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Abstract

This essay explores the "research dilemma," a systemic crisis in academic research driven by
centralized funding and bureaucratic publishing structures that suppress innovation and
academic freedom in the USA, China, Portugal, and Spain. Drawing on anarcho-capitalist
philosophy rooted in Austrian economics, which advocates voluntary, market-driven systems,
and systems, complexity, and chaos theories, which analyze research as a dynamic,
adaptive, interconnected system within a vast interactive context, we argue that centralized
control—via the Digital Object Identifier (DOI) system and government grant dependencies—
erodes scientific progress. Empirical evidence shows excessive taxation reduces research
funds by 10-15%, academic freedom boosts scientific output by ~20%, and innovative
research significantly drives GDP growth. Over 1975-2025, research has disproportionately
benefited publishers (e.g., Elsevier, $3.6 billion USD revenue in 2022) and elite institutions
while burdening researchers. Using case studies, DOI adoption data, funding trends, and
patent outputs, we propose deregulation of universities and research alongside adoption of
decentralized, blockchain-based platforms like DeSci Labs and Pluto Network to restore
creativity. Deregulation successes in Switzerland, Spain, and Florida, where private
universities boost economic growth and tourism, and U.S. institutions like Hillsdale College,
which reject government funding for academic independence, support this approach. Early
adopters like El Salvador or Argentina could lead in innovation and economic growth.

1. Introduction

Academic research, a cornerstone of innovation and societal progress, faces a "research
dilemma" where centralized funding and bureaucratic publishing structures stifle creativity and
academic freedom. Originating within universities but extending to independent institutes and
industry, research thrives on open inquiry and risk-taking. However, in the USA, China,
Portugal, and Spain—chosen for their diverse funding models (market-driven, state-
controlled, and subsidized) and publishing systems—this potential is undermined by policies
prioritizing compliance over discovery. Over the past five decades (1975-2025), research has
become entangled in a redistributional model, where public funding and bureaucratic metrics



like DOIs and the h-index enrich publishers (e.g., Elsevier, $3.6 billion USD revenue in 2022)
and elite institutions while burdening researchers and taxpayers (Elsevier, 2022). Additionally,
restrictive regulations in Spain, Portugal, and the USA, including high costs for founding
private universities and rigid accreditation systems, protect established institutions and stifle
innovative competition. Corporate criticisms highlight that graduates are often “wrongly
trained” for industry needs, while state-mandated policies, such as Diversity, Equity, and
Inclusion (DEI) initiatives, lack robust empirical support and divert resources from research
(NACE, 2023; CBO, 2023). The push for open-access publishing, hindered by costly journal
subscriptions and DOI fees, is critical in an era of advancing Al and internationalized
research.

In the USA, federal research funding (~$150 billion USD annually, 2023) flows through
agencies like the National Institutes of Health (NIH) and National Science Foundation (NSF),
but ~20% of NIH grants go to vy League universities, marginalizing smaller institutions (NSF,
2023). The U.S. accreditation system, requiring compliance with over 100 standards, costs
new institutions $1-5 million USD and 3-7 years, deterring new entrants (U.S. Department of
Education, 2023). China’s state-driven research, with ~$450 billion USD in R&D spending
(2000—-2025), enforces compliance via the China National Knowledge Infrastructure (CNKI),
limiting global impact (OECD, 2023; CNKI, 2024). Portugal’s research, funded at ~$2.5 billion
USD/year (1% GDP), relies on the Fundacgé&o para a Ciéncia e a Tecnologia (FCT), whose
metric-driven grants constrain high-risk projects (FCT, 2023; Eurostat, 2024). Spain’s ~$15
billion USD/year (1.2% GDP) supports open-access mandates, but DOI costs burden smaller
universities like U. Navarra (Spanish Ministry of Science, 2023; SciELO, 2024). Spain’s early
2000s deregulation of private universities attracted Latin American students, boosting
enroliment by 20%, but recent policies under Prime Minister Sanchez, requiring €10-20
million USD in capital reserves, have reversed these gains (Teixeira et al., 2014; Spanish
Ministry of Education, 2020). In the European Union, including Portugal and Spain, increasing
regulatory centralization and the Euro’s economic stagnation undermine competitiveness,
making non-EU nations like El Salvador and Argentina more promising for educational
deregulation (Jespersen, 2016; Bukele, 2024). The DOI system, introduced in 2000,
generates ~$6-24 million USD in fees in the USA alone, benefiting publishers like Elsevier
(CrossRef, 2024). These structures create a lose-lose scenario, reducing innovation and
economic competitiveness.

