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Abstract 

Peripheral technology ecosystems in Eastern Europe are institutionally thin: lacking the social 

embeddedness that makes metropolitan firms contractible at a distance, they remain locked out 

of high-value markets even where cost and skill fundamentals are favorable. Combining an 

exploratory institutional case study of Burgas, Bulgaria, with a design-science specification of 

computable compliance — machine-verifiable, cryptographically signed conformity evidence 

— we ask whether formal institutions can substitute for missing embeddedness in assurance-

heavy transactions. The EU regulatory stack (DORA, NIS2, the AI Act, the CRA) and 

Bulgaria's euro adoption convert compliance capability into a tradable product: a demand-side 

entry point for peripheral ecosystems. 
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1. Introduction 

The geography of the Bulgarian technology industry is a study in concentration. Roughly 86 

percent of the country's startups are located in Sofia (StartupBlink, 2024), and the capital's 

region, Yugozapaden, ranks first among all EU-27 regions in the share of employed ICT 

specialists while recording a GDP per capita of some 39,000 PPS against a national average of 

24,300 (European Commission, 2025). The reputational infrastructure of the ecosystem — the 

alumni networks of successful exits, the angel syndicates, the repeat founders — is almost 

exclusively metropolitan. Second-tier cities such as Plovdiv, Varna, and Burgas host growing 

but structurally fragile technology communities. This pattern is not unique to Bulgaria; it 

reproduces, in compressed form, the core-periphery dynamics observed across Central and 

Eastern Europe, where post-transition growth has clustered in capital regions while secondary 

cities struggle to convert favorable cost structures and improving human capital into durable 

participation in high-value markets — a configuration the recent literature identifies as a 

regional development trap (Diemer et al., 2022). 

The conventional policy response treats this as a problem of factor endowments: build 

incubators, subsidize coworking space, provide early-stage grants, attract anchor employers. 

Burgas has done all of these things, and — as we document below — has done them with more 

institutional coherence than most cities of its size. It has an established ICT cluster, a funded 

European Digital Innovation Hub, an active municipality with dedicated economic instruments, 

and, since 2023, a branch campus of the country's oldest and largest university. Yet the 

ecosystem remains, by any reasonable measure, nascent. No breakout firm has emerged; 

venture investment is negligible; the most talented graduates continue to leave for Sofia or 

abroad. 

This paper argues that the binding constraint is neither capital nor talent but trust — 

specifically, the kind of trust that makes a firm contractible at a distance. A regulated European 

enterprise deciding whether to source a critical software component faces a verification 

problem: how does it know that the supplier's engineering, security, and compliance claims are 

true? In metropolitan ecosystems, this problem is solved socially. Dense networks of investors, 

former colleagues, and reference customers produce reputational information as a byproduct 

of embeddedness, in the sense of Granovetter (1985). A Sofia firm founded by alumni of a 

well-known exit inherits a credibility that no Burgas firm can borrow, because the underlying 

social structure does not exist in Burgas and cannot be built by decree. 
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This verification problem has a precise ancestry in information economics. It was analyzed 

over a decade ago in the context of cloud marketplaces (Stantchev & Tamm, 2012): cloud 

services are experience and credence goods in the classic sense (Akerlof, 1970) — their 

decisive quality attributes cannot be inspected before purchase — and adoption therefore 

depends on information substitutes that transform experience and credence qualities into search 

qualities the buyer can evaluate ex ante. The peripheral firm faces the same asymmetry writ 

large. Its decisive attributes — engineering quality, security posture, regulatory conformity — 

are credence attributes; the metropolitan firm converts them into search attributes through 

social channels, while the peripheral firm has no converter at all. The mechanism developed in 

this paper can accordingly be read as the institutional generalization of that marketplace-level 

strategy: cryptographically verifiable conformity evidence is the strongest available 

information substitute, because it converts credence attributes directly into search attributes 

without any intermediating reputation. 

The question we pose is whether this relational deficit can be partially compensated by a 

different institutional technology altogether: formal, machine-verifiable evidence of 

conformity. Recent work in what has been termed computational jurisprudence treats legal and 

regulatory requirements as computable constraints and architectural evidence — 

cryptographically signed, independently verifiable attestations about how a system is actually 

built and operated — as the primary regulatory record (Stantchev, 2026a). If a peripheral firm 

can present evidence of this kind, the counterparty's verification cost collapses: trust is no 

longer inferred from social position but computed from artifacts. In Williamson's (1985) terms, 

a governance structure substitutes for embeddedness. 

