains at Home”).
This tension raises the central question: do political measures ultimately harm or foster indigenous technological innovation? On one hand, cutting off access to markets and knowledge weakens private incentives to invest in risky frontier technologies (Evan and Holý). On the other, restrictions may act as catalysts for state-driven R&D and resource mobilization (Anwar et al.). This essay argues that the outcome depends on economic forces as well as on the strength of domestic institutions. While political shocks tend to depress innovation in the short term, carefully designed policies can mitigate harm and, under favorable conditions, even accelerate the development of indigenous technological capacities.


II. Historical and Contemporary Context
The relationship between political measures and technological innovation has deep historical roots. During the Cold War, both the United States and the Soviet Union deployed extensive industrial policies, export controls, and subsidies to secure technological advantages in aerospace, nuclear power, and computing (Cain). Political measures during this period clearly accelerated indigenous innovation by tying research to national security goals. The U.S. The Apollo program, for instance, was not a market-driven project but a state-funded effort justified on geopolitical grounds, which nonetheless produced spillover innovations that transformed the civilian economy (Arrilucea). The Soviet Union pursued parallel strategies, although inefficiencies in its centrally planned system limited the diffusion of innovations (Lebedenko).
The 1990s and early 2000s marked a sharp departure from this state-centered approach. With the end of the Cold War, globalization expanded rapidly. Liberalization of trade and finance allowed firms to integrate supply chains across borders, diffusing technology and reducing the need for countries to duplicate innovation domestically (“Globalization and the Rapid Spread of Knowledge – IMF Finance & Development Magazine | September 2018”). During this period, political measures were generally designed to encourage openness rather than restriction. As firms gained access to global markets and foreign capital, the incentives to innovate aligned more with comparative advantage than with state-led mobilization. Indigenous innovation thrived in countries like South Korea and Taiwan precisely because integration allowed firms to specialize in niches of global supply chains while still accessing world-class inputs (Wikipedia Contributors) (Wang).
The last decade, however, has witnessed a renewed use of restrictive political measures, driven largely by geopolitical competition. The U.S.–China trade war illustrates the dual effects of these policies. Beginning in 2018, the United States imposed tariffs on hundreds of billions of dollars of Chinese exports and restricted leading firms such as Huawei from acquiring advanced semiconductors (Ju et al.). In the short run, these measures constrained Chinese firms by raising costs and cutting access to critical components, thereby impeding innovation (Chen et al.). Yet the same pressures led Beijing to expand industrial policy through the “Big Fund” for semiconductors and to prioritize technological self-reliance in its Five-Year Plans (Wikipedia Contributors, “China Integrated Circuit Industry Investment Fund”). Thus, measures that initially undermined innovation also triggered long-term mobilization (Peng).
Russia’s experience after the 2022 invasion of Ukraine demonstrates the opposite trajectory. Sweeping Western sanctions cut Russian firms off from advanced machinery, financial flows, and international talent (Simola). Unlike China, Russia lacked the industrial base and institutional capacity to respond with large-scale investment (Popova). As a result, sanctions produced technological regression rather than acceleration (McFarlane).




III. Economic Framework
The market size effect, formalized in endogenous growth theory, holds that the incentive to innovate rises with the size of the accessible market (Góes). Larger markets allow firms to spread the fixed costs of research and development (R&D) across more consumers, increasing the profitability of risky projects (Wikipedia Contributors, “Endogenous Growth Theory”). Political measures that restrict trade or sever access to global supply chains effectively shrink these markets. For targeted firms, the expected return on R&D declines, which reduces private-sector incentives to pursue frontier technologies (Wikipedia Contributors, “Tariff”). Huawei provides a salient example. After U.S. restrictions barred the firm from acquiring advanced semiconductors and curtailed its overseas market share, its R&D trajectory slowed, and its capacity to sustain innovation diminished (Lin et al.).
In contrast, the induced innovation hypothesis posits that scarcity itself can drive technological development. Initially developed in agricultural economics, this principle argues that when a critical input becomes scarce or costly, firms and governments are incentivized to develop substitutes (Ruttan and Hayami). Applied to international politics, this suggests that restrictions on trade or technology transfer can accelerate innovation by forcing nations to invest in domestic alternatives (Evenson et al.). China’s semiconductor sector reflects this logic. U.S. export controls created acute shortages of advanced chips, but Beijing responded by mobilizing state capital through the National Integrated Circuit Fund (“Big Fund”) and redirecting industrial policy to promote self-sufficiency (Tong and Wan). Although short-term disruption was severe, these measures stimulated long-term investment in indigenous capacity.
The interaction of these forces explains why outcomes diverge across nations. States with fiscal resources, skilled labor, and strong institutions can convert scarcity into innovation, while those lacking such foundations experience only contraction. Russia, for instance, lacked the absorptive capacity to turn sanctions into opportunity and instead suffered technological regression (Tan). Ultimately, political measures do not act as absolute accelerators or impediments; they reallocate incentives. Whether they yield stagnation or mobilization depends on how effectively domestic actors channel scarcity into innovation.


