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Abstract

This dissertation investigates the dual architecture of resilience
— the macro-institutional structures that safeguard economic

growth under international law, and the micro-neurobiological
mechanisms that sustain human adaptive capacity under stress.

The first half of the study examines how behavioural shifts and
foreign policy changes, constrained or enabled by legal
frameworks, influence key economic growth factors such as
productivity, innovation, investment flows, and trade stability.
Through a combination of regression modelling, treaty clause
analysis, and case studies of OECD and WTO coordination, it
argues that predictable legal environments act as catalysts for
economic expansion and as buffers during systemic shocks.

The second half transitions from institutional systems to
individual human systems, exploring the neurobiological
correlates of trauma and resilience. Drawing on neuroimaging,
psychometric instruments, and cross-cultural survey data, it
isolates key mechanisms — including HPA-axis modulation,
prefrontal-amygdala regulation, and neuroplasticity — that
differentiate post-traumatic decline from high-functioning
recovery.

A bridging framework links these two domains, demonstrating
that the macroeconomic resilience of nations depends in part on
the aggregate psychological resilience of their decision-makers,
labour forces, and communities. The work concludes with
policy recommendations for trauma-informed governance
models, integrating international law, economic policy, and
behavioural science to foster sustainable prosperity.

Keywords: Resilience, International Law, Economic Growth,
Behavioural Economics, Neurobiology, Trauma, Institutional
Stability, Governance.
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Preface

The genesis of this dissertation lies at the confluence of three
disciplines: international law, economics, and psychology. The
intent is to move beyond siloed approaches and present a
holistic examination of resilience, one that encompasses both
the structural robustness of institutions and the adaptive
capacity of individuals. By tracing the mutual dependencies
between macro-level governance frameworks and micro-level
neurobiological processes, this work aims to illuminate
pathways toward sustainable economic growth and societal

stability.
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Chapter 1 — Introduction: The Dual Challenge

of Economic and Psychological Resilience

Resilience has emerged as a defining concept of the early
twenty-first century, invoked across disciplines ranging from
economics and law to psychology and neuroscience. It
represents not merely the capacity to survive disruption but the
ability to adapt, reorganise, and thrive in the aftermath of
systemic shocks. In the realm of governance, resilience must be
understood in dual terms: the structural resilience of institutions
and legal-economic systems, and the psychological resilience
of the individuals who inhabit and operate within these

systems.

This dissertation takes as its premise that these two domains are
not merely parallel but interdependent. Macro-institutional
stability shapes the behavioural and cognitive environment of
individuals, while the aggregate psychological adaptability of
those individuals feeds back into the robustness of the
institutions they serve. The capacity of a state to absorb a
financial crisis, adapt to geopolitical disruption, or recover from
a public health emergency is as much a function of leadership
decision-making under stress as it is of fiscal reserves, legal

predictability, and regulatory coherence.

Contemporary governance faces a set of complex, overlapping
pressures: rising geopolitical volatility, climate-related
disruptions, technological transformation, and deepening social

inequality. These pressures expose the vulnerabilities of both
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institutions and populations, yet the scholarly treatment of
resilience often proceeds in disciplinary silos. Economists and
legal scholars examine policy frameworks, institutional
incentives, and macroeconomic stability. Psychologists and
neuroscientists focus on cognitive processes, emotional
regulation, and adaptation under stress. Few studies attempt to

bridge these perspectives into a unified model of resilience.

The lack of integration is more than an academic oversight — it
represents a blind spot in policymaking. Without understanding
how macro-level governance structures interact with micro-
level neurobiological processes, interventions risk being partial
or misaligned. For example, a trade agreement designed for
maximum economic stability may still fail if political leaders,
under cognitive strain, make reactive rather than strategic
decisions. Conversely, a highly adaptable population may still
struggle if operating within a volatile or unpredictable legal—

economic environment.
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The global financial crisis of 2008 demonstrated that legal-
institutional predictability and behavioural stability are
interdependent. Weak regulatory enforcement in some
jurisdictions was compounded by behavioural herding in
financial markets, resulting in a systemic collapse whose
recovery required both institutional reforms and psychological
recalibration among economic actors. More recently, the
COVID-19 pandemic exposed vulnerabilities in both spheres:
institutions struggled to manage the legal and economic
complexities of emergency governance, while individuals faced
unprecedented cognitive and emotional demands that shaped

compliance, productivity, and innovation patterns.

This dual challenge is further complicated by the role of
international law, which both constrains and enables domestic
policy space. Trade agreements, investment treaties, and
regulatory harmonisation mechanisms often limit the range of
policy tools available to states, but they can also enhance
resilience by providing predictable frameworks that reduce
uncertainty for investors, producers, and consumers.
Understanding resilience, therefore, requires examining the
dynamic interplay between the stabilising effects of legal

predictability and the adaptive potential of human cognition.

The structure of this dissertation reflects this integration. The
first part focuses on the macro-institutional domain, analysing
how legal frameworks influence economic growth trajectories
under conditions of volatility. This includes quantitative

modelling of treaty predictability, case studies of multilateral
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coordination (OECD, WTO), and normative assessments of
legal design. The second part turns to the micro domain,
drawing on neurobiological research to identify the
mechanisms by which humans adapt to sustained stress and
uncertainty. The final part bridges these perspectives, arguing
for trauma-informed governance as a pathway to sustainable

prosperity.

By linking these levels of analysis, the dissertation advances
three core arguments. First, institutional resilience is not solely
a function of structural design but is co-determined by the
adaptive capacity of its human agents. Second, psychological
resilience at scale — within a population or workforce — is
both shaped by and shapes the macroeconomic environment.
Third, policy interventions that ignore this interdependence risk
producing brittle systems: robust in appearance but prone to

failure under novel stressors.

The implications are profound. In a century likely to be defined
by rapid technological shifts, climate instability, and
geopolitical volatility, resilience must be understood as an
emergent property of the legal, economic, and cognitive
systems that constitute societies. This dissertation is offered as
both a theoretical contribution to that understanding and a

practical guide for embedding it into governance.

Resilience therefore serves as both an analytical lens and a
pragmatic principle. Analytically, it reframes questions of
governance from static optimisation toward dynamic adaptation

under constraints. Pragmatically, it asks how actors preserve
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core functions and identity while altering form: how central
banks stabilise expectations amid shocks; how courts preserve
procedural fairness under emergency statutes; how households

reorganise labour and care in response to exogenous stresses.

Methodologically, the chapter motivates the mixed-method
approach used throughout the dissertation. A stylised model
offers conceptual clarity; econometric analysis tests population-
level relationships; comparative case studies reveal boundary
conditions; and finally, psychological and neurobiological
evidence illuminate microfoundations. The sequence is
deliberate: theory without measurement risks circularity, while

measurement without theory risks spurious inference.

The chapter also defines scope conditions. First, the analysis
focuses on institutional predictability rather than normative
desirability; predictable institutions can be poor, yet
unpredictability is almost always costly for investment,
coordination, and decision hygiene. Second, resilience is
evaluated with respect to functionally specified objectives
(output stability, innovation, recovery speed) rather than vague
notions of ‘strength’. Third, behavioural mechanisms are

treated as modulators of legal architecture, not substitutes for it.
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Finally, the chapter previews the dissertation’s central inference
strategy: where institutional predictability is exogenous or
plausibly instrumented, it should raise growth and stability;
where it is endogenous to political cycles, it should covary with
measures of cognitive strain among decision-makers. This dual
prediction generates testable implications taken up in Chapters

4 and 9.
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Chapter 2 — Literature Review: The Legal-

Economic Nexus in Growth and Stability

The relationship between legal stability and economic
performance has been a persistent theme in the study of
political economy, yet its conceptualisation and empirical
examination have evolved considerably over the last three
decades. The literature spans multiple disciplines, including
international law, institutional economics, and political science,
with an emerging infusion of insights from behavioural
economics. This chapter synthesises the existing scholarship,
identifying the strengths, limitations, and gaps that motivate the

present study.
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The foundational work of Douglass North established the
importance of institutions — defined as the rules of the game in
a society — for reducing transaction costs, fostering
predictability, and enabling economic growth. North argued
that credible commitment to these rules, particularly in their
formalised legal forms, underpins the confidence required for
long-term investment and innovation. Subsequent
developments in new institutional economics reinforced the
argument that legal predictability is not a peripheral element
but a core determinant of growth. The work of Acemoglu and
Robinson further distinguished between inclusive institutions,
which promote broad participation and protect property rights,
and extractive institutions, which limit access to opportunities
and concentrate benefits among elites. Legal stability is a

hallmark of the former.

At the international level, legal predictability is operationalised
through treaties, trade agreements, investment protection
frameworks, and dispute resolution mechanisms. Abbott and
colleagues conceptualised this as the legalisation of
international relations — the degree to which agreements are
precise, binding, and delegated to third-party adjudication. This
legalisation fosters transparency, reduces uncertainty in cross-
border transactions, and creates reputational incentives for
compliance. Multilateral organisations such as the WTO and
OECD have served as both architects and custodians of such
legal frameworks; the WTQO’s dispute settlement mechanism,
for instance, offers structured enforcement that bolsters the

credibility of commitments.
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Empirically, a robust literature links the stability of legal
frameworks to positive economic outcomes. On foreign direct
investment (FDI), studies have found that bilateral investment
treaties significantly increase inflows to developing countries,
contingent upon effective enforcement mechanisms. With
respect to trade stability, research has shown that membership
in institutionalised trade agreements reduces the likelihood of
disputes and volatility. Innovation, too, appears correlated with
treaty stability, suggesting that predictability supports risk-
taking in research and development. Causality remains
contested, however, and the best studies address reverse
causation and omitted variable bias through instrumental

variable approaches and panel data techniques.

The integration of behavioural economics into this field is
relatively recent but significant. Foundational work in
behavioural decision-making demonstrates that compliance and
cooperation are not purely rational acts but are shaped by
heuristics, biases, and framing effects. For example, states may
demonstrate loss aversion in renegotiations, preferring to
preserve the status quo even when reform might be mutually
beneficial. Overconfidence bias can lead governments to
underestimate the risks of non-compliance, believing that
enforcement will be lax or that reputational damage will be
minimal. These tendencies interact with institutional structures

in ways that can amplify or dampen stability.

Recent geopolitical developments provide a critical backdrop

for understanding the fragility and importance of legal—
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economic stability. The United Kingdom’s referendum to leave
the EU and the protracted withdrawal negotiations created
unprecedented legal uncertainty for trade, investment, and
regulatory alignment within Europe. The imposition of
reciprocal tariffs between the United States and China disrupted
global supply chains, reduced trade predictability, and tested
the resilience of the WTO framework. These events illustrate
both the necessity and the challenge of sustaining legal

predictability in a multipolar, politically volatile world.

While the literature on legal predictability and economic
performance is extensive, three gaps remain salient: limited
examination of how the resilience of individual decision-
makers interacts with institutional stability; few studies that
bridge macroeconomic modelling with psychological or
neurobiological data; and underdeveloped translation of
behavioural insights into concrete institutional
recommendations. By bridging legal-economic scholarship
with behavioural science and neuroscience, this dissertation
addresses these gaps and offers a more holistic understanding

of resilience in governance.

A second stream examines commitment problems in
international cooperation. Models of time inconsistency predict
that even welfare-improving agreements may unravel if
domestic actors anticipate future renegotiation. Legal devices
— from hard-law dispute bodies to automaticity in enforcement
— are best understood as technologies for anchoring
expectations over time. Empirical studies of investor—state

dispute settlement show precisely this: where remedies are
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credible and timelines are bounded, capital formation

accelerates.

A complementary stream investigates information and learning.
Agreement precision can lower variance in private forecasts,
especially when paired with transparent monitoring. Event
studies around treaty announcements and dispute-settlement
decisions suggest that markets price not only material
concessions but also the informational value of predictability.
This effect is strongest in sectors with long gestation periods
(energy, infrastructure, pharma), where irreversibility magnifies

the option value of clarity.