The timing of this question is not incidental. Between 2024 and 2027 the European Union is 

phasing in the most demanding horizontal regulatory stack ever applied to digital products and 

services: the Digital Operational Resilience Act (DORA) for the financial sector, the NIS2 

directive for critical and important entities, the Artificial Intelligence Act, and the Cyber 

Resilience Act for products with digital elements. Each of these regimes converts compliance 

from a back-office cost into a market-access precondition — and therefore into a product 

feature that suppliers can compete on. Simultaneously, Bulgaria's adoption of the euro on 1 

January 2026 removed the residual currency friction in contracting with Bulgarian 

counterparties. Together, these developments create a demand-side opening: a structural need, 

across the regulated European economy, for components and services whose conformity is 

demonstrable rather than merely asserted. 
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Our research question is therefore: under what institutional conditions can a peripheral 

technology ecosystem become contractible for regulated European markets, and what role can 

computable compliance play as a deliberate regional strategy? We address this question 

through an exploratory case study of Burgas, combining document-based institutional analysis 

with a design-science specification of the proposed mechanism. Burgas is a suitable case 

precisely because it is not exceptional: it is a mid-sized port city of roughly 200,000 inhabitants 

with a diversified but traditional economy, a young technology community, and a set of 

recently created formal institutions whose effects are still unfolding. If the mechanism we 

propose is viable in Burgas, it is plausibly viable across the broader class of Eastern European 

second-tier cities that constitute this journal's central concern. 

The paper proceeds as follows. Section 2 develops the theoretical framework, situating the 

argument within new institutional economics and the debate between embeddedness-based and 

governance-based accounts of inter-firm cooperation. Section 3 describes materials and 

methods. Section 4 presents the current situation of the Burgas technology ecosystem. Section 

5 analyzes which ecosystem success factors depend on social embeddedness and which are 

substitutable by formal governance. Section 6 develops computable compliance as a regional 

institutional strategy and outlines a roadmap grounded in the computational jurisprudence 

research program. Section 7 discusses policy implications and limitations, and Section 8 

concludes. 

 

2. Theoretical framework 

2.1 Institutions, transaction costs, and the problem of impersonal exchange 

New institutional economics (NIE) begins from the observation that exchange is costly and 

that institutions — “the rules of the game in a society” (North, 1990) — exist to economize on 

those costs. Coase (1937) identified the costs of using the price mechanism as the reason firms 

exist; Williamson (1979, 1985) developed this into a theory of governance structures, in which 

the attributes of a transaction — asset specificity, uncertainty, frequency — determine whether 

it is best organized through markets, hierarchies, or hybrid forms. Comprehensive treatments 

of the NIE research program and of the institutional dimension of markets are available to the 

Bulgarian reader in Sedlarski (2013a, 2013b). Central to Williamson's account is the hazard of 

opportunism under information asymmetry: parties invest in safeguards (contracts, hostages, 

vertical integration) precisely because they cannot costlessly verify each other's claims and 

intentions. 
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North's (1990) macro-historical extension of this logic is directly relevant to peripheral regions. 

The transition from personal to impersonal exchange — from trading with people one knows 

to trading with strangers across distance — is, in North's telling, the central institutional 

achievement of developed economies, and it depends on formal institutions (courts, standards, 

third-party enforcement) that make promises credible without personal knowledge. Regions 

differ not only in their factor endowments but in the degree to which their firms can participate 

in impersonal exchange. A peripheral firm whose claims cannot be cheaply verified is, in effect, 

confined to personal exchange: it can sell to counterparties who know it, and to few others. 

2.2 Embeddedness versus governance: the Granovetter–Williamson debate 

The sociological critique of transaction-cost economics, formulated most influentially by 

Granovetter (1985), holds that concrete social relations, not institutional arrangements in the 

abstract, generate the trust that underpins economic life. Malfeasance is deterred and 

cooperation sustained because transactions are embedded in ongoing networks of personal 

relations that carry information and impose reputational sanctions. The theoretical 

confrontation between Granovetter's embeddedness program and Williamson's governance 

program — recently reconstructed for the Bulgarian scholarly audience by Egbert, Sedlarski 

and Todorov (2024) — is usually staged as a contest of explanations. For our purposes it is 

more productive to read it as a map of functional alternatives: embeddedness and formal 

governance are two different technologies for producing the same output, namely credible 

information about counterparties. 

This reading has a sharp regional implication. Metropolitan ecosystems are rich in 

embeddedness: the celebrated dynamics of Silicon Valley (Saxenian, 1994) and, in the 

Bulgarian case, the founder diaspora of the Telerik exit, are network phenomena — information 

about who is competent and who is trustworthy circulates as a byproduct of social density. 

Peripheral ecosystems are poor in embeddedness, and the deficit is not quickly remediable, 

because networks of this kind are the sediment of decades of co-location, repeat interaction, 

and successful exits. A regional strategy that competes on embeddedness therefore concedes 

the race before it starts. The alternative is to compete on governance: to make peripheral firms 

verifiable rather than known. 

