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INSTITUTIONAL CAPITAL
AND FISCAL CAPACITY IN OVERCOMING DISBALANCES:
EVIDENCE FROM ESTIMATED EQUATIONS

Abstract. This article investigates the role of institutional capital and fiscal capacity in overcoming
macroeconomic disbalances during post-conflict recovery in Ukraine. We evaluate the impact of institutional and
fiscal effectors on macroeconomic stabilisation and derive policy proposals from our dynamic models. Literature
treats institutional quality as an endogenous variable, difficult to operationalise for medium-term policy.
We extract institutional capital as a latent principal component from observable indicators, introducing it into a
nonlinear autoregressive distributed lag model with an error correction term. The novelty lies in quantifying the
delay between institutional changes and macroeconomic responses. Factor analysis reveals that institutional
capital quality (PC5) explains 6.9 % of the variance, whereas state fiscal capacity (PC2) explains 14.6 %.
Despite its smaller share, PC5 emerges as a central driver of real GDP growth. Our estimation demonstrates
that PCS5 at a two-year lag has a significant positive coefficient on real GDP growth (+5.7799). This lets us
claim that institutional reforms yield macroeconomic dividends with a two-year delay. The marginal return of
the GDP growth circuit to PC5 is +2.64, second only to structural modernisation. The model reveals a trade-
off, since institutional capital enters the trade balance and inflation circuits negatively. Conversely, the fiscal
capacity component exhibits limited aggregate effectiveness, yielding marginal returns of —0.50 on inflation and
—0.34 on investment, while exerting a neutral effect on GDP growth. This indicates that an aggressive fiscal-
capacity push alone cannot serve as the primary lever for recovery. The practical significance materialises in
three proposals: creating an “institutional oasis”’ regime for service exporters with arbitration under European
Union law, implementing a netting procedure for tax liabilities alongside digital administration of value added
tax, and adopting the Markets in Crypto-Assets Regulation and the Organisation for Economic Co-operation
and Development Pillar Two rules. These interventions raise institutional quality and fiscal efficiency for the
fastest-responding segments, securing stabilisation without exhaustive nationwide reform.

Keywords: macroeconomic disbalances, institutional capital, fiscal capacity, post-conflict recovery,
distributed lag model, tax administration, state capacity.

Problem statement. Economic recovery demands mobilising resources while enforcing rules. Models
identify institutional quality as the determinant of prosperity. Since stabilisation programmes rarely use
institutional variables, this omission is acute in transitional economies; so we address this directly.

For Ukraine, resolving disbalances means generating fiscal space without suppressing private initiative;
so we argue that the state must manage between funding recovery and taxation that drives capital
underground. Here we estimate specific delays of policy interventions, deriving our recommendations
from our equations.

For the purposes of this study, institutional capital and fiscal capacity must be distinguished analytically.
The former concerns the credibility and implementation of economic rules; the latter concerns the ability
to mobilise and administer public revenue. A higher tax burden cannot, by itself, be treated as evidence
of better administration. The comparative framework of the OECD examines administrative, operational
and organisational practices alongside revenue-related indicators [10]. Accordingly, the policy question is
not simply how to collect more resources, but how to strengthen public capacity without undermining the
private activity on which sustainable revenue depends.

Measurement creates a second difficulty. Governance indicators aggregate heterogeneous sources and
explicitly report uncertainty, reflecting the difficulty of observing institutional quality directly [8]. In this
article, principal components provide a compact representation of related effectors, but their interpretation
remains conditional on the underlying indicators and their loadings. Moreover, a component explaining a
large share of statistical variation need not have the largest association with growth, investment or external
adjustment. Separating variance explained from macroeconomic relevance is therefore essential to the
research problem.

The application to Ukraine also requires a distinction between the timing of institutional change and the
timing of an observed macroeconomic response. The study asks whether institutional and fiscal components
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enter different equations with different signs and lags, and whether these patterns suggest complementary
or competing policy priorities. International recovery episodes are used as a comparative benchmark, not as
an assumption that post-crisis and post-war conditions are identical. The resulting estimates are interpreted
as conditional model-based relationships. They can inform the sequencing of policy proposals, but they do
not establish that a specific legal or administrative reform will mechanically generate the estimated change
in a latent component.