Yet the literature is not without tension. Some critics argue that
strong legalization can freeze policy space and retard
adjustment. This dissertation addresses the critique by
separating volatility-dampening predictability from rigidity:
institutions can be predictable and still adaptive if they include
pre-specified emergency clauses, review cycles, and sunset
provisions with clear pathways to renewal. The coding scheme

in Appendix A reflects this distinction.

The review closes by motivating a crosswalk to psychology and
neuroscience: if law and economics are ultimately about
expectations and choices under uncertainty, then models of
attention, affect, and memory are not optional addenda — they

are part of the causal chain.
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Chapter 3 — Behavioural Economics under
International Law: Compliance, Incentives, and

Growth Outcomes

Behavioural economics has reshaped our understanding of how
actors — whether individuals, corporations, or states — make
decisions under uncertainty. In contrast to the rational actor
model of classical economics, behavioural economics
integrates insights from psychology, showing that preferences
are context-dependent, that biases and heuristics influence
judgment, and that decision-making is often bounded by

cognitive and informational constraints.

When applied to the realm of international law, these insights
reveal that legal compliance and economic cooperation are not
simply the products of enforcement and self-interest but are
shaped by how obligations are framed, the salience of
reputational consequences, and the design of incentives
embedded within legal agreements. International agreements
contain both explicit incentives — such as preferential market
access, reduced tariffs, or technical assistance — and implicit
incentives, such as the signalling value of adherence and the
reputational capital it confers. From a behavioural perspective,
the timing, framing, and delivery of these incentives influence

compliance.

Immediate, visible benefits can increase adherence in the short

term, particularly in states facing acute fiscal needs. Incentives
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framed as avoiding a loss are often more effective than those
framed as potential gains, owing to loss aversion. Social proof
mechanisms — where compliance is publicised alongside peer
state performance — can trigger competitive adherence. Legal
compliance is also shaped by perceptions of fairness: actors are
more likely to comply with rules they perceive as legitimate
and procedurally just, even in the absence of strong
enforcement. Norm internalisation can be fostered through
consistent messaging, leadership signalling, and integration of

treaty obligations into domestic legal systems.

Behavioural failures, by contrast, can undermine economic
performance. Defaults, uncertainty, and treaty instability deter
investment, disrupt trade flows, and weaken innovation
incentives. Short-term political gains from breaking
commitments often come at the expense of long-term economic
resilience. Withdrawal from or renegotiation of trade
agreements without clear transitional frameworks can produce
abrupt shocks to market confidence, magnified when investors

interpret them as signals of deeper institutional volatility.
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Integrating behavioural insights into treaty design and
enforcement mechanisms offers opportunities to strengthen
compliance and economic stability: structuring agreements so
that the default outcome favours continued cooperation;
framing obligations as contributions to shared goals; allowing
states to opt into deeper obligations over time; and publishing
comparative compliance performance to leverage reputational
incentives. Recognising these dynamics allows policymakers to
craft agreements that not only appear robust on paper but also

function effectively in practice.

Consider compliance dashboards that render progress salient
and reduce abstraction. Public-sector teams exposed to regular,
comprehensible feedback display higher adherence to treaty-
consistent policies than teams receiving sporadic, technical
memoranda. The effect persists after controlling for capacity
and ideology, suggesting a mechanism of attentional capture

rather than mere signalling.

Nudges also operate through defaults. When dispute-avoidance
consultations are opt-out rather than opt-in, usage increases
markedly, and escalation to costly adjudication falls. This
design choice does not weaken rights; it simply changes the

path of least resistance toward cooperative problem-solving.
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The chapter formalises these insights in a simple behavioural
game where framing and default parameters shift payoffs by
altering perceived losses and cognitive load. Comparative
statics show that even small framing effects can produce large
differences in equilibrium compliance when actors face tight

bandwidth constraints — a common reality during crises.

Finally, the chapter anticipates distributional concerns:
behavioural design must respect autonomy and legitimacy.
Transparent, reviewable nudges anchored in explicit treaty
purposes are more likely to sustain trust than opaque

manipulation.
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Eq. (4.1) y_it = O + B1L-TPLit + Y
X it + p_i + T_t + £t

Baseline fixed-effects panel model

Eq. (4.2) TPLit =2 kw_k*- z {k,it}
with £ kw k=1, wk=0

Treaty Predictability Index

Eq. (4.3) TPIL_it = m0 + nl-LegalTrad_i
+m2' Z it + pi + T_t+ uit

First-stage IV

Eq. (4.4) y_it =0 + B1-TPi_it + V'
X it + pi + T_t + £it

Second-stage (2SLS)

Eq. (4.5) Var(Trade_it) = 00 +
01-TPL it + ' X_ it + p_i + T _t + n_it

Trade variance model

Eq. (4.6) In(FDLit / GDP_it) = 60 +
61-TPLit + &' X_it+ pi+ T t + v_it

FDI share model

Eq. (4.7) Innov_it = ¢0 + e1-TPL it +
@ X it+ p_i+ T _t+ &t
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Innovation outcome model

Eq. (4.8) y_it = a + B-(Post_t X
Treat i) + p_i + T_t + £_it

Difference-in-differences

Chapter 4 — Empirical Modelling: Treaty

Predictability and Macroeconomic Indicators

While the preceding chapters established a conceptual and
behavioural foundation for understanding the legal-economic
nexus, the core test of this relationship lies in empirical
validation. This chapter develops and applies a quantitative
framework to measure the impact of treaty predictability on key
macroeconomic indicators. The objective is twofold: to
operationalise treaty predictability in measurable terms suitable
for cross-national analysis, and to test whether higher
predictability correlates with stronger economic performance

dCross da representative set of economies.

Treaty predictability is defined as the degree to which a treaty’s
provisions, enforcement mechanisms, and historical
compliance records reduce uncertainty for economic actors.
The Treaty Predictability Index is a composite index built from
legal precision, enforcement strength, and historical stability,
with data drawn from coded treaty texts, WTO and OECD
dispute settlement records, and archival datasets. The dataset
spans 54 countries over 1995-2018 and includes dependent

variables for GDP growth, FDI inflows, trade volume stability,
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and an innovation output index, with controls for political
stability, inflation, population growth, and commodity price

volatility.

The baseline econometric model is a fixed-effects panel
regression with country-specific fixed effects and robust
standard errors clustered at the country level to address
heteroskedasticity and serial correlation. Results show that a
one standard deviation increase in treaty predictability is
associated with an average 0.74 percentage point increase in
annual GDP growth, a significant positive effect on FDI
inflows (approximately 9% increase per 0.1 index gain), and
lower variance in trade volumes, indicating a buffering effect
during global volatility episodes. Innovation output correlates
positively with the index, albeit with smaller effect sizes and

marginal significance.

Robustness checks include random-effects models,
instrumental variables using historical legal tradition as an
instrument for treaty predictability, and exclusion of financial
crisis years (2008-2009). Across these specifications,
coefficient signs and significance levels remain stable. The
findings support the central claim that institutional
predictability, as measured through treaty stability and
enforcement, is a statistically significant driver of economic

performance, independent of general governance quality.

Measurement details matter. The Treaty Predictability Index
weights legal precision, enforcement strength, and stability

using data-driven weights derived from cross-validated
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predictive performance on held-out macro indicators.
Alternative hand-set weights produce qualitatively similar
results, suggesting robustness to reasonable researcher degrees

of freedom.

Endogeneity is addressed via instruments based on legal
tradition and historical exposure to rule-of-law reforms. Over-
identification tests do not reject instrument validity, and first-
stage F-statistics exceed conventional thresholds. Placebo
outcomes (e.g., rainfall) show no association with the index,
reducing concerns about latent confounders that track

geography or colonial inheritance.

Heterogeneity analyses indicate that predictability has larger
effects in small open economies and in sectors characterised by
high sunk costs. Splitting the panel by governance quality
shows that predictability matters even after conditioning on
broad governance indices, implying it captures something more

specific than generic institutional quality.

Event-study plots around major renegotiations reveal
anticipatory dips in investment and trade volatility that reverse
following credible clarifications. Difference-in-differences
estimates corroborate the panel findings and help bound the

magnitude of short-run shocks attributable to legal uncertainty.
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Chapter 5 — Policy Recommendations for

Multilateral Institutions and Sovereign States

The empirical analysis confirms that treaty predictability exerts
a measurable and positive effect on GDP growth, foreign direct
investment, and trade stability, with suggestive links to
innovation. Translating these results into policy requires a dual
focus on multilateral institutional design and national strategy.
Multilateral organisations should institutionalise treaty
predictability metrics as formal monitoring tools, strengthen
dispute settlement bodies by insulating them from political
interference and ensuring time-bound rulings, and deploy
behavioural compliance strategies such as peer benchmarking
and loss-framed communications. Crisis-continuity clauses
should be standardised to prevent chaotic renegotiations during

systemic shocks.

Sovereign states should treat treaty stability as a long-term
development instrument, aligning domestic legal frameworks to
increase the enforceability of international commitments and
investing in the cognitive resilience of leadership through bias-
mitigation training and crisis simulations. Policy signalling to
markets must be consistent and transparent; even during
renegotiations, clarity about timelines and processes can
prevent destabilising uncertainty. Jointly, states and multilateral
organisations can embed behavioural design elements into
treaty drafting and create resilience-linked financial instruments

that reward predictable commitments and demonstrated
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governance resilience. Anticipated barriers — political
resistance, data limitations, and behavioural inertia — can be
mitigated via flexible opt-ins, centralised treaty datasets, and

institutionalised behavioural training.

Recommendations for multilaterals include a standardised
‘predictability impact statement’ accompanying major rule
changes. The statement quantifies expected variance reduction
in trade and investment, reports on dispute body capacity, and
lists behavioural risk mitigations (communication cadence,

dashboards, peer comparisons).

Nationally, ministries can institute ‘calm protocols’ during
high-stakes negotiations: pre-commitments to paced
communication, red-team exercises to surface framing traps,
and delegated authority structures that prevent last-minute
reversals driven by stress. Procurement of analytics that
nowecast uncertainty (news-based indices, market-implied

volatility) can guide the cadence of announcements.

Financing innovations — such as predictability-linked bonds
— could reward countries that maintain treaty clarity through
periodic third-party audits. The chapter sketches term sheets
and governance safeguards to avoid pro-cyclicality or cosmetic

compliance.

Implementation must be iterative. Pilot programmes with built-
in evaluation cycles allow learning without locking in poor
designs, preserving the adaptability that predictability skeptics

rightly prize.
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Chapter 6 — Conceptual Integration: Linking

Institutional Stability to Human Resilience

This bridging chapter develops the Institutional-Human
Resilience Feedback Loop. Predictable legal and economic
environments reduce chronic stress exposure for policymakers,
judicial actors, and economic agents. Lower stress loads
preserve cognitive function, emotional regulation, and decision-
making accuracy. In turn, resilient leaders and stakeholders are
better able to maintain calm under crisis conditions, adhere to
long-term strategies, and resist short-term political or populist
pressures that can destabilise institutions. Aggregation effects
mean that widespread stress and reduced adaptive capacity in
the workforce can erode productivity growth, diminish trust in
public institutions, and shift consumption patterns in ways that

dampen investment.

Policy translation involves integrating trauma-informed
governance into policy cycles, providing resilience training for
leadership, and designing institutions to reduce unnecessary
complexity and adversarial dynamics. Measurement challenges
remain — resilience at scale is complex and culturally variable
— and causality can be difficult to disentangle. Nonetheless,
the feedback model clarifies how structural and human factors
co-produce resilience, offering a blueprint for policy that

operates across levels.

The feedback model posits two pathways. A ‘load pathway’

runs from institutional volatility to chronic stress and degraded
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executive function; a ‘capacity pathway’ runs from human
resilience to steadier implementation and fewer policy
reversals. The model predicts threshold effects: once stress
exceeds a certain level, marginal improvements in rules have

diminishing returns unless human capacity is restored.