2.3 Institutional thickness and the second-tier city 

The economic-geography literature has long recognized that regional success involves more 

than firms and factors. Amin and Thrift (1994) coined the term institutional thickness to denote 

the combination of strong institutional presence (firms, associations, universities, development 
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agencies), high levels of interaction, structures of coalition and collective representation, and a 

shared sense of enterprise. Subsequent work on regional innovation systems and clusters 

(Porter, 1998) reinforced the point: what distinguishes durable ecosystems is the density and 

coherence of their supporting institutions, not merely the presence of individual actors. 

Institutional thickness, however, is usually operationalized in relational terms — it is 

embeddedness by another name, aggregated to the regional level. We propose to disaggregate 

the concept: some functions of thickness are irreducibly relational (mentorship, tacit 

knowledge circulation, serendipitous recombination), while others — above all, the 

certification of quality and the reduction of counterparty verification costs — are in principle 

formalizable. The question for a thin region is which functions it must build slowly through 

social accretion, and which it can acquire quickly through institutional design. Section 5 applies 

this disaggregation to Burgas. 

2.4 Computable compliance and computational jurisprudence 

The final theoretical building block comes from an unexpected quarter: software architecture 

and regulatory engineering. The concept of architectural translucency (Stantchev & Malek, 

2006; Stantchev, 2008) holds that the non-functional properties of a system — its security, 

availability, performance, and, by extension, its regulatory conformity — can be made visible 

and assessable at defined architectural levels without exposing the system's internals. Building 

on this lineage, the research program of computational jurisprudence (CJ) treats legal norms as 

computable constraints and proposes that the primary evidence of compliance should be 

architectural: signed, machine-verifiable attestations generated by and about the system itself, 

rather than prose assertions audited after the fact (Stantchev, 2026a). Empirical work within 

this program has demonstrated both the feasibility and the limits of automated conformity 

mechanisms, for example in the privacy screening of machine-to-machine payment protocols 

(Stantchev, 2026b). 

From an NIE perspective, computable compliance is an institutional technology in the strict 

sense: it changes the cost structure of verification, which is a transaction cost. Where 

conformity evidence is prose, verification requires expert audit — expensive, slow, and 

reputationally mediated (one trusts the auditor, and one trusts auditors one knows). Where 

conformity evidence is a cryptographically signed artifact verifiable against a published 

canonical procedure, verification approaches zero marginal cost and requires no prior 

relationship whatsoever. The institutional consequence is precisely the one North associated 

with the great transitions to impersonal exchange: strangers become contractible. It is this 
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property that makes computable compliance interesting as a regional strategy for 

embeddedness-poor ecosystems, and it is the property the remainder of this paper develops. 

 

3. Material and Methods 

The research design combines two complementary components: an exploratory single-case 

study of the Burgas technology ecosystem, and a design-science specification of the proposed 

institutional mechanism. The combination is deliberate. The case study establishes the 

empirical situation — which institutions exist, what they do, and where the ecosystem's 

constraints lie — while the design-science component develops the artifact (computable 

compliance as a regional strategy) whose viability the case is used to assess. This mirrors the 

two-sided character of the research question, which is both descriptive (what is the institutional 

condition of Burgas?) and prescriptive (what institutional intervention follows?). 

3.1 Case study design 

Following Yin (2018), we treat Burgas as a single exploratory case with embedded units of 

analysis: the cluster organization, the European Digital Innovation Hub, the municipal 

economic instruments, and the higher-education institutions, including the recently established 

Burgas branch (Filial) of Sofia University “St. Kliment Ohridski”. Case selection follows a 

most-typical logic: Burgas is representative of the class of Eastern European second-tier cities 

— mid-sized, economically diversified, institutionally active but embeddedness-poor — to 

which the argument is meant to generalize. Generalization is accordingly analytic rather than 

statistical: the case is used to refine and assess theoretical propositions, not to estimate 

population parameters. 

The primary material consists of publicly documented sources: the founding and program 

documents of ICT Cluster Burgas and of the EDIH DIGIHUB consortium (including the 

project contract under the Bulgarian competitiveness program and the hub's published service 

portfolio); municipal program documentation for startup and digitalization support; official 

communications of Sofia University concerning the establishment and development of Filial 

Burgas and the shared student campus initiative; and national-level ecosystem reporting on 

Bulgarian startup activity and investment. Document analysis was triangulated across source 

types (EU-level registries, national program documents, organizational self-descriptions, and 

press coverage) to reduce single-source bias. One author's institutional position within the 

Burgas academic landscape, and the other author's decade of heading an accredited conformity 
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assessment body in Germany — five of those years within a Big Four audit network — provide 

contextual and practitioner knowledge used to interpret, but not to replace, the documented 

record; the analysis deliberately relies on verifiable public sources so that its claims remain 

independently checkable — a methodological choice consistent with the paper's own argument 

about verifiability. 