We argue that anarcho-capitalist philosophy, rooted in Austrian economics and advocating
voluntary funding with minimal state intervention (Rothbard, 1973), alongside systems,
complexity, and chaos theories, which view research as a dynamic, interconnected, and
adaptive system (von Bertalanffy, 1968; Holling, 2001; Prigogine, 1997), offer solutions.
Systems theory highlights the interdependence of research, funding, regulation, and societal
outcomes, revealing how centralized control disrupts feedback loops critical for innovation.
Deregulating universities by removing accreditation barriers, eliminating policy mandates, and
promoting open-access platforms like DeSci Labs, which use blockchain for publishing and Al
for reduced-bias evaluation, could restore academic freedom and align graduate training with
industry needs (DeSci Labs, 2024). The first nation to embrace market-driven research, such
as El Salvador or Argentina, could unlock significant socioeconomic benefits.

Table 1: Estimated Research Publications and DOI Adoption (1975-2025)



Country 1975-2000 2000-2025 DOI Adoption
(Pre-DOI) (Post-DOI) (2000-2025, STEM)

USA ~6 million ~25 million ~95%

China ~3.5 million ~20 million ~70%

Portugal ~120,000 ~1 million ~50%

Spain ~600,000 ~5 million ~60%

Source: CrossRef, 2024; SciELO, 2024; CNKI, 2024. Based on Science, Technology,
Engineering, Mathematics (STEM) journal outputs.

Table 2: Estimated Research Innovations (Patents and Applications, 1975-2025)

Country Public Public Private Private
Institutions Institutions Institutions Institutions
(1975-2000) (2000-2025) (1975-2000) (2000—-2025)
USA ~120,000— ~450,000-| ~12,000-30,000| ~50,000-75,000
300,000 600,000
China ~12,000-24,000|~90,000-135,000 ~1,200-2,400 ~10,000-15,000
Portugal ~600-1,200 ~3,000—-4,500 ~60-120 ~300-450
Spain ~2.,400-4,800 ~15,000-22,500 ~240-480 ~1,500-2,250

Source: NSF, 2023; OECD, 2023; Observatorio IUNE, 2023.
Midpoint estimates for 2000—2025.

2. The Research Dilemma in Context: USA, China, Portugal, and Spain

Historical Shift in Research Funding and Publishing (1975-2025)

Since 1975, research funding has shifted from decentralized, merit-driven systems to
centralized models. In the USA, federal R&D funding grew from ~$500 billion USD (1975-
2000) to ~$1.5 trillion USD (2000-2025, 2023 USD), but basic research’s share fell from 60%
to 40%, with industry funding applied research (NSF, 2023). Agencies like NIH prioritize short-



term outcomes, fostering flawed studies (e.g., sugar industry-funded research; Teicholz,
2021). China’s R&D spending rose to ~$450 billion USD, but state control via CNKI limits
dissent, with only 18 universities in the global top 200 (OECD, 2023; ARWU, 2024). Portugal’s
~$6 billion USD and Spain’s ~$40 billion USD fund research through FCT and Act 14/2011
mandates, but low DOI adoption in repositories like RCAAP and Recyt reflects resource
constraints, worsened by the Euro’s economic stagnation (FCT, 2023; Spanish Ministry of
Science, 2023; Jespersen, 2016).

Deregulation Successes: Switzerland, Spain, and Florida

Deregulation of higher education has proven successful in Switzerland, Spain, and Florida,
boosting economies and tourism via private universities. Switzerland’s flexible accreditation,
requiring ~$0.5—-1 million USD and 1-2 years, enabled private institutions like the University
of St. Gallen to attract ~30% international students, contributing ~$2 billion USD annually to
GDP and tourism through student spending and academic conferences (Swiss Federal
Statistical Office, 2023; Universities Switzerland, 2024). Critics, often tied to public
universities, claim deregulation lowers standards, but Switzerland’s top 10 global university
rankings (e.g., ETH Zurich) and ~25,000 patents (2000-2025) refute this (QS World
University Rankings, 2025; EPO, 2024). Spain’s 2000s deregulation reduced barriers,
attracting ~100,000 Latin American students, adding ~€1 billion USD/year to tourism and local
economies, until recent re-regulation (Teixeira et al., 2014; Spanish Ministry of Tourism,
2023). Florida’s tuition deregulation since 2007 allowed universities like the University of
Florida to meet performance targets, increasing graduation rates by 10% and contributing
~$10 billion USD/year to the economy, with tourism boosted by campus events (SLC, 2023;
Florida Department of Education, 2024). Hillsdale College, rejecting federal funding since
1984, maintains academic independence, producing graduates aligned with industry needs
and attracting donors, proving deregulation’s viability (Hillsdale College, 2024).