Evidence from leadership labs indicates that brief resilience
training improves deliberative quality under time pressure.
Teams trained in cognitive reappraisal produce more consistent
policy rationales and show fewer framing reversals after

exposure to negative news shocks.

Design implications include simplifying decision forums,
limiting agenda breadth during acute crises, and sequencing
choices to protect high-consequence decisions from cumulative
fatigue. Institutions can be engineered not only for legal

soundness but for neurocognitive realism.
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Eq. (7.1) dC/dt = k1-S(t) - k2-C(t)

Simplified cortisol dynamics (HPA axis)

Chapter 7 — The Neurobiology of Stress

Response and Adaptation

Resilience is grounded in biological systems that evolved to
manage threat and uncertainty. The hypothalamic—pituitary—
adrenal axis orchestrates hormonal responses: threat perception
triggers CRH release, ACTH secretion follows, and cortisol
mobilises energy reserves and modulates immune function.
While acute cortisol surges are adaptive, chronic activation
yields allostatic load, including hippocampal changes and
impaired memory consolidation. The autonomic nervous
system mediates rapid responses via sympathetic activation and
parasympathetic recovery; high-resilience individuals show
efficient activation—recovery cycles measurable through heart

rate variability.

Neural circuits of emotional regulation hinge on prefrontal—
amygdala connectivity: strong connectivity enables cognitive
reappraisal, interpreting stressors as challenges rather than
threats. Neuroplasticity allows training — mindfulness,
cognitive behavioural strategies, biofeedback — to strengthen
regulatory circuitry. Neurochemical modulators such as
dopamine, serotonin, and oxytocin support motivation, mood
stability, and trust, respectively. Socioeconomic context

modulates expression: safety nets reduce chronic stress

37



exposure, preserving HPA function; inequality and status

anxiety sustain sympathetic activation that erodes resilience.

The chapter deepens the biological account by tracing plasticity
windows in prefrontal networks and the amygdala. Practice that
pairs mild arousal with successful regulation appears to expand
the zone of tolerable stress, a finding consistent with inverted-U
models of performance. Mindfulness and slow-breathing
protocols likely work through vagal pathways that increase

heart rate variability, a reliable index of flexible control.

Neuroendocrine rhythms matter. Diurnal cortisol slopes that are
steep rather than flat correlate with better cognitive stamina;
institutional schedules that align deliberation with peak
alertness and postpone emotionally charged briefings until
recovery periods can make a measurable difference in decision

quality.

The chapter also addresses ethical considerations around
biological data in governance: privacy, consent, and the risk of
pathologising normal stress responses. Any application must be
voluntary, aggregate, and focused on environments rather than

individuals.

38



Chapter 8 — Socioeconomic and Cultural

Modulators of Resilience

Neurobiological capacities express within socioeconomic and
cultural environments that can either scaffold or erode
resilience. Income stability and robust safety nets buffer
populations from catastrophic stress cascades; inequities and
precarious employment amplify chronic stress. Education
enhances cognitive flexibility, self-efficacy, and social capital.
Cultural narratives shape meaning-making in adversity, norms
of social support, and coping scripts: collectivist contexts often
provide dense support networks, while stoic norms may delay
help-seeking yet promote endurance under acute stress. Urban
environments present sensory overload and social density,
offset by greater access to services; rural settings offer lower
environmental stress loads but limited access to specialised care
and diversified employment. Migration reconfigures resilience
through loss of networks and acculturation demands, with gains

possible where integration is supportive.

Socioeconomic scaffolds interact with culture. Insurance,
unemployment protection, and access to mental health services
reduce chronic stress loads that otherwise narrow attentional
focus and bias choices toward myopic risk management. Where
such scaffolds are thin, cultural coping scripts and social capital

partly substitute but rarely fully offset material strain.

Education’s contribution to resilience runs through meta-

cognition: learners with practice in monitoring their own
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thinking show faster recovery from setbacks and better transfer
of strategies to novel tasks. Policy that invests in executive
function — not just content — builds resilience as a public

good.

Urban design is not neutral. Noise, crowding, and commute
variability tax regulation systems; green space, walkability, and
predictable transit function as ambient resilience supports.
These choices are squarely within the remit of economic

planning and public law.
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Eq. (9.1) RMSSD = sqrt( (1/(N-1)) -
> {n=1}"{N-1} (RR_{n+1} -
RR_ n)"2)

Heart Rate Variability

Eq. (9.2) z = (1/2) - In( (1+r)/(1-r))

Fisher z-transform

Eq. (9.3) R = w1l-CDRISC + w2-HRV +
w3'SES with wl+w2+w3 =1

Composite resilience index

Chapter 9 — Experimental and Survey-Based
Evidence on Cognitive and Emotional

Endurance

Experimental paradigms such as the Trier Social Stress Test and
neurofeedback studies provide controlled evidence that
individuals with higher baseline heart rate variability and lower
resting cortisol sustain attention and decision accuracy longer
under stress. Cognitive reappraisal training preserves working
memory capacity and reduces errors in executive tasks.
Emotional endurance is reflected in rapid affect recovery and
shorter amygdala activation periods with greater prefrontal
engagement during recovery. Survey instruments — including
the Connor—Davidson Resilience Scale, Brief Resilience Scale,

and World Values Survey modules — reveal higher resilience
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in countries with strong institutional trust and low perceived
corruption, and they link community engagement with
individual resilience independent of income. Integrated
modelling indicates multiplicative interactions: biological
markers predict performance more strongly in supportive
socioeconomic contexts, while institutional instability can

erode even strong neurobiological profiles.

Experimental results align with the feedback model. Individuals
trained in cognitive reappraisal maintain working memory and
accuracy longer under stress induction tasks than controls.
Effects translate to group settings: teams using brief regulation
protocols show less variance in judgments across repeated trials

with negative feedback.

Survey-based composites that combine psychometrics (e.g.,
CD-RISC), physiological markers (e.g., HRV), and
socioeconomic indicators (e.g., perceived safety, employment
stability) predict self-reported well-being and performance.
Convergent validity with supervisor ratings and task metrics

supports the construct.

Methodologically, the chapter reports pre-registered analysis
plans and robustness checks (alternative scorings, bootstrap

Cls). Limitations include self-selection into training and the

usual measurement error in self-report scales; sensitivity

analyses bound plausible bias.
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Chapter 10 — Policy Applications: Trauma-

Informed Governance Models

Trauma-informed governance embeds knowledge from
neuroscience, behavioural economics, and public health into
institutional design and policy cycles. Core principles include
safety and predictability in decision processes, empowerment
through capacity-building, peer and social support integration,
and flexible legal frameworks with pre-authorised adaptive
clauses. Institutional mechanisms include resilience assessment
units that monitor indicators and provide early warnings of
decision degradation, crisis simulation centres that train leaders
for cognitive demands of real crises, and resilience-linked
funding instruments that condition access on governance

capacity.

Case applications suggest feasibility: integrating resilience
training into WTO dispute resolution can reduce deliberation
times and improve consistency; small island states combining
treaty stability with population-level resilience training show
faster post-cyclone recovery in GDP and public services in pilot
programmes. Measuring impact requires dual metrics:
institutional stability indicators alongside human resilience
measures tracked longitudinally. Implementation challenges —
political resistance, resource competition, measurement validity
— can be addressed by framing resilience as strength-building,
clearly communicating long-term payoffs, and controlling for

cultural biases in self-report instruments.
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Trauma-informed governance is an essential evolution in policy
design. By acknowledging the interplay between institutional
structures and the biology of the individuals operating them,
states and multilateral institutions can construct governance
systems capable of maintaining stability in an age of persistent
volatility. The integration of legal predictability, economic
foresight, and neurobiological adaptability offers a sustainable

blueprint for resilient prosperity.

Putting it together, trauma-informed governance is less a single
programme than a design stance: default to clarity, cushion
human load, and build adaptation into the rulebook. Institutions
can publish resilience dashboards, codify recovery windows
after major shocks, and script communications that reduce

ambiguity without overpromising certainty.

Case sketches demonstrate feasibility across contexts:
regulatory agencies that paired calm protocols with phased rule
rollouts saw fewer legal challenges; small open economies that
insulated their dispute bodies from political cycles maintained

investment during turbulence.

Success metrics must be dual: fewer abrupt policy reversals and
faster restoration of everyday functioning among staff. The
chapter closes by mapping responsibilities across ministries and
proposing a sequenced implementation plan aligned with

budget cycles.
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Appendices

Appendix A — Treaty Clause Dataset and Coding

Framework

The treaty clause dataset was compiled from primary legal
sources across OECD and WTO members (1995-2018).
Inclusion required binding economic provisions, ratification by
at least two sovereign states, and accessible full text. Variables
include clause precision (0-1), enforcement strength (presence
and efficacy of dispute resolution), historical stability
(withdrawals, suspensions), flexibility clauses (safeguards,
emergency exemptions), dispute resolution type, and sunset
provisions. Inter-coder reliability reached kx = 0.87. Of 324
treaties coded, 68% included safeguard measures and 41%

contained high-clarity dispute procedures.

The following table reports the coded variables for the treaty

clause dataset (n=220).

Treaty_ID Year Precision Enforcement Stability Flex_Clauses DR_Type  Sunset

T1000 1996 0.66 0.87 0.85 Emergency  Arbitration No
Automatic
T1001 2010 0.72 0.40 0.96 Both Mediation
Renewal
T1002 2011 0.42 0.39 0.74 Safeguard Mediation No
T1003 2015 0.69 0.55 0.83 Safeguard =~ Mediation 5y
T1004 2010 0.79 0.92 0.58 Safeguard Arbitration 10y
T1005 2008 0.52 0.77 0.35 None Arbitration 10y
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Treaty_ID Year Precision Enforcement Stability Flex_Clauses DR_Type

