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Tech Sovereignty and Industrial Ecosystems 1 

 2 

Although not yet thematized in the academic literature on ecosystem theory, it could be 3 

observed based on industrial strategy documents provided by the European Commission 4 

that industrial ecosystems are perceived as a suitable network construct by policymakers 5 

to contribute towards a greater sovereignty; this should ultimately strengthen the 6 

geoeconomic position of the EU polity by reducing foreign dependencies (European 7 

Commission, 2020, 2021a, 2021b, 2021c). Such an approach has been politically initiated 8 

by the European Council meeting in October 2020, as noted in the conclusion document 9 

(European Council, 2020, p. 2): 10 

 11 

“The European Council invites the Commission to identify strategic dependencies, particularly in 12 

the most sensitive industrial ecosystems such as for health, and to propose measures to reduce 13 

these dependencies, including by diversifying production and supply chains, ensuring strategic 14 

stockpiling, as well as fostering production and investment in Europe.” 15 

 16 

Policymakers were thus called on to actively develop policies and government 17 

interventions that are aimed towards influencing industrial ecosystems. As today’s 18 

industrial development is more and more dependent on technological progress, it is 19 

argued in this PhD thesis that the sovereignty idea then must include considerations 20 

concerning the technological capabilities that are prevalent in a polity, which narrows 21 

down the concept of sovereignty to “technological sovereignty”.  22 

 23 

Indeed, “technological sovereignty” is a concept that has gained more and more traction 24 

in policy debates over the past few years. Originating from the theoretical ideas of political 25 

sovereignty, which can be dated back to the middle ages, March and Schieferdecker 26 

(2021) dedicate the length of an academic paper to define the concept of sovereignty and 27 

transform it for an applicability in the context of technology and innovation. Their initial 28 

definition is thus followed for the purpose of this PhD thesis (p. 9):  29 

  30 

“Technological sovereignty is the ability of a polity to self-determinedly shape the development and 31 

use of technologies and technology-based innovations which impact its political and economic 32 

sovereignty”.  33 

 34 



A recent study conducted by Edler et al. (2021) has applied the concept as frame for 35 

innovation policymaking and justified it on the grounds of an economic welfare argument. 36 

They argue that state interventions targeting “technological sovereignty” can be 37 

legitimised if competitiveness and welfare, thus higher prosperity, can be ensured (p. 17):  38 

 39 

“Overall, state action to achieve technological sovereignty can therefore be legitimised from a 40 

competitiveness perspective, albeit in a limited manner. At least in welfare states, governments 41 

have the clear mandate to ensure future prosperity for their electorate. Without technological 42 

sovereignty, however, such prosperity cannot be achieved and sustained. Accordingly, 43 

governments not only have the right, but are mandated to safe-guard and improve their nation's 44 

international standing and agency. Without a suitable foundation and reliable framework, which 45 

only the government can provide, economic actors will not be able to ensure national welfare in the 46 

long run.” 47 

 48 

The spectrum of opinions about “technological sovereignty” as concept and related 49 

approaches is nevertheless diverse. Although used in policy debates and strategy 50 

documents, it has undoubtedly gained a political notion in recent times, as rival polities 51 

might expect to gain a greater comparative geoeconomic position by adopting related 52 

policies and strategies. In the context of this PhD thesis, geoeconomics describes 53 

economic advancements to foster a polity’s geopolitical position following the definition 54 

of Blackwill et al. (2016, p. 20): 55 

 56 

“The use of economic instruments to promote and defend national interests, and to produce 57 

beneficial geopolitical results; and the effects of other nations’ economic actions on a country’s 58 

geopolitical goals.” 59 

 60 

In one extreme, “technological sovereignty” is sometimes discarded as interventionist or 61 

even protectionist aiming towards autarky; recent research on manufacturing reshoring 62 

or economic decoupling of supply chains veers towards this end (Eppinger et al., 2021; 63 