DOI Adoption and Publishing Burdens

The DOI system imposes costs. In the USA, 95% of 25 million STEM studies use DOls,
costing $6—24 million USD at $0.25-$1 per DOI (CrossRef, 2024). Smaller institutions like U.
Massachusetts face disproportionate burdens due to limited budgets (NSF, 2023). China’s
~70% DOI adoption coexists with CNKI IDs, reflecting state oversight (CNKI, 2024). Portugal
(50% of 1 million studies) and Spain (~60% of 5 million studies) incur DOI costs of $0.125-0.5
million and $0.75-3 million USD, respectively, straining universities like U. Navarra (SciELO,
2024). These costs divert funds, hindering open-access adoption critical for Al-driven global
collaboration (e.g., Horizon Europe projects; European Commission, 2024).

Funding Trends and Taxation

Public funding, reliant on taxation, creates inefficiencies. In the USA, ~20% of $150 billion
USD/year R&D covers administrative overhead (NSF, 2023). China’s $450 billion USD
ensures compliance, not creativity (OECD, 2023). Portugal’s ~$2.5 billion USD/year and
Spain’s ~$15 billion USD/year drive ~2—3% inflation, reducing competitiveness due to the
Euro’s stagnation (Jespersen, 2016; Eurostat, 2024). High taxes (Portugal: 21% corporate,
23% VAT; Spain: similar) deter private universities (Portuguese Ministry of Education, 2023).
Government spending fails across sectors—education, real estate, third-world development,



professional licensing, FDA—while private initiatives are cheaper and faster, boosting societal
and economic well-being (Barro, 1997; Friedman, 1962).

Innovation Outputs and Limitations

The USA produced 450,000-600,000 patents, but lvy League dominance marginalizes
smaller institutions (NSF, 2023). China’s ~90,000-135,000 patents (e.g., Huawei 5G) are
state-driven, limited by CNKI (OECD, 2023). Portugal (3,000—4,500) and Spain (~15,000—
22,500) show public leadership (e.g., Biosurfit, Grifols), but private institutions lag due to
regulatory barriers (Observatorio IUNE, 2023). Corporate feedback notes 65% of U.S.
employers and 70% of Iberian firms report skill mismatches (NACE, 2023; CEDEFOP, 2024).

Global Collaboration

Bureaucratic publishing hinders international collaboration. Paywalls and DOI costs limit
access to 70% of articles, reducing cross-country publications in Al-driven fields like genomics
(SciELO, 2024). Horizon Europe, funding ~€95 billion USD in 2021-2027, faces delays due to
compliance requirements, with only 15% of projects involving non-EU partners (European
Commission, 2024).

Table 3: R&D Spending as % of GDP (2000-2023)

Country R&D Spending (% GDP, 2023)
USA 3.5%
China 2.4%
Portugal 1.0%
Spain 1.2%

Source: OECD, 2023; Eurostat, 2024.

3. Anarcho-Capitalist Critique of Research Funding and Publishing

Anarcho-capitalist philosophy, rooted in Austrian economics, views centralized funding and
publishing as inefficient, advocating voluntary exchange through private investment or
crowdfunding to align research with societal and market needs (Rothbard, 1973). Systems
theory complements this by analyzing research as an interconnected system where funding,
regulation, and outputs interact, revealing how state control disrupts these linkages (von
Bertalanffy, 1968). By minimizing state intervention, anarcho-capitalism fosters innovation, as
seen in historical examples like Bell Labs’ market-driven research (Friedman, 1962).



Taxation as Inefficiency

Taxation diverts resources, creating significant inefficiencies in research funding. In the USA,
approximately 20% of the $150 billion USD allocated annually to R&D is consumed by
administrative overhead, delaying projects and reducing funds available for actual research
(NSF, 2023; Smith, 2022). China’s $450 billion USD R&D budget prioritizes state-driven
compliance over creativity, limiting global impact (OECD, 2023). Portugal and Spain’s
research funding, reliant on high taxes (e.g., 21% corporate tax, 23% VAT in Portugal),
contributes to ~2—3% inflation, undermining economic competitiveness due to the Euro’s
stagnation (Jespersen, 2016; Eurostat, 2024). Government spending across sectors—
education, real estate, third-world development, professional licensing, and FDA regulation—
consistently fails to deliver proportional outcomes, while private initiatives, like Moderna’s $2
billion USD vaccine development compared to NIH’s $10 billion USD, demonstrate greater
efficiency and societal benefit (Barro, 1997; Moderna, 2023).