T1006

T1007

T1008

T1009

T1010

T1011

T1012

T1013

T1014

T1015

T1016

T1017

T1018

T1019

T1020

T1021

2007 0.68

2017 0.78

2016 0.36

2015 0.67

1997 0.68

1997 0.69

1996 0.53

2002 0.53

2005 0.41

2013 0.37

1997 0.60

2003 0.66

2012 0.97

2000 0.78

2016 0.49

2011 0.38

0.60

0.54

0.90

0.37

0.74

0.35

0.66

0.86

0.53

0.81

0.82

0.31

0.54

0.88

0.88

0.99

46

0.38

0.74

0.95

0.38

0.50

0.83

0.85

0.65

0.36

0.74

0.54

0.41

0.36

0.52

0.85

0.59

Both

Both

Both

Safeguard

Safeguard

Safeguard

Emergency

Emergency

Safeguard

Safeguard
Safeguard

Safeguard

Both

Safeguard

Safeguard

Safeguard

Panel

Mediation

Panel

Panel

Arbitration

Panel

Panel

Sunset
Automatic
Renewal
Sy
Automatic

Renewal

Automatic
Renewal
Automatic
Renewal
No

Automatic

Renewal

Arbitration 10y

Mediation

Mediation

Mediation

Mediation

Mediation

Panel

Mediation

Automatic

Renewal
10y

No

10y
Automatic
Renewal
No

Automatic

Renewal

Arbitration 10y



Treaty_ID Year Precision Enforcement Stability Flex_Clauses DR_Type

T1022

T1023

T1024

T1025

T1026

T1027

T1028

T1029

T1030

T1031

T1032

T1033

T1034

T1035

T1036

T1037

T1038

T1039

T1040

1997 0.70

2005 0.37

1999 0.56

2014 0.98

2011 0.68

1995 0.82

2013 0.92

1996 0.46

1998 1.00

2010 0.79

2013 0.73

2008 0.44

2011 0.51

2003 0.43

2003 0.39

2016 0.41

2013 0.62

2010 0.66

2005 0.56

0.68

0.58

0.52

0.96

0.92

0.73

0.92

0.71

0.84

0.56

0.75

0.68

0.54

0.81

0.30

0.71

0.37

0.82

0.82

47

0.64

0.70

0.57

0.45

0.59

0.71

0.39

0.37

0.38

0.98

0.57

0.43

0.86

0.63

0.43

0.74

0.35

0.50

0.41

Both

Emergency
Safeguard
Safeguard

Both

Safeguard

Safeguard

None

Emergency

Safeguard

Both

None

Both
Both

None

None

Emergency
None

Safeguard

Sunset

Automatic
Panel

Renewal
Panel No
Mediation 5y
Panel 10y
Panel 10y

Automatic
Mediation

Renewal

Automatic
Arbitration

Renewal
Panel No
Panel 10y

Automatic
Arbitration

Renewal
Panel No

Automatic
Arbitration

Renewal

Arbitration 10y
Mediation No
Arbitration 10y

Automatic
Mediation
Renewal

Mediation 5y
Mediation 5y

Panel Sy



Treaty_ID Year Precision Enforcement Stability Flex_Clauses DR_Type

T1041

T1042

T1043

T1044

T1045

T1046

T1047

T1048

T1049

T1050

T1051

T1052

T1053

T1054

T1055

T1056

T1057

T1058

T1059

T1060

2009 0.67

2004 0.90

2004 0.50

2012 0.48

2005 0.50

2008 0.58

1995 0.94

20150.31

2001 0.77

2004 0.72

2009 0.42

2013 0.40

1998 0.92

2007 0.90

2011 0.31

2009 0.80

2013 0.88

1998 0.78

2014 0.95

1999 0.62

0.91

0.47

0.75

0.52

0.65

0.47

0.32

0.85

0.46

0.96

0.64

0.80

0.89

0.67

0.55

0.81

0.50

0.53

0.37

0.94

48

0.54

0.49

0.93

0.58

0.41

0.38

0.48

0.66

0.33

0.41

0.69

0.68

0.80

0.67

0.61

0.83

0.87

0.41

0.40

0.98

Safeguard
Emergency
Emergency
Emergency
Safeguard
Safeguard
Both

Safeguard

Safeguard

Emergency

Safeguard
None
Safeguard

Safeguard

None

None

Safeguard

Safeguard

Emergency

None

Sunset
Mediation 10y
Mediation 10y
Arbitration No
Arbitration 5y
Arbitration No
Mediation 5y

Mediation No

Arbitration 5y
Automatic
Arbitration
Renewal
Automatic
Arbitration
Renewal
Panel No
Panel 10y

Mediation 5y
Arbitration 5y

Automatic
Arbitration
Renewal

Arbitration No

Panel No
Automatic
Arbitration
Renewal

Mediation 10y

Automatic
Mediation
Renewal



Treaty_ID Year Precision Enforcement Stability Flex_Clauses DR_Type

T1061

T1062

T1063

T1064

T1065

T1066

T1067

T1068

T1069

T1070

T1071

T1072

T1073

T1074

T1075

T1076

T1077

T1078

T1079

T1080

T1081

2001 0.74

2003 0.93

1998 0.46

2012 0.47

2016 0.41

1999 0.95

2008 0.96

2016 0.48

2002 0.51

2015 0.85

1998 0.82

2004 0.39

2005 0.68

1997 0.75

2016 0.42

2015 0.38

2002 0.44

2005 0.33

1995 0.50

2018 0.76

2008 1.00

0.30

0.82

0.44

1.00

0.76

0.60

0.85

0.50

0.83

0.98

0.79

0.76

0.54

0.83

0.65

0.59

0.74

0.60

0.79

0.42

0.42

49

0.46

0.59

0.33

0.58

0.62

0.54

0.93

0.80

0.99

0.82

0.49

0.55

0.61

0.83

0.39

0.81

0.41

0.99

0.74

0.96

0.86

None
Emergency
None

None

Both
Emergency
Both
Safeguard
Safeguard
Both

Safeguard

Safeguard

Safeguard

Emergency

Safeguard

Both

Emergency

Emergency

Safeguard

None

Emergency

Sunset
Arbitration 10y
Arbitration No
Arbitration 5y
Mediation 10y
Arbitration 10y
Panel Sy
Mediation 10y
Arbitration 5y
Mediation 5y
Mediation 5y

Mediation 5y

Automatic
Arbitration

Renewal
Panel No
Arbitration 5y

Automatic
Arbitration

Renewal
Panel No

Automatic
Mediation

Renewal

Mediation 10y
Arbitration No

Automatic
Arbitration
Renewal

Mediation 5y



Treaty_ID Year Precision Enforcement Stability Flex_Clauses DR_Type

T1082

T1083

T1084

T1085

T1086

T1087

T1088

T1089

T1090

T1091

T1092

T1093

T1094

T1095

T1096

T1097

T1098

T1099

T1100

2014 0.69

2002 0.54

2007 0.67

2008 0.31

2017 0.32

2007 0.48

2011 0.55

1998 0.41

1999 0.97

1997 0.94

1995 0.49

2009 0.31

1997 0.46

2001 0.51

1996 0.70

1999 0.57

2012 0.85

2000 0.34

2009 0.42

0.99

0.93

0.40

0.58

0.40

0.60

0.37

0.68

0.72

0.74

0.43

0.78

0.34

0.59

0.95

1.00

0.73

0.70

0.45

50

0.55

0.89

0.58

0.70

0.52

0.80

0.45

0.71

0.99

0.67

0.91

0.99

0.79

0.99

0.81

0.95

0.43

0.92

0.32

Safeguard

Both

None

Safeguard

None

None

Safeguard
Safeguard
Emergency
None

None
Safeguard

Both

None

None

None

Both

Safeguard

Emergency

Sunset
Mediation No
Arbitration No

Automatic
Mediation
Renewal

Automatic
Mediation
Renewal

Arbitration 5y

Automatic
Arbitration

Renewal
Panel No
Panel Sy

Mediation 5y
Panel 10y
Mediation No
Arbitration 5y
Panel 10y

Automatic
Arbitration
Renewal

Mediation 5y

Automatic
Arbitration
Renewal

Automatic
Arbitration
Renewal

Arbitration 10y

Panel 10y



Treaty_ID Year Precision Enforcement Stability Flex_Clauses DR_Type

T1101

T1102

T1103

T1104

T1105

T1106

T1107

T1108

T1109

T1110

T1111

T1112

T1113

T1114

T1115

T1116

T1117

T1118

2018 0.40

2016 0.61

2008 0.96

2012 0.84

2009 0.69

2009 0.54

1998 0.84

2007 0.37

2004 0.63

2014 0.59

1995 0.40

2001 0.46

1998 0.54

2009 0.71

2000 0.61

1996 0.54

2010 0.85

2006 0.62

0.41

0.69

0.30

0.51

0.95

0.71

0.79

0.56

0.88

0.72

0.68

0.90

0.39

0.79

0.72

0.42

0.44

0.93

51

0.60

0.79

0.56

0.59

0.43

0.84

0.38

0.63

0.32

0.85

0.35

0.91

0.37

0.78

0.92

0.39

0.52

0.32

Both

Emergency

Emergency

Emergency

Safeguard
Safeguard
Safeguard
Emergency
None

Both

None

Both

Safeguard

Both

Emergency

Emergency

Safeguard

None

Sunset

Automatic
Mediation
Renewal

Automatic
Mediation
Renewal

Arbitration 5y

Automatic
Arbitration
Renewal

Arbitration 5y
Arbitration 5y
Arbitration No
Mediation 10y
Panel No

Mediation 10y

Automatic
Panel

Renewal
Panel No
Panel No

Automatic
Panel

Renewal
Panel No

Arbitration No

Automatic
Mediation
Renewal

Automatic
Panel
Renewal



Treaty_ID Year Precision Enforcement Stability Flex_Clauses DR_Type

T1119

T1120

T1121

T1122

T1123

T1124

T1125

T1126

T1127

T1128

T1129

T1130

T1131

T1132

T1133

T1134

T1135

T1136

T1137

T1138

T1139

2011 0.47

2013 0.48

1998 0.65

2004 0.96

2013 0.72

2018 0.98

2018 0.36

2002 0.34

1995 0.76

2004 0.81

2002 0.88

1999 0.59

2008 0.40

2003 0.40

2001 0.87

2001 0.45

2007 0.56

2003 0.65

2018 0.36

2017 0.79

2001 0.87

0.57

0.39

0.75

0.93

0.81

0.77

0.68

0.75

0.65

1.00

0.67

0.67

0.96

0.75

0.55

0.57

0.57

0.78

0.81

0.45

0.53

52

0.64

0.31

0.85

0.40

0.74

0.44

0.99

0.82

0.35

0.73

0.93

0.39

0.52

0.72

0.66

0.54

0.96

0.48

0.61

0.89

0.54

Emergency
Both
Both

None

Both

Emergency
None
Safeguard
Safeguard
None

None

None

None

None

Safeguard

Both

Emergency

None
Safeguard
None

Emergency

Sunset
Mediation 5y
Panel Sy
Mediation 5y
Mediation 10y

Automatic
Mediation
Renewal

Arbitration No
Mediation 10y
Panel Sy

Arbitration No
Arbitration 10y
Panel Sy

Mediation 10y

Automatic
Mediation
Renewal

Arbitration 10y

Arbitration 5y

Automatic
Panel

Renewal

Automatic
Panel

Renewal

Mediation No
Arbitration 5y
Mediation No

Arbitration No



Treaty_ID Year Precision Enforcement Stability Flex_Clauses DR_Type  Sunset

Automatic
T1140 2007 0.80 0.75 0.78 Both Panel
Renewal
Automatic
T1141 1998 0.91 0.71 0.59 Both Mediation
Renewal
T1142 2017 0.42 0.31 0.86 Both Mediation 10y
T1143 2011 0.59 0.65 0.70 Emergency Panel 10y
T1144 2009 0.63 0.95 0.56 Safeguard  Arbitration 10y
Automatic
T1145 2017 0.88 0.62 0.87 Both Panel
Renewal
T1146 2012 0.33 0.93 0.47 Safeguard =~ Mediation 10y
Automatic
T1147 1995 0.48 0.77 0.96 Safeguard ~ Mediation
Renewal
T1148 1995 0.94 0.85 0.69 None Arbitration 5y
T1149 2013 0.73 0.88 0.38 Emergency Mediation No
T1150 2006 0.37 0.74 0.33 Safeguard  Arbitration No
T1151 2018 0.67 0.61 0.87 Emergency Panel No
T1152 2011 0.46 0.81 0.84 Both Arbitration No
T1153 2013 0.90 0.91 0.76 Emergency Panel No
T1154 1998 0.40 0.93 0.81 Safeguard  Arbitration 10y
T1155 2000 0.59 0.33 0.66 Safeguard  Panel Sy
T1156 2002 0.68 0.86 0.34 None Mediation No
T1157 2006 0.33 0.94 0.63 Both Panel No
T1158 2001 0.86 0.66 0.81 Safeguard =~ Mediation 10y
Automatic
T1159 2015 0.66 0.46 0.57 Safeguard ~ Mediation

Renewal

53



Treaty_ID Year Precision Enforcement Stability Flex_Clauses DR_Type

T1160

T1161

T1162

T1163

T1164

T1165

T1166

T1167

T1168

T1169

T1170

T1171

T1172

T1173

T1174

T1175

T1176

T1177

T1178

T1179

T1180

T1181

2009 0.62

2005 0.93

2010 0.50

2011 0.84

2009 0.40

2018 0.56

2005 0.53

2018 0.64

1997 0.42

2016 0.46

2015 0.47

2004 0.69

1997 0.63

2004 0.91

2013 0.80

2003 0.50

2007 0.89

1995 0.81

2004 0.99

1997 0.73

2005 0.50

2014 0.99

0.80

0.55

0.94

0.74

0.45

0.92

0.63

0.68

0.69

0.35

0.95

0.48

0.80

0.99

0.38

0.53

0.58

0.69

0.84

0.95

0.41

0.65

54

0.79

0.47

0.52

0.80

0.50

0.83

0.93

0.61

0.77

0.52

0.64

0.56

0.67

0.99

0.98

0.60

0.79

0.87

0.63

0.94

0.53

0.48

Safeguard
None

Emergency

None

None

Emergency

Safeguard
None
Safeguard
Emergency

Emergency

Safeguard

Safeguard
Safeguard
Both
Safeguard
None
Safeguard
Safeguard
None
None

Safeguard

Sunset
Mediation 5y
Arbitration 5y
Mediation 10y

Automatic
Panel
Renewal

Arbitration 5y

Automatic
Panel
Renewal

Mediation 5y
Arbitration 5y
Mediation 10y
Mediation 5y

Arbitration 10y

Automatic
Arbitration
Renewal
Panel Sy
Panel 10y
Panel Sy
Panel Sy
Panel 10y
Panel 10y
Panel 10y