3.2 Design-science component 
The prescriptive component follows the design-science paradigm (Hevner et al., 2004): it 

specifies an artifact — here, an institutional mechanism rather than a software system — 

defines the environment in which it must function (the Burgas ecosystem and the European 

regulatory demand structure), and evaluates it argumentatively against explicit criteria: (i) does 

the mechanism address the constraint identified in the case analysis; (ii) is it implementable 

with the institutional endowment Burgas actually has; and (iii) does it avoid dependence on the 

embeddedness resources Burgas lacks? The mechanism itself is grounded in the computational 

jurisprudence research program and its published artifacts, which supply the technical 

feasibility evidence; the contribution of this paper is the institutional-economic specification, 

not the underlying cryptographic engineering. 

3.3 Propositions 

The analysis is organized around three propositions derived from the theoretical framework: 

P1. The binding constraint on the Burgas technology ecosystem is relational, not material: the 

ecosystem's formal institutional endowment is adequate or better for its size, while its 

embeddedness endowment — reputational networks enabling contracting at a distance — is 

structurally deficient and not remediable by conventional policy in the medium term. 

P2. Verifiable formal institutions can partially substitute for embeddedness: machine-verifiable 

conformity evidence lowers counterparty verification costs sufficiently to make peripheral 

firms contractible for transactions whose trust requirements are primarily assurance-based 

(verification of claims) rather than coordination-based (joint exploration under uncertainty). 

P3. The European regulatory stack creates a demand-side entry point for peripheral ecosystems: 

as conformity becomes a market-access precondition across regulated sectors, compliance 

capability converts from overhead into a tradable product in which embeddedness-poor regions 

can specialize without first replicating metropolitan agglomeration. 
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These are propositions in the case-study sense — theoretically derived statements the case 

material is used to probe and refine — not statistical hypotheses. Their status after the analysis 

is discussed in Section 7. 

4. The Burgas technology ecosystem: current situation 

4.1 Economic and geographic context 
Burgas is Bulgaria's fourth-largest city, a Black Sea port of roughly 200,000 inhabitants and 

the administrative center of the country's Southeast region. Its economic base is diversified but 

traditional: the port and its logistics complex, the Lukoil Neftochim refinery, seasonal tourism 

along the southern coast, and an industrial-logistics park on the city's northern edge. 

Telecommunications infrastructure is modern, and labor costs remain among the lowest in the 

European Union — a combination that has repeatedly been identified as attractive for 

information-technology activity. The city received national recognition as Technological City 

of the Year in 2018 from the Bulgarian Outsourcing Association, reflecting a decade of 

deliberate municipal engagement with the sector. 

At the national level, the Bulgarian startup ecosystem has matured markedly: international 

rankings place the country among the leading ecosystems of Southeastern Europe, total 

ecosystem value is estimated in the billions of euros, and the euro's adoption on 1 January 2026 

eliminated residual currency risk in cross-border contracting. But the geography of this 

maturation is extremely uneven. Startup activity, venture capital, and the reputational 

infrastructure of the ecosystem — accelerators, angel networks, exit-experienced founders — 

are concentrated in Sofia to a degree unusual even by regional standards. National ecosystem 

surveys consistently identify founder concentration in the capital as a structural weakness and 

note that the entrepreneurial communities of Plovdiv, Varna, and Burgas, while developing, 

remain far from self-sustaining. 

4.2 Formal institutional actors 

Against this background, the formal institutional endowment of Burgas is notably coherent for 

a city of its size. Four clusters of actors can be distinguished; Table 1 summarizes the actors, 

their documented functions, and the role each is assigned in the institutional strategy developed 

in Section 6. 
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Table 1. Formal institutional actors of the Burgas technology ecosystem and their roles in the proposed 
institutional stack 
Actor Form / established Documented functions Role in the proposed stack 

(Section 6) 
ICT Cluster Burgas Non-profit cluster 

organization, est. 2016; 30+ 
member firms 

Training and talent programs; shared 
workspace; principal institutional 
entrepreneur of the region 

Layer 2: governance of the 
evidence infrastructure 
(registries, canonical vectors, 
issuance rules) 

EDIH DIGIHUB 
(Southeast Digital 
Innovation Hub) 

EU/nationally funded 
consortium (Digital Europe; 
contract BG16RFPR002-
1.002-0004) 

Test-before-invest, advisory, training, 
access-to-finance pillars; declared focus 
on AI, cybersecurity, big data, DLT; 
target of ~166 SMEs supported 

Layer 1: host of the regional 
attestation laboratory 

Burgas Municipality Local government Startup grants; hackathons and summer 
IT academies; Professional School for 
Computer Programming and Innovation; 
coalition brokerage 

Enabling environment; demand 
aggregation for public-sector 
pilot attestations 

Filial Burgas, Sofia 
University “St. Kliment 
Ohridski” 