Bureaucratic Publishing vs. Market Innovation

Bureaucratic publishing systems, particularly the DOI framework, impose substantial financial
burdens on researchers and institutions. In the USA, DOI costs for ~95% of 25 million STEM
studies range from $6—24 million USD, enriching publishers like Elsevier while diverting funds
from research (CrossRef, 2024; Elsevier, 2022). China’s CNKI system, controlling access to
~70% of publications, restricts global dissemination, limiting academic collaboration (CNKI,
2024). Portugal and Spain’s DOI costs ($0.125-0.5 million and $0.75-3 million USD,
respectively) strain smaller universities like U. Navarra, hindering open-access adoption
(SciELO, 2024). Blockchain platforms like DeSci Labs offer a market-driven alternative by
reducing publishing costs and enhancing global access, fostering innovation in Al-driven fields
(DeSci Labs, 2024).

Monopolistic Structures and H-Index

Elite institutions dominate research due to metrics like the h-index, which prioritize publication
quantity over quality. In the USA, lvy League universities secure 20% of NIH grants,
marginalizing smaller institutions like U. Massachusetts and reinforcing a monopolistic
structure (NSF, 2023). China’s top universities control research outputs, with only 18 in the
global top 200, limiting diversity (ARWU, 2024). In Portugal and Spain, private institutions
face EU Bologna Process compliance costs (€5—10 million USD for curriculum
standardization), deterring competition and innovation (Portuguese Ministry of Education,
2023). Market-driven signals, such as patent citations or industry partnerships, would better
reward research impact and align outputs with societal needs, as systems theory suggests by
emphasizing interconnected outcomes (von Bertalanffy, 1968).

Policy Constraints

State-mandated policies divert research funds to non-academic priorities, undermining
meritocratic evaluation. In the USA, DEI training costs ~$1 billion USD annually across
universities, with limited evidence of enhancing research outcomes, diverting resources from
scientific inquiry (CBO, 2023). Spain’s gender quota policies, costing ~€50—100 million



USD/year, similarly lack clear research benefits, imposing administrative burdens on
institutions (Spanish Ministry of Equality, 2020). These policies, rooted in state-enforced
resource allocation, disrupt the voluntary exchange advocated by anarcho-capitalism and the
systemic balance required for innovation, as per systems theory (Rothbard, 1973; von
Bertalanffy, 1968).

Counterargument: Equity Concerns

Critics argue that market-driven research may underfund humanities or basic science,
prioritizing profitable fields. However, crowdfunding platforms like Scienceroot demonstrate
that diverse research areas, including humanities, can attract private support, ensuring broad
inquiry (Scienceroot, 2023). Deregulation lowers entry barriers, reducing state-driven
distortions and fostering innovation, as seen in Switzerland’s private universities, which
support varied disciplines while contributing ~$2 billion USD/year to the economy, aligning
with systems theory’s emphasis on balanced subsystems (Bozeman, 2020; Swiss Federal
Statistical Office, 2023; von Bertalanffy, 1968).

4. Complexity, Chaos, and Systems Theory: Research as Adaptive Systems

Systems theory views research as an interconnected system of subsystems—funding,
regulation, institutions, and societal outcomes—where feedback loops drive equilibrium or
disruption (von Bertalanffy, 1968). Complexity theory emphasizes research’s emergent,
adaptive nature, thriving on diverse inputs, while chaos theory highlights its sensitivity to
funding and policy changes (Holling, 2001; Prigogine, 1997). These frameworks reveal how
bureaucratic constraints disrupt systemic balance, reducing innovation, as seen in centralized
funding models.

Research as Complex Systems

Feedback loops between academia, industry, and society drive innovation in complex
research systems. In the pre-1970s USA, private research at Bell Labs fostered Silicon
Valley’s emergence through market-driven collaboration (Friedman, 1962). Portugal’s Biosurfit
diagnostics faced delays due to FCT’s metric-driven grants, which stifled adaptive feedback
loops (FCT, 2023). China’s Huawei patents, while numerous, reflect state control, limiting
diversity and global integration (OECD, 2023). Switzerland’s deregulated private universities,
like the University of St. Gallen, enable flexible curricula, enhancing feedback loops and
contributing ~$2 billion USD/year to the economy, aligning with systems theory’s focus on
subsystem synergy (Universities Switzerland, 2024; von Bertalanffy, 1968).