IV. Policy Implications and Solution
If political measures can either impede or accelerate indigenous innovation, the key question becomes how they can be designed to minimize harm and maximize long-term capacity. The cases of China, the United States, and Russia suggest that the outcome depends less on the measures themselves than on the policy environment in which they operate.
First, industrial policy can convert political restrictions into productive stimulus. When access to global markets contracts, public investment can partially substitute for lost private incentives. The U.S. CHIPS and Science Act of 2022 exemplifies this approach (Wikipedia Contributors, “CHIPS and Science Act”). Confronted with supply chain vulnerabilities and geopolitical risks, Washington allocated over $50 billion in subsidies and tax incentives to domestic semiconductor production. This measure was explicitly political, aimed at reducing dependence on East Asian fabrication, yet its design reflects the logic of maintaining scale and continuity in R&D despite market disruptions. Similarly, China’s “Big Fund” channeled state resources into its semiconductor sector, offsetting losses from U.S. export controls and sustaining momentum for indigenous innovation (Liu). 
Second, predictability and long-term orientation matter. Firms are more willing to invest in risky technologies if they can trust that policies will remain stable (Lou et al.). Tariffs or sanctions imposed without clear duration or scope often create uncertainty that deters R&D more than the immediate financial costs (Liu et al.) By contrast, policies that establish transparent rules and multiyear commitments provide firms with the confidence to adapt (Afcha and Lucena).
Third, investment in human capital is indispensable (“The Role of Innovation and Human Capital for the Productivity of Industries”). Neither subsidies nor protectionist measures alone generate innovation without a skilled workforce capable of translating resources into technological progress. For example, China’s large pool of engineers and scientists enabled it to respond to external restrictions with intensified research, whereas Russia’s narrower human capital base limited its capacity to substitute for lost imports (Teslenko et al.).
Therefore, the solution is to pair political measurements with complementary policies: sustained industrial investment, predictable frameworks, and human capital development. In doing so, governments can transform restrictions that initially reduce market access into long-term catalysts for indigenous innovation.



V. Conclusion
Political measures such as sanctions, tariffs, trade wars, and industrial policies have become central instruments of statecraft in the twenty-first century. Their effects on indigenous technological innovation, however, are neither uniformly harmful nor uniformly beneficial. As the historical record and economic theory show, the decisive factor is how these measures interact with domestic conditions. The market size effect explains why sudden restrictions often reduce incentives for private innovation, while the induced innovation hypothesis clarifies why scarcity can sometimes stimulate new technological pathways. Yet whether scarcity becomes a driver of innovation depends on the presence of strong institutions, industrial investment, and human capital.
The contrasting trajectories of China and Russia illustrate this point. Both faced severe external constraints, but China mobilized resources and talent to accelerate self-reliance, whereas Russia lacked the capacity to do so and experienced regression. Policy design is therefore crucial. When political measures are coupled with long-term industrial policy, predictability, and investment in skills, they can help nations convert external pressure into technological advancement.
Ultimately, the question is not whether political measures impede or foster innovation, but under what conditions they do so. Recognizing this contingency is essential for crafting strategies that safeguard competitiveness in an era of geopolitical rivalry.
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