University branch, first 
academic year 2023/24; 20+ 
master's programs 

Anchor institution; driver of the shared-
campus coalition among all four local 
higher-education institutions 

Layer 1: curricula in regulatory 
engineering and conformity 
evidence 

University “Prof. Dr. 
Asen Zlatarov” (incl. 
university hospitals); 
Burgas Free University; 
branch structures of five 
Sofia-based universities 
and academies 

Incumbent universities and 
branch campuses; EDIH 
consortium members; shared 
campus complex (National 
Recovery and Resilience 
Plan) nearing completion 

Engineering, natural-science, medical, 
business and arts education; consortium 
participation; campus laboratories and 
research infrastructure 

Layer 1: capability formation 

Community and physical 
infrastructure 
(BurgasLab, Tria Space, 
Business Incubator 
Burgas, International 
Congress Center, DAS 
Marina Offices, Central 
Park) 

Private, municipal and 
community coworking / 
office / event spaces 

Coworking; hackathons and game jams; 
community events 

Coordination functions — 
relational, deliberately not 
substituted (Section 5.1) 

Source: authors' compilation from public program documents and organizational sources (see Section 3.1). 

Cluster organization. ICT Cluster Burgas, founded in 2016, represents more than thirty 

technology companies in the city and the wider Southeast region. Beyond conventional cluster 

functions — training, talent programs, shared workspace in the Central Park complex — it has 

acted as the region's principal institutional entrepreneur, initiating or anchoring most of the 

structures described below. 

European Digital Innovation Hub. The Southeast Digital Innovation Hub (EDIH DIGIHUB), 

funded under the Digital Europe framework and the national competitiveness program, is a 

consortium of the ICT Cluster, Burgas Municipality, the DINT Foundation, the two established 

local universities (University “Prof. Dr. Asen Zlatarov” and Burgas Free University), the 

Bulgarian Academy of Sciences' Burgas presence, and the industry association AIBEST. Its 

service portfolio is organized around test-before-invest, advisory, training, and access-to-

finance pillars, with explicit domain emphasis on artificial intelligence, cybersecurity, big data, 

and distributed-ledger technologies, targeted at the region's leading sectors (energy, health, 

transport and logistics, tourism). The hub's stated quantitative ambition — reaching on the 
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order of 166 SMEs with test-before-invest and advisory support and accompanying some thirty 

digital projects toward funding — gives a realistic sense of the ecosystem's scale. 

Municipal instruments. Burgas Municipality operates a startup support program providing 

partial grants for early-stage projects and co-organizes hackathons, summer IT academies, and 

school-level programming education, including the Professional School for Computer 

Programming and Innovation — a municipal project realized jointly with the industry 

association AIBEST. Dedicated physical infrastructure has followed: the city's international 

Congress Center provides office and co-working space, complemented by private 

developments such as the DAS Marina Offices, the Central Park complex, and the Tria Space 

co-working facilities. National instruments administered regionally — such as digitalization 

vouchers for micro and small enterprises of up to 50,000 BGN at up to seventy percent intensity 

— are actively brokered through the EDIH. 

Higher education. The decisive recent development is the entry of Sofia University “St. 

Kliment Ohridski” into the city. Filial Burgas opened its first academic year in October 2023 

— the first time in its history that Bulgaria's oldest university has established a branch on the 

coast — and has since expanded to more than twenty master's programs, with teaching hosted 

in the Central Park complex alongside the ICT cluster's workspace. The move has not remained 

isolated: branch structures of the National Academy of Arts, the National Academy of Music, 

the National Academy for Theatre and Film Arts, and the University of Mining and Geology, 

together with the ‘Luben Groys’ theatre college, have since been established in the city, joining 

the two incumbent universities — University “Prof. Dr. Asen Zlatarov”, whose structure now 

also encompasses the city's university hospitals, and Burgas Free University. The coalitional 

mode in which the Filial was founded has persisted and escalated: a shared campus building 

complex for all higher-education institutions in the city, financed under the National Recovery 

and Resilience Plan and equipped with laboratories and research infrastructure, is nearing 

completion — a deliberate physical consolidation of the academic presence. An Erasmus 

Student Network section and a formal offsite center of the Bulgarian Academy of Sciences 

complete the academic map. In institutional-thickness terms, this is textbook coalition-

building: a sustained attempt to add the university anchor that successful regional ecosystems 

possess and Burgas historically lacked. 

4.3 The thinness diagnosis 

The inventory above supports a precise formulation of what Burgas has and what it lacks. 