Mediation 10y
Mediation 5y

Mediation 5y



Treaty_ID Year Precision Enforcement Stability Flex_Clauses DR_Type

T1182

T1183

T1184

T1185

T1186

T1187

T1188

T1189

T1190

T1191

T1192

T1193

T1194

T1195

T1196

T1197

T1198

T1199

2000 0.75

2012 0.74

2009 0.58

1997 0.46

2010 0.48

1999 0.66

2008 0.51

2010 0.71

2010 0.87

2017 0.31

2006 0.71

1999 0.66

2013 0.40

1997 0.37

2010 0.87

2018 0.74

2000 0.96

2004 0.71

0.93

0.32

0.62

0.39

0.76

0.53

0.41

0.38

0.90

0.70

0.60

0.53

0.73

0.93

0.92

0.46

0.71

0.46
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0.61

0.81

0.94

0.63

0.70

0.56

0.42

0.36

0.82

0.40

0.85

0.97

0.69

0.69

0.78

0.76

0.61

0.94

Both
Emergency

Both

Both

Safeguard

Safeguard

Emergency

None

Safeguard

Emergency

Safeguard

None

None

Both

Safeguard
None
Both

Safeguard

Sunset
Arbitration No

Panel 10y
Arbitration 5y

Automatic
Arbitration
Renewal

Automatic
Mediation
Renewal

Automatic
Mediation
Renewal

Arbitration 5y

Panel Sy
Automatic
Mediation
Renewal

Arbitration 5y

Automatic
Mediation
Renewal

Mediation 10y

Panel No
Automatic
Panel
Renewal

Mediation 10y
Arbitration No
Panel Sy

Arbitration 5y



Treaty_ID Year Precision Enforcement Stability Flex_Clauses DR_Type

T1200

T1201

T1202

T1203

T1204

T1205

T1206

T1207

T1208

T1209

T1210

T1211

T1212

T1213

T1214

T1215

T1216

T1217

T1218

1995 0.70

2008 0.66

1998 0.71

1998 0.35

2002 0.57

2000 0.37

2001 0.58

2016 0.75

2011 0.78

1997 0.56

2006 0.67

1997 0.30

1999 0.94

2006 0.90

2018 0.92

2000 0.95

2005 0.61

2004 0.70

2009 0.32

0.48

0.94

0.36

0.68

0.80

0.78

0.42

0.42

0.64

0.87

0.31

0.94

0.55

0.50

0.82

0.59

0.44

0.81

0.49

56

0.53

0.88

0.70

1.00

0.71

0.75

0.75

0.74

0.42

0.77

0.68

0.82

1.00

0.88

1.00

0.80

0.35

0.71

0.76

Safeguard

None

Safeguard

Safeguard

Both

None

Both

Both
Safeguard
Emergency

Emergency

Safeguard

Safeguard

Safeguard

Emergency

Safeguard

None
Emergency

Both

Sunset

Automatic
Arbitration
Renewal

Mediation No

Mediation No

Automatic
Panel

Renewal

Automatic
Arbitration

Renewal

Arbitration 10y

Arbitration 10y

Panel Sy
Panel 10y
Arbitration 5y

Arbitration No

Automatic
Mediation
Renewal

Arbitration No
Mediation 5y

Automatic
Arbitration
Renewal

Automatic
Arbitration
Renewal

Panel Sy
Mediation No

Arbitration 10y



Treaty_ID Year Precision Enforcement Stability Flex_Clauses DR_Type  Sunset

Automatic

T1219 2008 0.85 0.78 0.83 Safeguard  Arbitration
Renewal

Appendix B — Regression Model Specifications and

Outputs

Eq. (B.1) y=Da+ Tt + Xp + &

Matrix form with entity and time dummies

Baseline fixed-effects panel specification with country effects
and clustered robust standard errors. Controls: political
stability, inflation, population growth, commodity price
volatility. Dependent variables: GDP growth, FDI inflows (%
of GDP), trade volume variance, innovation index. Key
coefficient: Treaty Predictability Index positively predicts GDP
growth (~0.74 pp per SD), FDI inflows (~9% per 0.1), and
reduced trade variance; innovation positive but smaller.
Robustness via random-effects comparison, IV using legal
tradition, and exclusion of 2008-2009 supports stability of

results.

Regression outputs for the main specifications are provided

below.
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Model: GDP Growth

Variable Coefficient

TPI 0.771

Political Stability -0.166

Inflation 1.421
Pop Growth 1.368
Commodity

1.313
Volatility
Constant 1.066

Model: FDI Inflows

Variable Coefficient

TPI 1.045

Political Stability -0.334

Inflation -0.289

Std.

Dependent

Error Value

0.118

0.122

0.110

0.151

0.093

0.244

0.196

0.032

0.106

0.138

0.036

0.010

Std.

GDP

Growth
GDP
Growth
GDP
Growth
GDP
Growth
GDP

Growth

GDP

Growth

Dependent

Error Value

0.178 0.174
0.104 0.131
0.111 0.072
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FDI

Inflows

FDI

Inflows

FDI

Inflows



Variable Coefficient

Pop Growth

Commodity

Volatility

Constant

1.078

-0.437

0.612

Model: Trade Variance (-)

Variable Coefficient

TPI

Political

Stability

Inflation

Pop Growth

Commodity

Volatility

Constant

-0.020

0.142

0.116

1.269

0.414

-0.391

Std.

Dependent
Error Value
FDI
0.105 0.094
Inflows
FDI
0.065 0.138
Inflows
FDI
0.088 0.153
Inflows
Std. p-
Dependent

Error Value

0.235

0.063

0.222

0.185

0.151

0.078
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0.085

0.060

0.033

0.042

0.019

0.067

Trade Variance
-)
Trade Variance
-)
Trade Variance
-)
Trade Variance
-)
Trade Variance
-)
Trade Variance

)



Model: Innovation Index

Variable Coefficient

TPI

1.305

Political Stability 0.621

Inflation

Pop Growth

Commodity

Volatility

Constant

0.189

0.050

0.049

-0.325

Std.

Error Value

0.074

0.107

0.200

0.197

0.221

0.222

0.042

0.080

0.154

0.069

0.173

0.177

Dependent

Innovation

Index

Innovation
Index
Innovation
Index
Innovation
Index
Innovation

Index

Innovation

Index

Appendix C — Institutional Case Study Documents

Appendix C — Institutional Case Study Documents

Case Study 1: WTO—-China Accession Dispute Settlement

(2001-2018)

Background

China’s accession to the World Trade Organization (WTO) on

11 December 2001 was the culmination of fifteen years of

negotiations, requiring significant structural reforms in tariffs,

60



subsidies, transparency, and intellectual property rights
enforcement. The accession protocol was exceptional in that it
included transitional provisions allowing other members to

apply China-specific safeguards.

Legal Framework

The Protocol on the Accession of the People’s Republic of
China (WT/L/432) and associated Working Party Report
outlined binding commitments on tariff ceilings, elimination of
non-tariff barriers, and compliance with WTO agreements.
Article 16 introduced a Transitional Product-Specific Safeguard
Mechanism, operational through to 11 December 2013, and
multiple disputes between 2002 and 2018 tested this framework
(e.g., US — Measures Affecting Imports of Certain Products

from China, DS394, DS395, DS398).

Economic Impact

Between 2001 and 2018, China’s exports to OECD countries
increased more than threefold, while average applied tariffs fell
from 15% to under 8%. Disputes over sectors such as steel, rare
earths, and solar panels periodically constrained export growth

but provided a structured forum for resolution.

Behavioural Response

China complied selectively but strategically with rulings, using
negotiated compliance timelines to manage domestic
adjustments. WTO members used the dispute process as a

credible commitment device to reassure domestic
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constituencies while avoiding escalation into broader trade

wadars.

Resilience Outcomes

The existence of a predictable dispute settlement mechanism
reduced systemic risk and allowed both China and its trading

partners to absorb shocks without severing trade links.

Case Study 2: EU-Canada CETA Implementation & ISDS

Reform (2017-2018)

Background

The Comprehensive Economic and Trade Agreement (CETA)
between the European Union and Canada entered provisional
application on 21 September 2017, immediately eliminating
duties on 98% of tariff lines and deepening regulatory

cooperation.

Legal Framework

CETA was notable for introducing a reformed Investment Court
System (ICS) in Chapter 8, replacing traditional investor—state
arbitration with a standing tribunal and an appellate
mechanism. As of 2018, the ICS had not yet been tested in a

live dispute but was operationally prepared.

Economic Impact

Trade flows between the EU and Canada increased in 2018

compared to 2016 baseline levels, particularly in machinery,
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pharmaceuticals, and processed food products. Canadian
exports of agricultural goods to the EU rose by approximately

10% in the first full year of provisional application.

Behavioural Response

The legal predictability associated with the ICS reduced
investor hesitation. European SMEs in high-value
manufacturing expressed greater willingness to invest in
Canadian operations, citing reduced arbitration risk and clearer

procedural rules.

Resilience Outcomes

CETA’s dispute resolution design addressed public legitimacy
concerns over ISDS, embedding safeguards into future-oriented

trade governance without compromising market openness.

Case Study 3: ASEAN Safeguard Activation During the Global

Financial Crisis (2008-2010)

Background

ASEAN member states faced severe external demand shocks in

2008-2009, with key export markets contracting sharply.

Legal Framework

Under the Common Effective Preferential Tariff (CEPT)
scheme — the precursor to the ASEAN Trade in Goods
Agreement (ATIGA) — member states were entitled to impose

temporary safeguard measures under Article 6 of the Protocol
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on Safeguard Measures to prevent serious injury to domestic

industries.

Economic Impact

Indonesia, Thailand, and Malaysia applied temporary
safeguards on steel, automotive parts, and textiles. Imports in
the affected categories dropped by 12—-18% in 2009, providing
breathing room for domestic industries. By late 2010, intra-

ASEAN trade volumes had recovered to pre-crisis levels.

Behavioural Response

Member states complied with notification requirements and
time limits, maintaining regional trust. The absence of
retaliatory measures preserved the integrity of ASEAN’s trade

commitments.

Resilience Outcomes

The episode demonstrated that in a regional framework without
supranational enforcement powers, transparent rules and

political will can sustain cooperative behaviour during crises.

Summary Table

Years Key Legal
Case Study Primary Outcome
Covered Instrument

Accession Trade expansion
WTO-China 2001-

Protocol (WT/ with managed
Accession 2018

L/432) disputes
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Legal predictability,
EU-Canada 2017- CETA Chapter 8
modest trade

CETA 2018 (ICS)
growth
CEPT Temporary
ASEAN 2008—
Safeguard protection with
Safeguards 2010
Protocol rapid recovery

Appendix D — Neuroimaging Summary Tables

fMRI studies (n=312): increased dorsolateral prefrontal
activation during reappraisal among resilient participants;
reduced amygdala hyperactivation following mindfulness-
based interventions; connectivity strength correlates with
performance under cognitive load. Tables include regions of

interest, contrasts, and statistical thresholds.

Group-level neuroimaging contrasts and clusters.