Chaos Theory: Sensitivity to Funding

Research systems are highly sensitive to funding disruptions, as chaos theory suggests.
Spain’s 2012 R&D cuts (~$10 billion USD) delayed Abengoa’s solar projects, disrupting
innovation pipelines and economic growth (Spanish Ministry of Science, 2023; Observatorio
IUNE, 2023). Portugal’s demographic decline reduced FCT funding, limiting Feedzai’'s Al



development and slowing its global competitiveness (FCT, 2020). The USA’'s Bayh-Dole Act
(1980) boosted patents by enabling technology transfer, but accreditation barriers costing $1-
5 million USD marginalize smaller institutions, creating systemic instability (NSF, 2023).

Bureaucratic Disruption

Linear metrics like the h-index disrupt research’s adaptive dynamics by discouraging high-risk
projects. In the USA, the h-index reinforces Ivy League dominance, with ~20% of NIH grants
favoring elite institutions, limiting diversity (Hirsch, 2005; NSF, 2023). In Portugal and Spain,
FCT and Act 14/2011 mandates prioritize compliance, delaying projects like Biosurfit and
Abengoa (FCT, 2023; Spanish Ministry of Science, 2023). Open-access platforms, such as
DeSci Labs, could restore global collaboration by reducing barriers and fostering emergent
research networks, supporting systemic balance (DeSci Labs, 2024; von Bertalanffy, 1968).

Factoral Impact Systems Diagram

The Factoral Impact Systems Diagram (Figure 2) illustrates the dynamic interactions among
research, governmental regulation, inflation, education, and technology. Each factor is
represented by a circle with four arrows indicating expansion-contraction impulses,
symbolizing their ability to grow or shrink in influence (e.g., increased funding expanding
research or regulations contracting innovation). Large color blurs behind each circle—blue for
governmental regulation, red for research, purple for inflation, green for education, and yellow
for technology—visualize mutual impact, with overlapping colors (e.g., purple-blue blends)
showing how factors influence one another. The diagram, inspired by systems and complexity
theories, highlights how bureaucratic funding (e.g., FCT’s constraints on Biosurfit), publishing
mandates (e.g., Spain’s DOI costs for Abengoa), accreditation systems (e.g., USA's $1-5
million barriers), policy constraints (e.g., Spain’s €50-100 million DEI costs), and the Euro’s
economic stagnation disrupt systemic balance, reducing innovation. Deregulation, as in
Spain’s 2000s, enhances feedback loops by fostering competition and international
collaboration. The accompanying text notes that these factors are constantly changing,
unpredictable, yet follow foreseeable patterns, emphasizing the need for decentralization to
restore research vitality.



Figure 1: Factoral Impact Systems Diagram

FACTORAL IMPACT
SYSTEMS DIAGRAM

Each factor is constantly changing,
in an unpredictable movement that
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- all expanding,

- partially expanding and partially
contracting, or

- all contracting.

Since all factors are of mutual impact,
their interaction is ever evolving and
as such not precisely predictable.
General trends however can be
forseeable, as movements often
follow similar patterns.

The four arrows indicate the multi-
dimensional expansion-contraction
impulses of the factors. The colors are
meant to visualize how the factors
affect one another.

The diagram shows only five out of
countless many impact factors.
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5. Case Studies: USA, China, Portugal, Spain, Switzerland, and Florida

Table 4: Case Study Summary

Country/Region Key Constraint Impact Solution

USA vy League Misaligned outputs, Deregulation, private
dominance, skill mismatches funding
accreditation

China CNKI control, state Limited global reach |Blockchain platforms
priorities

Portugal FCT metric-driven Delayed projects Open-access, tax
grants (e.g., Biosurfit) breaks

Spain DOl costs, regulatory | Stalled research (e.g.,  Deregulation,
barriers Abengoa) blockchain publishing

Switzerland Public university High innovation, Expand private




resistance economic growth university model

Florida Historical state control | Economic/tourism Further tuition
boost via deregulation | flexibility

USA: Ivy League Dominance

Federal funding ($150 billion USD/year) favors Harvard (~$800-900 million USD in NIH
grants), producing ~50,000-75,000 patents but misaligned outputs (NSF, 2023). Accreditation
costs ($1-5 million USD) protect elites, disrupting systemic balance by limiting competition
(U.S. Department of Education, 2023; von Bertalanffy, 1968). DEI training programs, costing
~$1 billion USD annually across U.S. universities, divert significant funds from research with
limited evidence of enhancing academic outcomes (CBO, 2023). Hillsdale College, rejecting
federal funding since 1984, maintains academic independence, with graduates in high
demand, demonstrating market-driven alignment (Hillsdale College, 2024).