Measured against Amin and Thrift's (1994) four dimensions of institutional thickness, the 
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ecosystem scores well on institutional presence (all the standard organizational forms exist), 

increasingly well on interaction (the EDIH consortium and the campus coalition are 

functioning inter-organizational structures), and remarkably well on coalition and collective 

representation for a city of this size. Where it fails is the dimension no program can procure: 

the accumulated relational capital that makes external counterparties willing to contract with 

local firms sight unseen. There is no Burgas equivalent of the Telerik founder diaspora; no 

local exit has seeded an angel network; no critical mass of reference customers exists whose 

word travels through investor and procurement networks. The consequence is visible in the 

ecosystem's own self-description as nascent and in the absence, to date, of a breakout firm 

despite a decade of institutional construction. 

This is the empirical content of Proposition P1. The ecosystem's constraint is not a shortage of 

formal institutions — by that measure Burgas is arguably over-provisioned relative to its firm 

base — but a shortage of the embeddedness that formal institutions were historically thought 

unable to replace. The analytical question, taken up next, is whether that historical assumption 

still holds. 

5. Analysis: which success factors are substitutable? 

5.1 Disaggregating trust 
The theoretical framework suggested reading embeddedness and formal governance as 

alternative technologies for producing credible counterparty information. To assess where 

substitution is feasible, we disaggregate the functions that embeddedness performs in 

successful ecosystems into two classes. 

Assurance functions answer the question: are this firm's claims true? Does its product do what 

it says; is its security posture what it asserts; will it handle data lawfully; is it financially and 

operationally reliable enough to be a supplier? In metropolitan ecosystems these questions are 

answered reputationally — through references, investor signaling, and network gossip. But 

their logical content is verificational, and verification is exactly what formal mechanisms can, 

in principle, perform. This is the domain of certification, conformity assessment, and — as 

developed below — computable compliance. 

Coordination functions answer a different question: what should we build together, and with 

whom? Serendipitous recombination, tacit knowledge exchange, mentorship, the matching of 

co-founders and early employees, the collective sensemaking that precedes any contract — 

these are genuinely relational goods. They are produced by co-location and repeat interaction, 
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and no attestation can substitute for them. This is the domain in which the Filial, the shared 

campus, the hackathons, and the cluster's community work are the correct instruments, and in 

which Burgas can only accumulate slowly. 

The strategic error to avoid is treating the second class as the whole problem. A peripheral 

ecosystem cannot out-coordinate Sofia, let alone Berlin; but for a large and growing class of 

transactions, coordination is not what the external counterparty needs. A German financial 

institution sourcing a monitoring component, a French health-sector integrator seeking a data-

processing subcontractor, a pan-European platform procuring a security service — these 

counterparties need assurance, at scale, under regulatory constraint. If assurance can be 

industrialized, the embeddedness deficit ceases to be disqualifying for precisely these 

transactions. This is the substantive content of Proposition P2, and it defines the addressable 

market for a peripheral ecosystem: transactions whose trust requirements are assurance-heavy 

and coordination-light. 

5.2 The regulatory demand structure 

What makes this more than a theoretical possibility is the demand side. The European Union's 

current regulatory cycle is converting assurance from an optional differentiator into a legal 

precondition across widening swathes of the economy. DORA subjects financial entities — 

and, critically, their ICT third-party providers — to binding operational-resilience 

requirements, making the compliance posture of a supplier a direct input to the customer's own 

regulatory standing. NIS2 extends comparable obligations across essential and important 

entities in eighteen sectors, with explicit supply-chain security duties. The AI Act imposes 

conformity assessment on high-risk systems, with documentation and technical-evidence 

requirements that flow down to component suppliers. The Cyber Resilience Act attaches 

essential cybersecurity requirements, conformity assessment, and vulnerability-handling duties 

to virtually every product with digital elements placed on the Union market. In each regime, 

the regulated buyer bears obligations it can only discharge if its suppliers can evidence 

conformity — which means demonstrable compliance is now something buyers must procure, 

not merely prefer. 

For Bulgaria specifically, euro adoption completes the picture by removing the last purely 

financial friction in cross-border supply relationships. The combined effect is a structural, 

regulation-driven demand for verifiable suppliers that did not exist five years ago and that is 

largely indifferent to where the supplier sits — provided, and only provided, that its conformity 

can be established at low cost. This is Proposition P3: the regulatory stack does not merely 
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burden peripheral firms; it creates the first mass market in which their central deficit 

(unverifiability by social means) has a formal remedy. 

5.3 Why incumbent assurance does not close the gap 

It might be objected that this market already has an institutional answer: management-system 

certification and third-party audit. The objection fails on cost structure. Conventional 

conformity assessment is expert-labor-intensive, periodic rather than continuous, and 

reputationally mediated at one remove — the counterparty must trust the certification body, 

whose accreditation chain it rarely inspects. For a large supplier amortizing audit costs across 

substantial revenue this is tolerable; for the micro and small enterprises that constitute the 

Burgas firm base, certification of the conventional kind is both disproportionately expensive 

and, crucially, insufficiently granular: an annual certificate about a management system says 

little about the properties of a specific component at the moment of integration. The assurance 

gap for small peripheral suppliers is therefore not closed by the incumbent regime — which is 

exactly why an institutional technology with a different cost structure is worth specifying. 