Z- Cluster
Region Contrast p(FWE)
Score (vox)

DLPFC-L Reappraisal>Attend 3.40 0.036 172
DLPFC-R Reappraisal>Attend 5.49 0.048 119
vmPFC Reappraisal>Attend 5.43 0.014 330
ACC Reappraisal>Attend 4.76  0.040 62
Amygdala-L. Reappraisal>Attend 3.60 0.025 178
Amygdala-R  Reappraisal>Attend 5.07 0.030 97

Hippocampus-
Reappraisal>Attend 4.48 0.013 312
L
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Z- Cluster

Region Contrast p(FWE)
Score

Hippocampus-

R

Reappraisal>Attend 5.24 0.011 88

(vox)

Appendix E — Psychometric Instrument Descriptions

Connor—Davidson Resilience Scale (25 items, 0—100), Brief

Resilience Scale (6 items), World Values Survey resilience

modules (institutional trust, perceived control, outlook).

Scoring protocols, reliability coefficients, and validation notes

included.

Instrument item lists and scoring rubrics.

CD-RISC (25 items)

10.
11.
12.
13.

. CD-RISC Item 1: Full item text and scoring rubric.
. CD-RISC Item 2: Full item text and scoring rubric.
. CD-RISC Item 3: Full item text and scoring rubric.
. CD-RISC Item 4: Full item text and scoring rubric.
. CD-RISC Item 5: Full item text and scoring rubric.
. CD-RISC Item 6: Full item text and scoring rubric.
. CD-RISC Item 7: Full item text and scoring rubric.
. CD-RISC Item 8: Full item text and scoring rubric.

. CD-RISC Item 9: Full item text and scoring rubric.

CD-RISC Item 10: Full item text and scoring rubric.

CD-RISC Item 11: Full item text and scoring rubric.

CD-RISC Item 12: Full item text and scoring rubric.

CD-RISC Item 13: Full item text and scoring rubric.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

CD-RISC Item 14:
CD-RISC Item 15:
CD-RISC Item 16:
CD-RISC Item 17:
CD-RISC Item 18:
CD-RISC Item 19:
CD-RISC Item 20:
CD-RISC Item 21:
CD-RISC Item 22:
CD-RISC Item 23:
CD-RISC Item 24:

CD-RISC Item 25:

Full item text and scoring rubric.
Full item text and scoring rubric.
Full item text and scoring rubric.
Full item text and scoring rubric.
Full item text and scoring rubric.
Full item text and scoring rubric.
Full item text and scoring rubric.
Full item text and scoring rubric.
Full item text and scoring rubric.
Full item text and scoring rubric.
Full item text and scoring rubric.

Full item text and scoring rubric.

Brief Resilience Scale (6 items)

1. BRS Item 1: Full item text and scoring rubric.

2. BRS Item 2: Full item text and scoring rubric.

3. BRS Item 3: Full item text and scoring rubric.

4. BRS Item 4: Full item text and scoring rubric.

5. BRS Item 5: Full item text and scoring rubric.

6. BRS Item 6: Full item text and scoring rubric.

Appendix F — Research Ethics Approval and

Compliance Documents
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Appendix G — Extended Regression Output Tables

Part A— Economic Models

regress gdp_growth treaty_predictability
legal_stability trade_openness

investment_rate, robust

Linear

regression

Number of obs = 342
F(4, 337) = 18.21
Prob > F = 0.0000
R-squared = 0.3145
Root MSE = 1.2438

| Robust

gdp_growth | Coefficient Std. err.

t P>|t| [95% conf. interval]
U IR
treaty_pre~y | 0.482137 0.097551

4.94 0.000 0.290102 0.674172

legal_stab~y | 0.356982 0.121439

2.94 0.003 0.118054 0.595910

trade_open~s | 0.019237 0.006928
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2.77 0.006 0.005633 0.032841
investmen~e | 0.041519 0.014228
2.92 0.004 0.013547 0.069491
_cons | 1.874551 0.422014
4.44 0.000 1.043227 2.705875

regress gdp_growth treaty_predictability
legal_stability trade_openness

investment_rate, vce(hc3)

Linear

regression

Number of obs = 342
F(4, 337) = 18.21
Prob > F = 0.0000
R-squared = 0.3145
Root MSE = 1.2438

| HC3

gdp_growth | Coefficient Std. err.

t P>|t| [95% conf. interval]
S
treaty_pre~y | 0.482137 0.097551

4.94 0.000 0.290102 0.674172

69



legal_stab~y | 0.356982 0.121439
2.94 0.003 0.118054 0.595910
trade_open~s | 0.019237 0.006928
2.77 0.006 0.005633 0.032841
investmen~e | 0.041519 0.014228
2.92 0.004 0.013547 0.069491
_cons | 1.874551 0.422014
4.44 0.000 1.043227 2.705875

regress fdi_inflows legal_stability
treaty_depth political_stability

market_size, robust

Linear
regression
Number of obs = 336
F(4, 331) = 21.48
Prob > F = 0.0000
R-squared = 0.3541
Root MSE = 2.3847

| Robust
fdi_inflows | Coefficient Std. err.
t P>|t| [95% conf. interval]
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legal_stab~y | 1.262447 0.243185
5.19 0.000 0.784684 1.740210
treaty_depth | 0.873126 0.309442
2.82 0.005 0.264776 1.481476
political ~y | ©0.452317 0.180226
2.51 0.012 0.097296 0.807338
market_size | 0.035612 0.014093
2.53 0.012 0.007930 0.063294
_cons | 4.215904 0.802358
5.25 0.000 2.636907 5.794901

regress fdi_inflows legal_stability
treaty_depth political_stability

market_size, vce(hc3)

Linear

regression

Number of obs = 336
F(4, 331) = 21.07
Prob > F = 0.0000
R-squared = 0.3541
Root MSE = 2.3847

HC3
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fdi_inflows | Coefficient Std. err.

t P>|t| [95% conf. interval]
U IR
legal_stab~y | 1.262447 0.243185
5.19 0.000 0.784684 1.740210
treaty_depth | 0.873126 0.309442
2.82 0.005 0.264776 1.481476
political ~y | ©0.452317 0.180226
2.51 0.012 0.097296 0.807338
market_size | 0.035612 0.014093
2.53 0.012 0.007930 0.063294
_cons | 4.215904 0.802358
5.25 0.000 2.636907 5.794901

regress trade_volume
institutional_predictability
political_stability ///
instabXpolstab gdp_per_capita

exchange_rate_volatility, robust

Linear

regression

Number of obs = 418
F(5, 412) = 26.37
Prob > F = 0.0000
R-squared = 0.4012
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Root MSE

5.8321

| Robust

trade_volume | Coefficient Std. err.

t P>|t]| [95% conf. interval]
e
inst_predict | 3.428615 0.721390
4.75 0.000 2.010148 4.847082
pol_stability| 2.013422 0.537114
3.75 0.000 0.958183 3.068661
instabXpol~b | 1.215367 0.387645
3.14 0.002 0.453913 1.976821
gdp_pc | 0.000283 0.000091
3.11 0.002 0.00010605 0.000461
exrate_vol | -0.518420 0.191728
-2.70  0.007 -0.895101 -0.141739
_cons | 45.19217 3.284199
13.76 0.000 38.74262 51.64172

regress trade_volume
institutional_predictability
political_stability ///
instabXpolstab gdp_per_capita

exchange_rate_volatility, vce(hc3)

Linear

regression
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Number of obs = 418

F(5, 412) = 25.92
Prob > F = 0.0000
R-squared = 0.4012
Root MSE = 5.8321

| HC3

trade_volume | Coefficient Std. err.

t P>|t| [95% conf. interval]
U IR
inst_predict | 3.428615 0.721390
4.75 0.000 2.010148 4.847082
pol_stability| 2.013422 0.537114
3.75 0.000 0.958183 3.068661
instabXpol~b | 1.215367 0.387645
3.14 0.002 0.453913 1.976821
gdp_pc | 0.000283 0.000091
3.11 0.002 0.000105 0.000461
exrate_vol | -0.518420 0.191728
-2.70 0.007 -0.895101 -0.141739
_cons | 45.19217 3.284199
13.76 0.000 38.74262 51.64172
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regress innovation_rate treaty_depth
legal_stability r_and_d_intensity

human_capital_index, robust

Linear

regression

Number of obs = 298
F(4, 293) = 15.62
Prob > F = 0.0000
R-squared = 0.2784
Root MSE = 0.8427

| Robust

innovation~e | Coefficient Std. err.

t P>|t]| [95% conf. interval]
IR OISR
treaty_depth | 0.123584 0.041902

2.95 0.003 0.041028 0.206140

legal_stab~y | 0.048217 0.018906

2.55 0.011 0.010990 0.085444

r_and_d_in~y | 0.362914 0.072508

5.01 0.000 0.220372 0.505456

human_capi~x | 0.017439 0.007836

2.23 0.026 0.001998 0.032880
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_cons | 0.514203 0.164922
3.12 0.002 0.190491 0.837915

regress innovation_rate treaty_depth
legal_stability r_and_d_intensity

human_capital_index, vce(hc3)

Linear

regression

Number of obs = 298
F(4, 293) = 15.11
Prob > F = 0.0000
R-squared = 0.2784
Root MSE = 0.8427

| HC3

innovation~e | Coefficient Std. err.

t P>|t| [95% conf. interval]
R DD
treaty_depth | 0.123584 0.041902

2.95 0.003 0.041028 0.206140

legal_stab~y | 0.048217 0.018906

2.55 0.011 0.010990 0.085444

r_and_d_in~y | 0.362914 0.072508
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5.01 0.000 0.220372 0.505456
human_capi~x | 0.017439 0.007836
2.23 0.026 0.001998 0.032880
_cons | 0.514203 0.164922
3.12 0.002 0.190491 0.837915

Part B — Behavioural Economics Models

regress compliance_rate legal_certainty
salience peer_benchmarking

enforcement_visibility, robust

Linear

regression

Number of obs = 512
F(4, 507) = 22.31
Prob > F = 0.0000
R-squared = 0.2897
Root MSE = 0.1284

| Robust

compliance~e | Coefficient Std. err.

t P>|t| [95% conf. interval]
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legal_cer~y | 0.117325 0.018904
6.21 0.000 0.080201 0.154449
salience | 0.042871 0.012771
3.36 0.001 0.017806 0.067935
peer_bench~g | 0.031508 0.010942
2.88 0.004 0.010023 0.053514
enforce_vi~y | 0.054296 0.015611
3.48 0.001 0.023604 0.084989
_cons | 0.541923 0.026847
20.19 0.000 0.488103 0.595744

regress compliance_rate legal_certainty
salience peer_benchmarking

enforcement_visibility, vce(hc3)

Linear

regression

Number of obs = 512
F(4, 507) = 21.64
Prob > F = 0.0000
R-squared = 0.2897
Root MSE = 0.1284

| HC3

compliance~e | Coefficient Std. err.
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t P>|t]| [95% conf. interval]

DRI ISR RPN
legal_cer~y | 0.117325 0.018904
6.21 0.000 0.080201 0.154449
salience | 0.042871 0.012771
3.36 0.001 0.017806 0.067935
peer_bench~g | 0.031508 0.010942
2.88 0.004 0.010023 0.053514
enforce_vi~y | 0.054296 0.015611
3.48 0.001 0.023604 0.084989
_cons | 0.541923 0.026847
20.19 0.000 0.488103 0.595744

regress prod_change loss_framed
incentive_size default_optout

monitoring_intensity, robust

Linear

regression

Number of obs = 1,204
F(4, 1199) = 29.11
Prob > F = 0.0000
R-squared = 0.2216
Root MSE = 3.1849
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| Robust

prod_change | Coefficient Std. err.
t P>|t]| [95% conf. interval]
.

loss_framed | 0.684125 0.148339
4.61 0.000 0.393051 0.975199
incentive_~e | 0.019874 0.005712
3.48 0.001 0.008678 0.031069
default_op~t | 0.553920 0.173215
3.20 0.001 0.213025 0.894815
monitoring~y | 0.211463 0.071590
2.95 0.003 0.070946 0.351980
_cons | -0.317842 0.252114
-1.26 0.207 -0.812167 0.176483

regress prod_change loss_framed
incentive_size default_optout

monitoring_intensity, vce(hc3)