Hu et al., 2021; Zhai et al., 2016).  64 

 65 

Others use the concept interchangeably with the term “strategic autonomy”, a phrase 66 

originally describing a defence-related concept but that is increasingly applied in 67 

economic contexts. Van den Abeele (2021) identifies industrial ecosystems, clusters, 68 

supply chains and value chains as important cornerstones in the European Commission’s 69 

strategy to achieve “open strategic autonomy”. Moreover, “technological sovereignty” as 70 



strategic imperative is often regarded important for mastering transformative challenges 71 

for a society, which relates to the ideas of mission-oriented innovation policies enabled 72 

by an entrepreneurial state (Mazzucato, 2013, 2018). Undoubtedly, all these concepts 73 

have become eminent ideas in the field of technology-related geopolitics, and the idea 74 

behind the term “technological sovereignty” has long found its way into international 75 

relations theory (De la Mothe & Dufour, 1991; Lungu, 2004; Sahin, 2020; Weiss, 2021). 76 

 77 

Based on the above mentioned observations, the central hypothesis of this PhD thesis has 78 

been abductively developed as Firstness that the present research is designed to explore 79 

(Paavola, 2004, pp. 267-269). The logic of inference thus adopts an abductive approach 80 

after Charles S. Peirce’s pragmatism to arrive at the central hypothesis, followed by the 81 

categorial sequence of theoretical deduction and qualitative induction (Åsvoll, 2014; 82 

Paavola, 2004; Staat, 1993, p. 227).  83 

 84 

As industrial ecosystems are found to be of geoeconomic importance for a polity – the 85 

European Union – in practice, it can be supposed that they are influenceable by policies 86 

and government interventions. This would be especially desirable when the theoretical 87 

concept of “technological sovereignty” is the decisive factor to achieve behind such 88 

policymaking: 89 

 90 

It is proposed that industrial ecosystems can be driven by policy and government 91 

interventions in a polity to achieve greater technological sovereignty. 92 

 93 

However, it is neither trivial nor evident to assume that this hypothesis holds true for the 94 

construct of an industrial ecosystem as a type of ecosystems found in the strategic 95 

management literature. Indeed, the ecosystem concept itself has many proponents, but 96 

also a number of sceptics. They criticise the biological analogy in which the idea is rooted, 97 

as well as the multitude of slightly varying ecosystem definitions and concepts (Oh et al., 98 

2016). A common objection can be accounted to the often-blurry boundaries and 99 

geographical scope of such ecosystems, which are mainly defined by the actors and 100 

interactions that facilitate a common value co-creation. This could potentially impede a 101 

standardized design of policy instruments and might create the need for greater 102 

individualization of interventions. Other forms of industry collaborations such as clusters, 103 

regional innovation systems or fully domestic value chains could thus provide equal or 104 



even superior forms of interconnected industrial development vehicles to be influenced 105 

by policymakers. Also, problematic might be the ecological characteristics of ecosystems, 106 

as Rinkinen and Harmaakorpi (2018, p. 346) reflect: 107 

 108 

“Should we even try to influence business ecosystems with policy instruments or should the 109 

ecosystem evolution be left to be driven by the processes of self-organization and self-renewal?” 110 

 111 

As Problem 1, this questions the influenceability of industrial ecosystems in general and 112 

allows for the possibility that policymakers should not attend to ecosystems at all. Policies 113 

and government interventions would then not have a legitimization to influence this type 114 

of collaborative network construct. Problem 2 is the focus on value co-creation, which is 115 

counter-intuitive to go together with the idea of “technological sovereignty” since an 116 

optimal value co-creation process might rely on foreign expertise and inputs and could be 117 

weakened by an attempt for domestic substitution.  118 

 119 

Figure 1 summarizes the abductive findings and contextualises the hypothesis with the 120 

central problematics. The political motivation to advance a polity to greater prosperity 121 

might not only be legitimizing for the aim towards achieving greater technological 122 

prosperity as political objective which was suggested by Edler et al. (2021) before. It also 123 

naturally leads to assume that policymakers should be interested in the economic success 124 

of industrial ecosystems based on the economic welfare argument. This both mandates 125 

and enables them to instate policy and government interventions that could shape such 126 

ecosystems, potentially in a much-tailored form. In the chain of effects, this could then 127 