China: CNKI’s Control

China’s $450 billion USD R&D funds 3,012 institutions, producing ~135,000 patents, but CNKI
limits global access, isolating subsystems from global networks (OECD, 2023; CNKI, 2024;
von Bertalanffy, 1968). State priorities favor applied research, reducing basic science
diversity. Blockchain platforms like DeSci Labs could bypass restrictions, enabling global
dissemination and fostering open-access collaboration (DeSci Labs, 2024).

Portugal: FCT Constraints

Portugal’s research ecosystem, constrained by FCT’s metric-driven grants, experiences
delays in innovative projects. Biosurfit's diagnostic advancements were slowed by FCT’s h-
index-based evaluations, disrupting feedback loops critical for systemic innovation (FCT,
2023; von Bertalanffy, 1968). DOI costs ($0.125-0.5 million USD) and EU Bologna
compliance (~€5—10 million USD) deter private universities, stifling competition (SciELO,
2024; Portuguese Ministry of Education, 2023). Deregulation could amplify impact, as seen in
Switzerland’s economic contributions (Swiss Federal Statistical Office, 2023).

Spain: Act 14/2011 Mandates

Spain’s research funding of ~$15 billion USD annually supports open-access, but
bureaucratic constraints hinder progress. DOI costs ($0.75—-3 million USD) burden smaller
institutions like U. Navarra, diverting funds from innovation (SciELO, 2024). The 2000s
deregulation attracted ~100,000 international students, boosting tourism by ~€1 billion
USD/year, but 2020 re-regulation (€10-20 million USD capital requirements) disrupted
systemic balance (Teixeira et al., 2014; Spanish Ministry of Tourism, 2023; von Bertalanffy,
1968).



Switzerland: Deregulation Success

Switzerland’s deregulated higher education system fosters academic and economic vitality.
Flexible accreditation (~$0.5—-1 million USD, 1-2 years) enabled private universities like the
University of St. Gallen to attract ~30% international students, contributing ~$2 billion
USD/year to GDP and tourism (Swiss Federal Statistical Office, 2023; Universities
Switzerland, 2024). Critics claim deregulation lowers standards, but Switzerland’s top 10
global rankings and ~25,000 patents demonstrate systemic rigor (QS World University
Rankings, 2025; EPO, 2024; von Bertalanffy, 1968).

Florida: Tuition Deregulation

Florida’s deregulated tuition policies enhance its higher education system and economy.
Since 2007, tuition deregulation allowed universities like the University of Florida to meet
performance targets, increasing graduation rates by 10% and contributing ~$10 billion
USD/year, with tourism boosted by campus events (SLC, 2023; Florida Department of
Education, 2024). This market-driven approach aligns subsystems, fostering innovation and
growth (von Bertalanffy, 1968).

Comparative Analysis

Centralized funding in the USA and China, and bureaucratic publishing in Portugal and Spain,
favor elites, disrupting systemic balance (von Bertalanffy, 1968). Regulatory barriers and Euro
stagnation hinder Iberia, while Switzerland and Florida’s deregulation demonstrates economic
and academic success (Jespersen, 2016; Swiss Federal Statistical Office, 2023).
Decentralized platforms and market-driven reforms offer solutions, as evidenced by Hillsdale’s
independence.

6. Economic Consequences of the Research Dilemma

The research dilemma undermines economic vitality. In the USA, 450,000-600,000 patents
align with elite priorities, contributing to 4.8% STEM PhD unemployment and skill mismatches
costing ~$96 billion USD/year (NSF, 2023; BLS, 2023; NACE, 2023). China’s state-driven
patents (90,000-135,000) limit GDP efficiency (OECD, 2023; CNKI, 2024). Portugal and
Spain’s limited patents (~3,000—4,500 and ~15,000-22,500) and ~2—-3% inflation reflect
constraints and Euro stagnation (Jespersen, 2016; Eurostat, 2024). Government spending
fails across sectors, whereas private initiatives like SpaceX ($1.5 billion USD/launch vs.
NASA’s $4 billion USD) show efficiency (Barro, 1997; SpaceX, 2023).

Brain Drain

Centralized systems exacerbate brain drain. Approximately ~10,000 researchers migrated
from Portugal and Spain to the USA/UK (2015-2023), reducing innovation (Eurostat, 2024).
Switzerland and Florida retain talent through deregulated systems, contributing ~$2 billion
and ~$10 billion USD/year, respectively (Swiss Federal Statistical Office, 2023; Florida



Department of Education, 2024).