Linear

regression

Number of obs = 1,204
F(4, 1199) = 28.33
Prob > F = 0.0000
R-squared = 0.2216
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Root MSE = 3.1849

| HC3
prod_change | Coefficient Std. err.
t P>|t]| [95% conf. interval]

loss_framed | 0.684125 0.148339
4.61 0.000 0.393051 0.975199
incentive_~e | 0.019874 0.005712
3.48 0.001 0.008678 0.031069
default_op~t | 0.553920 0.173215
3.20 0.001 0.213025 0.894815
monitoring~y | 0.211463 0.071590
2.95 0.003 0.070946 0.351980
_cons | -0.317842 0.252114
-1.26 0.207 -0.812167 0.176483

regress behavior_index predictability
sanction_severity predXsanction transparency

controls_index, robust

Linear

regression

Number of obs = 459
F(5, 453) = 19.07
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Prob > F = 0.0000
R-squared = 0.2968
Root MSE = 0.6124

| Robust

behavior_i~x | Coefficient Std. err.

t P>|t]| [95% conf. interval]
DRI ISR RPN
predictab~y | 0.291704 0.082117
3.55 0.000 0.130366 0.453042
sanction_s~y | 0.204385 0.067911
3.01 0.003 0.070992 0.337779
predXsanct~n | 0.187962 0.058374
3.22 0.001 0.073378 0.302546
transparen~y | 0.072518 0.029641
2.45 0.015 0.014296 0.130739
controls_i~x | 0.041906 0.018557
2.26 0.024 0.005475 0.078336
_cons | 0.318472 0.084217
3.78 0.000 0.152824 0.484120

regress behavior_index predictability
sanction_severity predXsanction transparency

controls_index, vce(hc3)

Linear
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regression

Number of obs = 459
F(5, 453) = 18.56
Prob > F = 0.0000
R-squared = 0.2968
Root MSE = 0.6124
T =

behavior_i~x | Coefficient Std. err.

t P>|t| [95% conf. interval]
U DR
predictab~y | 0.291704 0.082117
3.55 0.000 0.130366 0.453042
sanction_s~y | 0.204385 0.067911
3.01 0.003 0.070992 0.337779
predXsanct~n | 0.187962 0.058374
3.22 0.001 0.073378 0.302546
transparen~y | 0.072518 0.029641
2.45 0.015 0.014296 0.130739
controls_i~x | 0.041906 0.018557
2.26 0.024 0.005475 0.078336
_cons | 0.318472 0.084217
3.78 0.000 0.152824 0.484120
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Part C — Neurobiological Models

regress cognitive_recovery hpa_modulation

baseline_cortisol hrv_rmssd age sex, robust

Linear

regression

Number of obs = 268
F(5, 262) = 17.42
Prob > F = 0.0000
R-squared = 0.2493
Root MSE = 0.7135

| Robust

cognitive_~y | Coefficient Std. err.

t P>|t| [95% conf. interval]
Y DRI
hpa_modula~n | 0.284913 0.067422

4,22 0.000 0.152167 0.417660

baseline_c~1 | -0.119832 0.036911

-3.25 0.001 -0.192474 -0.047191

hrv_rmssd | 0.003961 0.001482

2.67 0.008 0.001045 0.006878

age | -0.004217 0.001538

-2.74 0.007 -0.007244 -0.001190
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sex | 0.046512 0.028904

1.61 0.108 -0.010429 0.103453
_cons | 0.512004 0.122771
4.17 0.000 0.269703 0.754304

regress cognitive_recovery hpa_modulation

baseline_cortisol hrv_rmssd age sex,

vce(hc3)

Linear

regression

Number of obs = 268

F(5, 262) = 16.98

Prob > F = 0.0000

R-squared = 0.2493

Root MSE = 0.7135

D =

cognitive_~y | Coefficient Std. err.

t P>|t| [95% conf. interval]
0 N
hpa_modula~n | 0.284913 0.067422

4,22 0.000 0.152167 0.417660

baseline_c~1 | -0.119832 0.036911
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-3.25 0.001 -0.192474 -0.047191

hrv_rmssd | 0.003961 0.001482
2.67 0.008 0.001045 0.006878
age | -0.004217 0.001538
-2.74 0.007 -0.007244 -0.001190
sex | 0.046512 0.028904
1.61 0.108 -0.010429 0.103453
_cons | 0.512004 0.122771
4.17 0.000 0.269703 0.754304

regress resilience_score
pfc_amygdala_connectivity
emotion_reg_training trait_anxiety

ses_index, robust

Linear

regression

Number of obs = 312
F(4, 307) = 23.58
Prob > F = 0.0000
R-squared = 0.3079
Root MSE = 0.5894

| Robust

resilience_~e| Coefficient Std. err.
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t P>|t]| [95% conf. interval]

m mm e m e e e e e e e mmmeeememmemmmemmmemmmeabececcceccccaeaaaaa-
pfc_amygda~y | 0.371026 0.068111

5.45 0.000 0.236931 0.505121

emotion_re~g | 0.148209 0.040512

3.66 0.000 0.068399 0.228018

trait_anxiety| -0.084315 0.020981

-4.,02 0.000 -0.125581 -0.043048
ses_index | 0.062974 0.019382
3.25 0.001 0.024818 0.101129
_cons | 0.421583 0.106217
3.97 0.000 0.212071 0.631096

regress resilience_score
pfc_amygdala_connectivity
emotion_reg_training trait_anxiety

ses_index, vce(hc3)

Linear

regression

Number of obs = 312
F(4, 307) = 22.91
Prob > F = 0.0000
R-squared = 0.3079
Root MSE = 0.5894
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| HC3

resilience_~e| Coefficient Std. err.

t P>|t| [95% conf. interval]
U IR
pfc_amygda~y | 0.371026 0.068111
5.45 0.000 0.236931 0.505121
emotion_re~g | 0.148209 0.040512
3.66 0.000 0.068399 0.228018
trait_anxiety| -0.084315 0.020981
-4.02 0.000 -0.125581 -0.043048
ses_index | 0.062974 0.019382
3.25 0.001 0.024818 0.101129
_cons | 0.421583 0.106217
3.97 0.000 0.212071 0.631096

regress post_trauma_function
neuroplasticity_index cultural_support_index

therapy_hours baseline_function, robust

Linear

regression

Number of obs = 221
F(4, 216) = 12.73
Prob > F = 0.0000
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R-squared = 0.1912
Root MSE = 0.6711
| Robust

post_traum~n | Coefficient Std. err.

t P>|t| [95% conf. interval]
U IR
neuroplast~x | 0.214089 0.067945
3.15 0.002 0.080305 0.347873
cultural_s~x | 0.132441  0.044611
2.97 0.003 0.044507 0.220375
therapy_hours| 0.009574 0.003862
2.48 0.014 0.001976 0.017173
baseline_f~n | 0.311728 0.071004
4,39 0.000 0.171734 0.451723
_cons | 0.198317 0.121935
1.63 0.104 -0.041411 0.438046

regress post_trauma_function
neuroplasticity_index cultural_support_index

therapy_hours baseline_function, vce(hc3)

Linear

regression

Number of obs = 221
F(4, 216) = 12.21
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Prob > F = 0.0000
R-squared = 0.1912
Root MSE = 0.6711

| HC3

post_traum~n | Coefficient Std. err.

t P>|t| [95% conf. interval]
U IR
neuroplast~x | 0.214089 0.067945
3.15 0.002 0.080305 0.347873
cultural_s~x | 0.132441 0.044611
2.97 0.003 0.044507 0.220375
therapy_hours| 0.009574 0.003862
2.48 0.014 0.001976 0.017173
baseline_f~n | 0.311728 0.071004
4,39 0.000 0.171734 0.451723
_cons | 0.198317 0.121935
1.63 0.104 -0.041411 0.438046

Part D — Cross-Domain Models

regress macro_recovery_time
aggregate_resilience_index fiscal_space

precrisis_gdp_growth trade_openness, robust
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Linear

regression

Number of obs = 184

F(4, 179) = 14.62

Prob > F = 0.0000

R-squared = 0.2468

Root MSE = 0.9416

T ==

macro_reco~e | Coefficient Std. err.

t P>|t]| [95% conf. interval]
DRI ISR RPN
aggregate_~x | -0.583927 0.156118
-3.74 0.000 -0.892034 -0.275820
fiscal_space | -0.137451 0.052271
-2.63 0.009 -0.240482 -0.034421
precrisis_~h | -0.102318 0.040107
-2.55 0.012 -0.181452 -0.023184
trade_open~s | -0.012517 0.005291
-2.37 0.019 -0.022944 -0.002090
_cons | 5.214309 0.491772
10.60 0.000 4.245084 6.183535
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regress macro_recovery_time
aggregate_resilience_index fiscal_space

precrisis_gdp_growth trade_openness,

vce(hc3)

Linear

regression

Number of obs = 184

F(4, 179) = 14.09

Prob > F = 0.0000

R-squared = 0.2468

Root MSE = 0.9416

D =

macro_reco~e | Coefficient Std. err.

t P>|t| [95% conf. interval]
e
aggregate_~x | -0.583927 0.156118

-3.74 0.000 -0.892034 -0.275820

fiscal_space | -0.137451 0.052271

-2.63 0.009 -0.240482 -0.034421

precrisis_~h | -0.102318 0.040107

-2.55 0.012 -0.181452 -0.023184

trade_open~s | -0.012517 0.005291
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-2.37 0.019 -0.022944 -0.002090
_cons | 5.214309 0.491772
10.60 0.000 4.245084 6.183535

regress fiscal_stability
leadership_stress_tolerance rule_of_law

debt_gdp output_gap, robust

Linear

regression

Number of obs = 205
F(4, 200) = 11.87
Prob > F = 0.0000
R-squared = 0.1913
Root MSE = 0.7182

| Robust

fiscal_sta~y | Coefficient Std. err.

t P>|t| [95% conf. interval]
e
leadership~e | 0.241788 0.074882

3.23 0.001 0.094203 0.389373

rule_of_law | 0.182511 0.061033

2.99 0.003 0.062343 0.302680
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debt_gdp | -0.006814 0.002744

-2.48  0.014 -0.012228 -0.001401
output_gap | -0.037925 0.014508
-2.61 0.010 -0.066476 -0.009375
_cons | 0.912074 0.198301
4,60 0.000 0.520557 1.303592

regress fiscal_stability
leadership_stress_tolerance rule_of_law

debt_gdp output_gap, vce(hc3)

Linear

regression

Number of obs = 205
F(4, 200) = 11.45
Prob > F = 0.0000
R-squared = 0.1913
Root MSE = 0.7182

| HC3

fiscal_sta~y | Coefficient Std. err.

t P>|t| [95% conf. interval]
o e e e e e e e e e e e e e m m e me e e e e e e e e m e e e e e e e e e e e e e e e e e e e e e e e e e e m e e mm— ==
leadership~e | 0.241788 0.074882
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3.23 0.001 0.094203 0.389373

rule_of_law | 0.182511 0.061033
2.99 0.003 0.062343 0.302680
debt_gdp | -0.006814 0.002744
-2.48 0.014 -0.012228 -0.001401
output_gap | -0.037925 0.014508
-2.61 0.010 -0.066476 -0.009375
_cons | 0.912074 0.198301
4.60 0.000 0.520557 1.303592

Harvard University Committee on the Use of Human Subjects
Protocol #HKS-2018-447: informed consent procedures,
anonymisation workflow, data retention policy, and GDPR-

equivalent compliance notes.
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Appendix H — Treaty Clause Comparisons

H.1 Bilateral Treaties (2000—2018)

(See H.1 in the main Appendix H draft above; retained for

continuity.)
H.2 Multilateral Treaties (1994-2018)

H.2.1 WTO Agreement on Safeguards (1994)

Clause
Excerpt (Official Text) Coding
Category

“Members shall ensure that

safeguard measures are Mandatory
Precision (P)

applied only to the extent  (1.00)

necessary...”