Analysis of recent research and publications. Acemoglu and Robinson argue that prosperity is
governed by inclusive economic rules [4, p. 74], and Roubini and Sachs place taxation at the foundation of
statehood [14, p. 109; 16, p. 10], and governance indicators capture state effectiveness [8, p. 4]; yet Rodrik
objects that such indices are endogenous and slow-moving [13], making them poorly suited for policy
[12, p. 3]. Recent studies delineate taxation limits [5, p. 224; 6, p. 5], alongside cross-border complexities
[10, p. 21; 11, p. 15]. Since existing models assume away temporal delays between reform and outcomes,
we conceptualise institutional quality as a dynamic, actionable variable; its dividend materialises with a
structural lag.

The positions we build on split along a measurement line. Acemoglu and Robinson read long-run
prosperity as the outcome of inclusive political and economic rules that constrain elite expropriation,
and their account is historical rather than dynamic, so the mechanism linking one particular reform to
one particular year of output growth stays implicit [4, p. 74]. Roubini and Sachs, working on deficits in
industrial countries, treat the ability to tax and to consolidate as an expression of the underlying political
settlement, which turns fiscal outcomes into observable traces of institutional strength [14, p. 109].
The fourth damage and needs assessment applies that logic to Ukraine, costing reconstruction against an
administrative capacity that has itself been damaged [16, p. 10]. Kaufmann, Kraay and Mastruzzi then
supply the instrument, aggregating perception-based sources into governance indicators with reported
margins of error [8, p. 4].

Rodrik’s objection is the one we take most seriously. He argues that aggregate governance indices
are endogenous to growth itself and shift too slowly to guide a medium-term programme, and that the
functions which matter — secure property rights, regulatory quality, conflict management — are delivered
by very different institutional forms in different countries [13]. His earlier statement of the same argument
puts the practical question plainly: a reformer needs to know which institutional function to buy first, not
a composite score [12, p. 3]. We accept that diagnosis and draw the opposite methodological conclusion.
Rather than importing an index, we extract institutional quality as a latent component from annual effectors
observed inside a cluster of episodes that did stabilise, and we let the estimation assign the timing instead
of fixing it by assumption. Our improvement is thus not a new theory of institutions but a change in how
an institutional variable enters a dynamic policy model.

The fiscal side of the discussion is structured differently. Calomiris examines the conditions under which
fiscal dominance returns and unremunerated reserve requirements begin to work as an implicit levy on the
banking system, which sets a ceiling on how much a fiscally weak state can extract before intermediation
suffers [5, p. 224]. Cerovic, Gerling, Hodge and Medas build early-warning models for fiscal crises and
show that the indicators predicting distress in emerging economies are not those that predict it in advanced
ones [6, p. 5]. The administrative layer of the same problem appears in the comparative review of tax
administrations, where filing burden, digital services and compliance cost separate collection capacity
from statutory rates [10, p. 21], and in the country survey for Ukraine, which ties revenue performance
to administrative modernisation rather than to higher rates [11, p. 15]. Global minimum taxation adds an
external constraint that a small open economy cannot legislate away [9, p. 8].

Research objective. Here we evaluate the impact of institutional capital and fiscal capacity on
macroeconomic adjustment and derive policy proposals for Ukraine.

Presentation of the main research material.

Theoretical design and methodology. While standard stabilisation programmes focus on monetary
tightening and fiscal consolidation, treating institutions as exogenous [13], institutional rules dictate
incentives for investment and tax compliance [4, p. 74], and fiscal capacity reflects the social contract
[14, p. 109]; we thus treat institutional quality as a latent variable extracted from observable effectors, and
within our distributed lag specification, we estimate the delay between structural reform and macroeconomic
response rather than assuming it away [12, p. 3]. This alters the result entirely.

Using annual data from fifty recovery episodes [1; 2, p. 36; 3; 15, p. 236], we apply Ward’s clustering
to identify adjustment trajectories based on nine standard disbalance indicators [15, p. 236]. Principal
component analysis extracts five latent components explaining 68.8 % of total variance from thirty-
two effectors. State fiscal capacity (PC2) has an eigenvalue of 4.66, covering 14.6 % of variance, while
institutional capital quality (PCS) possesses an eigenvalue of 2.21, explaining 6.9 %. Though it is the
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smallest share, we read this as making its macroeconomic significance striking. We note a limitation: since
the minimum per-indicator Kaiser-Meyer-Olkin measure stands at 0.273, this indicates weak representation
for several effectors.