Counterargument: Public Funding’s Role

Critics argue public funding supports basic research. However, private initiatives like SpaceX
($1.5 billion USD/launch vs. NASA's $4 billion USD) demonstrate market-driven efficiency
(SpaceX, 2023). Bell Labs’ transistor development shows private funding can sustain
transformative research (Friedman, 1962).

7. Decentralized Alternatives: Blockchain, Al, and Market-Driven Research

Decentralized systems leverage market-driven mechanisms and technologies to restore
research vitality. Blockchain and Al platforms reduce barriers, enhance access, and align
research with societal needs, as systems theory suggests by fostering subsystem synergy
(von Bertalanffy, 1968). Historical successes, like Switzerland’s private universities,
underscore their viability.

Blockchain and Al Solutions

Blockchain and Al provide innovative alternatives to traditional publishing. Blockchain
platforms like DeSci Labs authenticate publications without DOI fees, with transaction costs
~$0.01-%0.10, enhancing global access (DeSci Labs, 2024). Al-driven evaluation reduces
biases, ensuring fairer assessment. Scienceroot and Pluto Network lower charges, fostering
open-access in Al-driven fields like genomics, supporting systemic collaboration (Scienceroot,
2023; Pluto Network, 2023; von Bertalanffy, 1968).

Historical Market-Driven Research

Market-driven research fosters innovation without bureaucratic constraints. Pre-1970s USA's
Bell Labs led to the transistor, laying Silicon Valley’s foundation (Friedman, 1962). Spain’s
2000s deregulation boosted enroliment by 20%, adding ~€1 billion USD/year (Teixeira et al.,
2014; Spanish Ministry of Tourism, 2023). Switzerland’s private universities contribute ~$2
billion USD/year, and Hillsdale’s rejection of federal funding ensures academic independence,
aligning subsystems with societal needs (Swiss Federal Statistical Office, 2023; Hillsdale
College, 2024; von Bertalanffy, 1968).

Ethical Considerations

Market-driven research risks prioritizing profitable fields, raising ethical concerns.
Blockchain’s transparent funding allocation enables diverse projects, including humanities, to
attract support via platforms like Scienceroot (DeSci Labs, 2024; Scienceroot, 2023).
Deregulation, as in Switzerland, ensures broad inquiry while fostering economic growth,
balancing profitability with systemic benefit (Swiss Federal Statistical Office, 2023; von
Bertalanffy, 1968).



Challenges

Implementing decentralized systems faces hurdles. Blockchain scalability remains a
challenge, with high transaction volumes potentially increasing costs (DeSci Labs, 2024).
Researcher resistance, rooted in familiarity with traditional systems, may delay adoption.
Hybrid models combining public and private funding could balance equity, as seen in Florida’s
deregulated universities (SLC, 2023).

8. The Role of Metrics in Stifling Research

Bureaucratic metrics like the h-index and DOI requirements stifle research by prioritizing
compliance over creativity. These systems favor elite institutions, limiting diversity and
innovation. Alternative metrics and decentralized platforms offer solutions to restore systemic
balance (von Bertalanffy, 1968).

H-Index Flaws

The h-index prioritizes publication quantity, stifling innovation. Surveys show 60% of early-
career researchers avoid novel projects due to tenure pressures linked to h-index metrics
(Nature, 2023). In the USA, the h-index reinforces lvy League dominance, with ~20% of NIH
grants favoring elites, marginalizing smaller universities (NSF, 2023). This linear metric fails to
capture transformative research, disrupting systemic diversity (von Bertalanffy, 1968).

DOI Burdens

DOl requirements impose financial burdens, favoring large publishers. In the USA, DOI costs
for ~95% of 25 million STEM studies range from $6—24 million USD, straining budgets
(CrossRef, 2024; Elsevier, 2022). Portugal and Spain’s DOI costs ($0.125-0.5 million and
$0.75-3 million USD) burden institutions like U. Navarra (SciELO, 2024). Blockchain-based
metrics eliminate DOI fees, rewarding quality and fostering access, supporting systemic
equilibrium (DeSci Labs, 2024; von Bertalanffy, 1968).

Grant Compliance

Grant compliance requirements delay research and divert resources. In Portugal, FCT’s
reporting delayed Biosurfit's advancements, prioritizing bureaucracy (FCT, 2023). Spain’s Act
14/2011 mandates impose administrative burdens, limiting U. Navarra’s output (Spanish
Ministry of Science, 2023). Market-driven signals, like patent citations, prioritize impact,
reducing compliance costs and enhancing systemic innovation (von Bertalanffy, 1968).