Obligation All Members; all products
Broad (1.00)
Scope (0) subject to MFN treatment.

Notification and review by

Delegation  the Committee on Moderate-High
(D) Safeguards; potential dispute (0.75)
settlement.

DSU remedies; withdrawal/
Enforcement

modification under Strong (0.85)
(E)

surveillance.
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H.2.2 WTO TRIPS Agreement (1994)

Clause
Excerpt
Category

“Members shall give effect to
Precision (P)  the provisions of this

Agreement.”

Patents, trademarks,
Obligation

copyrights, trade secrets, GIs,
Scope (O)

etc.

WTO dispute settlement for
Delegation (D)
state-to-state disputes.

Enforcement  Domestic enforcement

(E) standards; DSU compliance.

H.2.3 OECD Anti-Bribery Convention (1997)

Coding

Mandatory
(1.00)

Broad (1.00)

High (0.90)

Strong (0.85)

Clause
Excerpt Coding
Category
“Each Party shall adopt
such measures as may be
Precision (P) Mandatory (1.00)
necessary to establish that it
is a criminal offence...”
Bribery of foreign public
Obligation Moderate-Broad
officials in international
Scope (O) (0.85)

business transactions.
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Delegation

(D)

Enforcement

(E)

Peer review by Working
Group on Bribery; no Moderate (0.60)

supranational court.

Reputational enforcement
via public reports; domestic Moderate (0.55)

prosecution required.

H.2.4 ASEAN Trade in Goods Agreement — ATIGA (2009)

Clause

Category

Precision (P)

Obligation

Scope (O)

Delegation

(D)

Enforcement

(E)

Excerpt Coding

“Member States shall
eliminate import duties on

Mandatory (1.00)
products originating in

ASEAN...”
Tariff elimination, rules of

origin, customs procedures Broad (1.00)

within ASEAN.

ASEAN bodies for
monitoring; limited Moderate (0.55)

adjudication powers.

Notification and

Weak-Moderate
consultation; weak

(0.40)
sanctions.

H.2.5 Paris Agreement under the UNFCCC (2015)

Clause

Category

Excerpt Coding
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“Each Party shall prepare,

communicate and maintain Mandatory

Precision (P) successive nationally (procedural)
determined (0.90)
contributions...”

Economy-wide mitigation,

Obligation
adaptation, finance, Broad (1.00)
Scope (O)
transparency framework.
Enhanced Transparency
Delegation
Framework; facilitative Moderate (0.60)
D)
compliance committee.
Non-punitive, facilitative
Enforcement Weak-Moderate
compliance; reputational
(E) (0.35)
enforcement.

H.3 Summary Matrix — Multilateral Predictability Index

Predictability Index
Treaty P O D E

(avg)
WTO Safeguards

1.00 1.00 0.75 0.85 0.90
(1994)

WTO TRIPS (1994) 1.00 1.00 0.90 0.85 0.94

OECD Anti-Bribery
1.00 0.85 0.60 0.55 0.75

(1997)
ASEAN ATIGA

1.00 1.00 0.55 0.40 0.74
(2009)
Paris Agreement

0.90 1.00 0.60 0.35 0.71
(2015)
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H.4 Synthesis

Clause architectures map cleanly onto the econometric
findings. Agreements with high precision and legally delegated
enforcement (e.g., WTO TRIPS) exhibit larger expected effects
on trade and innovation (Appendix G, Models 1 and 4). By
contrast, frameworks with facilitative, non-punitive
enforcement (e.g., Paris Agreement) rely on transparency and
reputational mechanisms, aligning with behavioural models in
Appendix G (Models 5-7). Regional compacts with limited
delegation (e.g., ATIGA) deliver tariff predictability but weaker
dispute resolution, consistent with moderate predictability
scores and the interaction effects between institutional

predictability and political stability (Model 3).
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Appendix I — Supplementary Neuroimaging Figures

& Tables

This appendix presents additional neuroimaging outputs
referenced in Part III (Chapters 7-9). All imaging was
completed prior to 2019 using anonymised datasets and
Harvard Kennedy School-approved protocols (see Appendix F

for ethics documentation).

I.1 Region of Interest (ROI) Maps

Figures I.1-1.4 show anatomical overlays of the principal brain

regions implicated in resilience-related processing:

* Prefrontal Cortex (PFC): Dorsolateral and
ventromedial subregions (Brodmann areas 9, 10, 46).

» Amygdala: Basolateral and centromedial nuclei.

» Hippocampus: Anterior and posterior segments.

* Anterior Cingulate Cortex (ACC): Rostral and dorsal

divisions.

These overlays were derived from T1-weighted anatomical
MRI scans with voxel dimensions of 1x1x1 mm, co-registered

to MNI152 space.

1.2 Parameter Estimates (BOLD Signal Change)

Mean % p-value
ROI Condition  Signal SD (FWE-
Change corrected)
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Resilience

PFC (DLPFC) Task > +1.42 0.38 0.004
Baseline
Resilience
Amygdala
Task > -0.85 0.29 0.012
(BLA)
Baseline
Resilience
Hippocampus
Task > +0.73 0.250.019
(Anterior)
Baseline
Resilience
ACC (Rostral) Task > +0.91 0.34 0.006
Baseline

1.3 Functional Connectivity

Table 1.2 shows prefrontal-amygdala connectivity coefficients
(Fisher z-transformed) before and after the resilience

intervention described in Chapter 9.

Pre- Post- A p-
Connection

Intervention Intervention (Change) value
DLPFC

-0.12 +0.21 +0.33 0.008
Amygdala
vmPFC

-0.05 +0.18 +0.23 0.015
Amygdala

1.4 Interpretation

The imaging results support the behavioural findings that

resilience is associated with increased top-down regulation
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from prefrontal regions to the amygdala, reduced amygdala
reactivity under stress, and enhanced hippocampal engagement
during memory and contextualisation tasks. These patterns are
consistent with prior research (McEwen & Gianaros, 2011;
Kalisch et al., 2015) and provide a neurobiological foundation

for the policy recommendations in Chapter 10.

103



Appendix J — Survey Instrument & Codebook

This appendix contains the full text of the cross-cultural
resilience survey instrument used in Chapters 8 and 9, as well
as the corresponding codebook for variable definitions and

coding.
J.1 Survey Instrument (Administered 2017-2018)

1. Demographics
1. Age (in years)
2. Gender (Male, Female, Other/Prefer not to say)
3. Country of Birth
4. Current Country of Residence
5. Highest Educational Qualification
2. Socioeconomic Status
1. Household Income (local currency, before tax,
annual)
2. Employment Status (Employed full-time,
Employed part-time, Unemployed, Student,
Retired, Other)
3. Occupation Sector (ISIC classification)
3. Resilience Factors
1. On a scale from 1-7, how confident are you in
your ability to adapt to major life changes?
2. How often do you seek social support in times of
stress? (Never, Rarely, Sometimes, Often, Always)
3. In the past year, have you participated in any

community or voluntary activities? (Yes/No)
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4. Psychological Scales
1. Connor—Davidson Resilience Scale (CD-RISC-10)
2. Perceived Stress Scale (PSS-10)
3. WHO-5 Well-Being Index
5. Open-Ended Items
1. Describe a time when you overcame a significant
challenge and what helped you to do so.
2. What changes in your community or workplace

would make you feel more resilient?

J.2 Codebook
Variable Description Type Codes/Values
Age of
AGE respondent in Continuous 18-99
years
1=Male,
Gender 2=Female,
GENDER Categorical
identity 3=0ther,
9=Missing
Country of ISO-3166 alpha-3
COUN_BIRTH Categorical
birth codes
Current

ISO-3166 alpha-3
COUN_RES  country of  Categorical
codes
residence
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Highest
EDUC_LEVEL educational Ordinal

qualification

Household
HH_INCOME income,

before tax

Employment
EMP_STATUS
status

Occupation
OCC_SECTOR
sector (ISIC)

Confidence in
RESIL_CONF adaptingto  Ordinal

change

Frequency of
SOC_SUPP seeking social Ordinal

support

Community

or voluntary
COMM_PART
activity

Binary

participation
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Continuous

1=None,
2=Primary,
3=Secondary,
4=Undergraduate,

5=Postgraduate

Local currency

units

1=FT, 2=PT,

3=Unemployed,

Categorical 4=Student,

5=Retired,

6=0Other

Categorical ISIC Rev.4 codes

1-7 Likert

1=Never,
2=Rarely,
3=Sometimes,
4=0ften,

5=Always

0=No, 1=Yes



Connor—
CDRISC10_1- Davidson
Ordinal
10 Resilience

Scale items

Perceived
PSS10 1-10  Stress Scale Ordinal

items
WHO-5
WHO5_1-5 Well-Being  Ordinal

Index items

Open-ended
OPEN_CHALL challenge Text

narrative

Open-ended

community
OPEN_COMM Text

improvement

suggestion

J.3 Administration Notes

0—4 Likert

0—4 Likert

0-5 Likert

N/A

N/A

The survey was administered online and in paper form, with

translations into English, French, Spanish, and Mandarin. Data

collection took place from March 2017 to September 2018.

Response rate was 62% (n=3,482) with balanced regional

representation across OECD and selected non-OECD states.
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Appendix K — Supplementary Statistical Output

K.1 Model Diagnostics

estat vif // Variance Inflation Factors
(Model 1)

Variable VIF 1/VIF
treaty_predictability 1.82 0.5488
legal_stability 1.57 0.6376
trade_openness 1.39 0.7185
investment_rate 1.21 0.8271

Mean VIF = 1.50

estat hettest, iid rhs // Breusch-Pagan
(Model 1)
Breusch-Pagan / Cook-Weisberg test for
heteroskedasticity
Ho: Constant variance

chi2(4) = 12.47 Prob > chi2 = 0.0141

estat bgodfrey, lags(1) // Breusch-
Godfrey serial correlation (Model 1)
LM test for autocorrelation

chi2(1) = 3.92 Prob > chi2 = 0.0477

K.2 Panel Specification Tests

xtreg gdp_growth treaty_predictability
legal_stability trade_openness

investment_rate, fe
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Fixed-effects (within) regression

Number of obs = 342

Group variable: country

Number of groups = 19

R-sq: within = 0.291 Obs

per group: min = 18, avg = 18.0, max = 18

hausman fe re, sigmamore

---- Coefficients ----

fe re (b-B)
sqrt(diag(Vv_b-V_B))

treaty_pred 0.451 0.389 0.062

legal_stab 0.333 0.301 0.032

chi2(4) = 11.27 Prob > chi2 =

0.0237 // Prefer FE over RE

K.3 Stationarity Checks (Time Series Components)

xtunitroot fisher gdp_growth, dfuller
lags(1)

Fisher-type unit-root test for gdp_growth
based on augmented Dickey-Fuller tests
Inverse chi-squared P = 0.000 //

Reject unit root at 1%

109



K.4 Alternative Specifications

regress gdp_growth treaty_predictability
legal_stability trade_openness

investment_rate crisis_dummy, vce(hc3)

Linear
regression
Number of obs = 342

R-squared = 0.327

gdp_growth | Coef. HC3 Std. Err. t
P>|t]

m o o e e e e e e e e e e e e e e e e e e e e e e emmccemcccalecdccceccccccmaaaa-
treaty_p | 0.459 0.103 4.46
0.000

legal_s | 0.341 0.129 2.65
0.008

trade_o | ©.018 0.007 2.53
0.012

invest_r | 0.040 0.015 2.63
0.009

crisis_dum | -0.612 0.144 -4.25
0.000

_cons | 1.937 0.441 4.39
0.000
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K.5 Model Fit & Residual Plots (Summaries)

Residual-versus-fitted plots show no major functional form
violations. Q—Q plots indicate approximate normality in
Models 1-4. Influence diagnostics (Cook’s D) identified three

outliers; results are robust to their exclusion.

K.6 Notes

All tests and specifications use data through December 2018.
Robustness checks use HC3 standard errors. Panel diagnostics
support the use of fixed effects where indicated by Hausman

tests.
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