The first stage deserves more detail than a summary allows. We standardised the nine disbalance
indicators before clustering, because they mix percentage rates, ratios to gross domestic product and a
reserve-adequacy measure expressed in months of imports, and we used the Euclidean metric with Ward’s
linkage across fifty recovery episodes [15, p. 236]. Partition quality guided the choice of the group count:
the silhouette coefficient rises from 0.134 at three groups through 0.162 and 0.176 to 0.196 at six, then
falls to 0.192 at seven, so we retained six clusters. The cophenetic correlation of 0.735 is moderate, and
agreement with a k-means partition of the same data reaches 56 %. The benchmark group is cluster 4 with
eleven episodes, whose mean profile combines real growth of 5.78 % with gross capital formation at
19.18 % of gross domestic product and reserves covering 5.73 months of imports.

Factor extraction then ran on the successful cluster alone, over a window of five years before and
fourteen years after the onset of each episode, giving 220 observations on 32 effectors with 5.3 % of values
interpolated. We applied principal components with orthogonal Varimax rotation, which keeps the retained
components uncorrelated and so allows the marginal returns in Table 1 to be read one component at a time.
Sampling adequacy is acceptable in aggregate at 0.710, and Bartlett’s test of sphericity rejects the identity
correlation matrix, with a chi-squared statistic of 18 411.6 on 496 degrees of freedom and p below 0.001.
The Kaiser criterion would keep nine components; we retained five, covering 68.8 % of total variance.
For Ukraine the sample is 28 annual observations for 19962023 with 24 first differences and 2.7 %
interpolated values, which forces a parsimonious specification of at most twelve parameters: a constant,
the error correction term and the ten strongest regressors.

Econometric estimation of macroeconomic adjustment. Next, we integrate these components into a
nonlinear autoregressive distributed lag model featuring an explicit error correction term:

5 3
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where y is the circuit indicator, A is the adjustment speed, PC; are components, and k =2.5. Using
the Metropolis-Hastings Markov chain Monte Carlo algorithm [7, p. 329], we estimate the parameters.
Posterior distributions from the benchmark cluster serve as informative priors for Ukraine.

Estimation detail decides how much weight these coefficients can carry. For the benchmark cluster
we drew four chains of 90 000 iterations, discarded the first 30 000 as burn-in and kept 240 000 posterior
draws per equation, with Normal(0; 2.5) priors on structural coefficients and an inverse-gamma(2; 1) prior
on shock variance [7, p. 329]. The largest Gelman-Rubin statistic stays at or below 1.016, the smallest
effective sample size is 261, and acceptance rates fall between 0.21 and 0.35. Transferring those posteriors
to Ukraine at prior scale 2, mid-way between full transfer and an almost uninformative prior, yields a
maximum Gelman-Rubin statistic of 1.002 and acceptance between 0.24 and 0.30. The transfer sharpens
some equations and loosens others: the highest posterior density interval narrows by 35.6 % for inflation
and 12.5 % for investment, yet widens for growth, trade and services export, and we report that asymmetry
rather than averaging it away.

At a two-year lag, PCS5 has a positive coefficient of +5.7799 on real GDP growth, carrying a z-statistic
of 2.3 and a 95 % highest posterior density interval of [0.7485; 10.6639] excluding zero. The z statistic
lets us claim that institutional reform pays off with a twenty-four-month delay. The lag, which we read as
the reason institutional reform is politically under-supplied, explains the political economy of stagnation —
since incumbents bear the costs immediately while the macroeconomic dividends accrue later.

Table 1 — Marginal returns of macroeconomic circuits to a unit increase in components

Circuit PC1 PC2 PC3 PC4 PC5
Inflation 0.00 —0.50 0.52 0.00 —0.18
Real GDP growth -0.96 0.00 0.00 3.80 2.64
Investment 1.00 —0.34 —6.37 5.33 0.00
Trade balance 1.15 0.00 7.85 0.00 -1.19
Services export —2.38 0.00 -3.74 2.65 0.00
Exchange rate 0.00 0.00 0.00 0.00 0.00

Source: author’s calculations based on the estimated nonlinear distributed-lag equations and principal-component scores

presented in this article
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The marginal return of GDP growth to PCS5 is +2.64. As we find a distinct trade-off, PC5 enters the trade
balance circuit negatively (—1.19) and the inflation circuit at —0.18.