Alternative Metrics

Alternative metrics like Altmetrics offer nuanced evaluation of research impact. They capture
diverse influence, including social media and industry applications, fostering interdisciplinary



research (Priem et al., 2010). Switzerland’s deregulated universities prioritize impact over
quantity, integrating these metrics (Universities Switzerland, 2024). Blockchain platforms
ensure transparent evaluation, aligning research with societal needs (DeSci Labs, 2024; von
Bertalanffy, 1968).

9. Global Implications: The First-Mover Advantage

Decentralized research systems offer transformative potential for nations adopting them,
creating first-mover advantages. Countries like El Salvador, Argentina, Switzerland, and
Florida demonstrate how deregulation drives economic and academic leadership. Systems
theory underscores the need for global collaboration to maintain systemic balance (von
Bertalanffy, 1968).

Potential Adopters

Several nations are positioned to lead in decentralized research. El Salvador’s Bitcoin
adoption boosted GDP by ~2% annually (2019-2023), showing openness to market-driven
reforms (Bukele, 2024). Argentina’s deregulation under Milei attracts investment, fostering
innovation (Milei, 2024). Switzerland’s private universities contribute ~$2 billion USD/year to
GDP and tourism, and Florida’s deregulated universities add ~$10 billion USD/year, serving
as models for systemic reform (Swiss Federal Statistical Office, 2023; Florida Department of
Education, 2024; von Bertalanffy, 1968).

Global Feedback Loops

Decentralized systems create virtuous cycles of innovation, investment, and growth.
Reducing barriers like DOI costs attracts global talent, as seen in Switzerland’s ~30%
international student population (Swiss Federal Statistical Office, 2023). China’s CNKI
restricts integration, while Iberia’s regulations and Euro stagnation stifle progress (Jespersen,
2016; CNKI, 2024). Blockchain platforms amplify these loops, fostering emergent networks
and systemic synergy (DeSci Labs, 2024; von Bertalanffy, 1968).

Barriers and Opportunities

Adopting decentralized research faces challenges but offers opportunities. State control in
China and EU regulatory overreach in Iberia hinder progress (Jespersen, 2016; Portuguese
Ministry of Education, 2023). Deregulation successes in Switzerland and Florida, contributing
~$2 billion and ~$10 billion USD/year, demonstrate benefits, attracting talent (Swiss Federal
Statistical Office, 2023; SLC, 2023). Early adopters like El Salvador could lead a global
research renaissance, leveraging systemic feedback loops (Teixeira et al., 2014; von
Bertalanffy, 1968).



10. Conclusion

The research dilemma, driven by centralized funding and bureaucratic publishing, stifles
innovation. In the USA, elite dominance and accreditation barriers misalign outputs. China’s
state control limits global impact. Iberia’s constraints and Euro stagnation reduce
competitiveness (Jespersen, 2016). Switzerland, Spain’s 2000s, and Florida’s deregulation
boosted economies and tourism via private universities, with Hillsdale’s independence proving
academic rigor (Swiss Federal Statistical Office, 2023; Teixeira et al., 2014; Florida
Department of Education, 2024; Hillsdale College, 2024). Skill mismatches (65% in USA, 70%
in Iberia) underscore market-aligned training needs (NACE, 2023; CEDEFOP, 2024).
Anarcho-capitalism, systems, complexity, and chaos theories, visualized in the Factoral
Impact Systems Diagram, reveal causes: state-enforced funding, rigid metrics, and regulatory
barriers disrupt systemic balance (von Bertalanffy, 1968). Decentralized platforms like DeSci
Labs and deregulation offer solutions. Policymakers should pilot blockchain in Portugal’s
RCAAP and incentivize private funding. Deregulation steps include simplifying licensing in
Spain (€1-2 million USD) and Portugal (€0.5—1 million USD), with quality ensured via
competition (Friedman, 1962). Non-EU nations like El Salvador could lead a global research
revitalization, leveraging Switzerland and Florida’s systemic success. Future research should
explore blockchain scalability and deregulation’s impacts.

Policy Roadmap (Portugal Pilot)
* Year 1-2: Integrate blockchain into RCAAP, reducing DOI costs by 50%.
* Year 3-5: Offer tax breaks for biotech ventures, increasing private funding by 20%.

* Year 6-10: Simplify licensing (€0.5—1 million USD), boosting private universities by
15%.
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