 

6. Computable compliance as regional strategy: the computational jurisprudence 
roadmap 

6.1 The mechanism 

Computational jurisprudence proposes that regulatory requirements be expressed as 

computable constraints and that compliance be evidenced architecturally: systems are 

instrumented to emit signed, structured attestations about their own security, privacy, and 

operational properties, anchored to published canonical verification procedures, so that any 

counterparty can check conformity claims mechanically — without prior relationship, without 

commissioning an audit, and without access to the supplier's internals (Stantchev, 2026a). The 

intellectual lineage runs through architectural translucency (Stantchev & Malek, 2006): the 

insight that non-functional properties can be surfaced at defined architectural levels, made 

assessable without exposure. Empirical work within the program has both demonstrated 

feasibility and mapped limits — for instance, automated privacy screening of machine-to-

machine payment flows achieves substantial but incomplete detection, implying that 

attestations must state their own scope and error characteristics honestly rather than overclaim 

(Stantchev, 2026b). Three properties matter institutionally: 

Verification at near-zero marginal cost. Once canonical payloads, verification recipes, and 

signing-key infrastructure are published, checking an attestation is a computation, not an 
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engagement. The transaction cost that reputational networks exist to economize is not reduced 

but largely eliminated for the covered claims. 

Independence from social position. An attestation is exactly as credible for an unknown Burgas 

firm as for a known Sofia one. This is the property that no reputational mechanism can offer a 

peripheral region, and it is the crux of the substitution argument. 

Granularity and continuity. Evidence attaches to specific components and configurations and 

can be regenerated continuously, matching the flow-down structure of DORA, NIS2, AI Act, 

and CRA obligations far more closely than periodic management-system certificates do. 

6.2 The regional institutional stack 

Translating the mechanism into a regional strategy requires assigning roles to the institutions 

Burgas already has — a deliberate design constraint, per Section 3.2, since a strategy requiring 

institutions Burgas lacks would reproduce the original problem. We propose a three-layer 

institutional stack, depicted in Figure 1. 

 
Figure 1. The three-layer regional institutional stack for computable compliance. Source: authors. 

Layer 1: Capability formation (universities and the EDIH). The Filial and the incumbent 

universities carry the human-capital function: curriculum modules in regulatory engineering, 

secure development, and conformity evidence — a profile scarce everywhere in Europe and 

teachable without a metropolitan network. The EDIH's existing test-before-invest 

infrastructure and its declared cybersecurity and AI focus make it the natural host for a regional 

attestation laboratory: a facility where SMEs instrument their products, generate evidence 

against published verification procedures, and are coached through the mapping from EU 
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regulatory text to computable constraint. Both functions fit squarely within the hub's funded 

mandate; the strategy requires reorienting existing instruments, not creating new ones. 

Layer 2: Evidence infrastructure (cluster and consortium). The ICT Cluster is positioned to 

operate the shared public infrastructure the mechanism needs: published canonical verification 

vectors, a regional key- and registry-governance regime, and a catalogue of attested 

components produced by member firms. The critical design principle, learned from practice in 

open evidence architectures, is that everything a counterparty needs to verify a claim must be 

public — canonical payloads, hashes, key material, and verification recipes — because claims 

verifiable only against private artifacts are institutionally worthless: they reintroduce the very 

dependence on trust-in-the-issuer the mechanism exists to remove. Governance of this layer, 

not its technology, is the genuinely hard problem, and cluster organizations are the appropriate 

governance venue because they internalize the collective-reputation externality: one member's 

fraudulent attestation damages all members' market access, giving the collective an incentive 

to police issuance that no individual firm has. 

Layer 3: Market interface (compliance-native firms). The output of the stack is a recognizable 

regional product category: the compliance-native supplier — a firm whose components ship 

with machine-verifiable conformity evidence as a standard feature, marketed precisely to the 

regulated-sector buyers whose DORA, NIS2, AI Act, and CRA obligations make such evidence 

procurement-relevant. For Burgas this reframes the export proposition: not “cheap 

development on the Black Sea” — a position contested by every low-cost region on earth — 

but “verifiable components for regulated European markets,” a position in which the region's 

institutional investment, rather than its wage level, is the differentiator. 