increase the “technological sovereignty” and improve or even enable the comparative 128 

geoeconomic position of the polity. It needs to be mentioned that other target parameters 129 

of policymaking – such as productivity, competitiveness, foreign direct investment, 130 

innovativeness, yield of tax – might be altered as welcome or undesired side-effects when 131 

concentrating on “technological sovereignty” as political objective. 132 

 133 

The PhD thesis needs to address the identified problematics though and aims to evaluate 134 

the validity of the proposed hypothesis. It does so in the theoretical part with an approach 135 

of analytical deduction as Secondness (Åsvoll, 2014, p. 292). First, characteristics of 136 

ecosystems are identified in the scoping research. Second, policy and government 137 

interventions that are applicable to influence the wider construct of inter-organisational 138 



relationships, of which industrial ecosystems are considered a sub-dimension, are 139 

systematically derived in a literature review. Deductively combined with the ecosystem 140 

characteristics, the identified policy and government interventions are tailored to the 141 

theoretical construct of industrial ecosystems. This is modelled accordingly. In a third 142 

step, the construct of “technological sovereignty” is introduced as a theoretical concept, 143 

which includes reasoning found in the grey literature and policy papers that then 144 

augments the model.  145 

 146 

 147 

 148 

 149 

 150 

 151 

 152 

 153 

 154 

 155 

 156 

 157 

 158 

The theoretical findings are empirically substantiated by a qualitative induction approach 159 

as Thirdness comprising a qualitative analysis of both secondary survey data as well as 160 

primary data collected in interpretative case studies (Åsvoll, 2014, p. 295; Yu, 1994, pp. 161 

21-24). In the first step, it is examined what policy and government interventions related 162 

to industrial ecosystems are reported in the form of policy instruments in practice. Since 163 

these findings offer only a static impression, the practical mechanisms are explored in-164 

depth in the following step as case study research. The case selection likewise examines 165 

ecosystems in the light of the pursuit of “technological sovereignty”. In the discussion 166 

parts, the empirical findings are related to the findings of the theoretical part to collate 167 

the findings. In the end, it is evaluated if the abductive hypothesis can be substantiated 168 

both theoretically and empirically. Based on this evaluation, theory is derived on the 169 

compatibility of sovereignty as theoretical construct with ecosystem theory, and practical 170 

implications are highlighted. 171 

 172 

Figure 1 Contextualization of the Abductive Findings 
(Source: Own Analysis) 



References 173 

 174 

Åsvoll, H. (2014). Abduction, Deduction and Induction: Can These Concepts be Used for an Understanding 175 

of Methodological Processes in Interpretative Case Studies? International Journal of Qualitative Studies in 176 

Education, 27(3), 289-307. 177 

 178 

Blackwill, R. D., & Harris, J. M. (2016). War by Other Means. Cambridge, MA: Harvard University Press. 179 

 180 

De la Mothe, J., & Dufour, P. (1991). The New Geopolitics of Science and Technology. Technology in Society, 181 

13(1-2), 179-187. 182 

 183 

Edler, J., Blind, K., Kroll, H., & Schubert, T. (2021). Technology Sovereignty as an Emerging Frame for 184 

Innovation Policy: Defining Rationales, Ends and Means. (Fraunhofer ISI Discussion Papers – Innovation 185 

Systems and Policy Analysis, No. 70). Karlsruhe: Fraunhofer ISI. 186 

 187 

Eppinger, P., Felbermayr, G. J., Krebs, O., & Kukharskyy, B. (2021). Decoupling Global Value Chains. (CESIfo 188 

Working Paper, No. 9079). Munich: Munich Society for the Promotion of Economic Research. 189 

 190 

European Commission. (2020). A New Industrial Strategy for Europe. COM(2020) 102 final. [PDF], Available 191 

at: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0102 [Accessed 05-01-192 

2022]. 193 

 194 

European Commission. (2021a). Annual Single Market Report 2021. SWD(2021) 351 final. [PDF], Available 195 

at: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52021SC0351 [Accessed 05-01-2022]. 196 