6.3 Sequencing and realistic scale 

The roadmap is deliberately modest in its early stages. A first phase (12–18 months) would 

establish the attestation laboratory within the EDIH, publish the initial canonical verification 

infrastructure under cluster governance, and run pilot attestations with a handful of member 

firms in the hub's declared focus domains — cybersecurity components and data-processing 

services being the natural candidates, since their buyers face the earliest and hardest regulatory 

deadlines. A second phase would seek recognition linkages: alignment of the evidence formats 

with conformity-assessment practice under the CRA and AI Act so that attestations reduce, 

even if they do not yet replace, formal assessment effort. The feasibility of this bridge is 

something one of the authors can assess from a decade of heading an accredited conformity 

assessment body in Germany, five of those years within a Big Four audit network. In 
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assessment practice, the dominant cost drivers are evidence collection and sampling, not 

judgment: assessors spend the bulk of engagement effort establishing that asserted controls 

actually operate. Machine-verifiable attestations enter this workflow naturally as audit 

evidence under existing accreditation procedures — nothing in the ISO/IEC 17021-family 

regime prevents an assessor from relying on cryptographically verifiable records where their 

provenance and integrity are demonstrable; on the contrary, such records are higher-grade 

evidence than the interview transcripts and screenshots that dominate current practice. The 

bridge therefore requires no regulatory change, only evidence-format discipline on the supplier 

side — which is precisely what Layer 2 of the stack standardizes. For the peripheral firm, the 

practical consequence is that a single investment in attestation infrastructure pays twice: 

directly, in counterparty verification, and indirectly, in compressed effort and cost whenever 

formal certification or assessment is subsequently required. Only in a third phase does the 

strategy scale to a regional catalogue and active marketing to regulated-sector buyers. At every 

stage the binding test is the one stated in Section 3.2: does the step function with the institutions 

Burgas has? The specification above is constructed so that the answer is yes. 

7. Discussion, policy implications, and limitations 

7.1 The propositions revisited 

The case material supports P1 in its strong form: the Burgas ecosystem's formal endowment is 

unusually complete for its size, and its stagnation is best explained by the relational deficit that 

formal construction has not touched. P2 is supported analytically and by the feasibility 

evidence of the CJ program, but with an important refinement the analysis forced: substitution 

is domain-limited. Computable compliance substitutes for embeddedness only in assurance-

heavy transactions; it does nothing for coordination functions, and a region that neglected the 

slow relational work — the campus coalition, the community institutions — on the strength of 

this mechanism would be making a category error. The two institutional technologies are 

complements at the level of regional strategy even where they are substitutes at the level of the 

individual transaction. P3 is a structural claim about demand, though its magnitude for any 

single region is an empirical question this design cannot answer. 

7.2 Policy implications 

Three implications follow for regional and national policy. First, second-tier innovation policy 

should be rebalanced from replication to differentiation: instead of building miniature copies 

of metropolitan ecosystems — an accelerator here, a fund there — peripheral regions should 

invest in institutional technologies that neutralize, rather than mimic, the metropolis's relational 
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advantage. Second, EDIHs are an underused vehicle for exactly this: their mandate, funding, 

and consortium structure fit the attestation-laboratory function with no legislative change, and 

the Bulgarian EDIH network could pilot the model nationally. Third, national conformity-

assessment policy should treat machine-verifiable evidence as an on-ramp into the formal 

assessment system rather than a competitor to it; the flow-down structure of the current EU 

regulatory cycle will reward member states whose SME base can evidence conformity cheaply, 

and Bulgaria's combination of low costs, euro membership, and a young technical workforce 

makes it a plausible first mover. 

7.3 Limitations 

The limitations are those inherent to the design. A single exploratory case supports analytic, 

not statistical, generalization; the mechanism is specified and argued, not field-tested; and the 

demand-side claim rests on the structure of regulation rather than on observed procurement 

behavior, which will lag the regulation by years. One author's engagement in the computational 

jurisprudence program and the other's institutional role in Burgas are sources of both insight 

and potential bias; the reliance on public, independently verifiable documentation is the 

methodological control applied. The natural next step is exactly the pilot the roadmap specifies 

— which would convert the design-science artifact into an evaluable field experiment and the 

propositions into testable predictions about contract formation between attested peripheral 

suppliers and regulated buyers. 

 

8. Conclusion 

Peripheral technology ecosystems are usually told to be patient: build community, wait for the 

first exit, hope the diaspora returns. This paper has argued that for one large and growing class 

of economic activity, patience is not the only option. The trust that peripheral firms lack is, in 

substantial part, assurance — and assurance, unlike embeddedness, can be engineered. The 

European regulatory cycle has, for the first time, created mass demand for engineered 

assurance; computational jurisprudence supplies the technology; and Burgas, precisely because 

it has spent a decade building coherent formal institutions atop a thin relational base, is an 

unusually clean site for the strategy. The boundaries that confine second-tier ecosystems in 

Eastern Europe are, on this analysis, not only economic but epistemic — boundaries on what 

outsiders can affordably know about local firms. Making the periphery verifiable is a way of 

transforming them. 
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