 197 

European Commission. (2021b). Strategic Dependencies and Capacities. Commission Staff Working 198 

Document. SWD(2021) 352 final. [PDF], Available at: https://eur-lex.europa.eu/legal-199 

content/EN/TXT/?uri=SWD:2021:352:FIN [Accessed 02-01-2022]. 200 

 201 

European Commission. (2021c). Updating the 2020 New Industrial Strategy: Building a Stronger Single 202 

Market for Europe’s Recovery. COM(2021) 350 final. [PDF], Available at: https://eur-lex.europa.eu/legal-203 

content/EN/ALL/?uri=CELEX:52021DC0350 [Accessed 05-01-2022]. 204 

 205 

European Council. (2020). Special Meeting of the European Council (1 and 2 October 2020)– Conclusions. 206 

EUCO 13/20. [PDF], Available at: https://www.consilium.europa.eu/media/45910/021020-euco-final-207 

conclusions.pdf [Accessed 02-01-2022]. 208 

 209 

Harmaakorpi, V., & Rinkinen, S. (2020). Regional Development Platforms as Incubators of Business 210 

Ecosystems. Case Ctudy: The Lahti Urban Region, Finland. Growth and Change, 51(2), 626-645. 211 



Hu, Y., Tian, K., Wu, T., & Yang, C. (2021). The Lose-Lose Consequence: Assessing US-China Trade 212 

Decoupling through the Lens of Global Value Chains. Management and Organization Review, 17(2), 429-213 

446. 214 

 215 

Lungu, S. (2004). Power, Techno-Economics, and Transatlantic Relations in 1987–1999: The Case of 216 

Airbus Industrie and Galileo. Comparative Strategy, 23(4-5), 369-389. 217 

 218 

March, C., & Schieferdecker, I. (2021). Technological Sovereignty as Ability, Not Autarky. (CESifo Working 219 

Papers, No. 9139). Munich: Munich Society for the Promotion of Economic Research. 220 

 221 

Mazzucato, M. (2013). The Entrepreneurial State: Debunking Public vs. Private Sector Myths. London: 222 

Anthem Press. 223 

 224 

Mazzucato, M. (2018). Mission-Oriented Innovation Policies: Challenges and Opportunities. Industrial and 225 

Corporate Change, 27(5), 803-815. 226 

 227 

Oh, D.-S., Phillips, F., Park, S., & Lee, E. (2016). Innovation Ecosystems: A Critical Examination. 228 

Technovation, 54, 1-6. 229 

 230 

Paavola, S. (2004). Abduction as a Logic and Methodology of Discovery: The Importance of Strategies. 231 

Foundations of Science, 9(3), 267-283. 232 

 233 

Rinkinen, S., & Harmaakorpi, V. (2018). The Business Ecosystem Concept in Innovation Policy Context: 234 

Building a Conceptual Framework. Innovation: The European Journal of Social Science Research, 31(3), 333-235 

349. 236 

 237 

Sahin, K. (2020). Great Power Contest in a New (Digitalized) Guise. Zeitschrift für Außen-und 238 

Sicherheitspolitik, 13, 1-12. 239 

 240 

Staat, W. (1993). On Abduction, Deduction, Induction and the Categories. Transactions of the Charles S. 241 

Peirce Society, 29(2), 225-237. 242 

 243 

Van den Abeele, E. (2021). Towards a New Paradigm in Open Strategic Autonomy? (ETUI Working Paper, 244 

No. 2021.03). Brussels: ETUI Aisbl. 245 

 246 

Weiss, L. (2021). Re-Emergence of Great Power Conflict and US Economic Statecraft. World Trade Review, 247 

20(2), 152-168. 248 

 249 

Zhai, W., Sun, S., & Zhang, G. (2016). Reshoring of American Manufacturing Companies from China. 250 

Operations Management Research, 9(3), 62-74. 251 



Yu, C. H. (1994). Abduction? Deduction? Induction? Is There a Logic of Exploratory Data Analysis?. Paper 252 

presented at the Annual Meeting of the American Educational Research Association, New Orleans. 253 