For fiscal capacity (PC2), marginal returns are —0.50 on inflation, —0.34 on investment, and 0.00 on
GDP growth. As fiscal capacity carries only a +0.17 normalised target return, our estimates do not support
an aggressive fiscal push as the primary recovery lever, meaning a derived policy increment reaches
only +0.051 standard deviations. Excessive extraction suppresses investment without delivering growth
dividends. We therefore separate the size of a component from its usefulness. The exchange-rate equation
possesses an adjusted R-squared of —0.759 alongside a Theil coefficient of 0.818, so it is indicative only
and must not be used for policy inference.

Since Ljung-Box and Breusch-Pagan p-values exceed 0.05, meaning no residual autocorrelation or
heteroskedasticity is detected, A values beyond —1 for GDP growth imply an oscillatory but convergent
adjustment, as the absolute value of one plus lambda remains below one. With our proposals, the forecast
shows negative real GDP growth in 2031 at —3.88 %, and the exchange-rate circuit shows no gap as it
moves from 3.33 to 3.33; rather than a defect, we read this negative growth as a diagnostic of structural
persistence.

What do the two components hold in economic terms? PC2, with an eigenvalue of 4.66 and 14.6 % of
variance, gathers the effectors describing the revenue side of the state and its claim on domestic output,
among them the weight of government consumption, which in the benchmark profile sits at 15.38 % of
gross domestic product. Its share is the second largest of the five, so the underlying variation is wide;
wide variation is not the same as a large payoff. PC5 is the smallest retained component, at an eigenvalue
of 2.21 and 6.9 % of variance, and it carries the slower-moving effectors of rule quality: enforcement of
contracts, predictability of administration, the standing an exporter’s legal environment enjoys abroad.
The ordering of variance shares and the ordering of policy returns run in opposite directions here, and that
inversion is our central empirical claim.

The target vector derived from the equations restates the point in units a ministry can budget against.
Normalised aggregate returns are +0.17 for fiscal capacity and +0.25 for institutional capital, so effort spent
on rule quality returns about half again as much as the same effort spent on extraction, even though fiscal
capacity dominates the variance decomposition. Translated into annual increments, the derived vector asks
for +0.074 standard deviations on PC5 against +0.051 on PC2. Neither increment is large in absolute terms.
Both sit well below the +0.300 assigned to structural and technological modernisation, and both differ
in sign from the —0.231 attached to external resilience, whose negative marginal returns on investment
(—6.37) and services export (—3.74) outweigh its positive trade-balance entry. We read the small size of the
two increments as the substance of the finding rather than a weakness of it, because the estimated equations
reward steady annual movement in rule quality instead of one consolidation episode.

Limitations of the estimates. Four constraints bound what we claim. The minimum per-indicator
Kaiser-Meyer-Olkin measure of 0.273 means that several of the 32 effectors share little common variance
with the rest, so any single observable series inside PC2 or PC5 is weakly represented in the factor space;
a statement about a component is therefore safer than a statement about one of its constituent indicators.
The partition beneath the factor analysis is moderate rather than sharp: a silhouette of 0.196 at six clusters, a
cophenetic correlation of 0.735 and 56 % agreement with k-means together indicate that recovery episodes
form overlapping regions, so cluster 4 should be read as a plausible benchmark and not as a proven type.
Annual data impose the third limit, since a two-year lag estimated on annual observations cannot separate
a delay of eighteen months from one of thirty.

The fourth limit concerns which equations may carry policy weight. The inflation and growth equations
are weaker than the investment equation, whose adjusted coefficient of determination reaches 0.696, so
the fiscal-capacity result on investment (—0.34) rests on firmer ground than the inflation result (—0.50).
Residual diagnostics are clean, with Ljung-Box and Breusch-Pagan p-values above 0.05 in every circuit,
yet clean residuals on 24 first differences do not establish external validity, and the absence of any forecast
gap in the exchange-rate circuit (3.33 to 3.33) follows from its zero marginal returns and its adjusted
coefficient of determination of —0.759 rather than from currency stability. We do not claim that institutional
capital causes growth. We claim that within this cluster and this specification the lagged association is
positive, sizeable and distinguishable from zero.

Derived policy proposals for post-conflict recovery. Targeted interventions flow from our findings.
So, we argue that policy must be concentrated.

1. An «institutional oasis» regime for service exporters with arbitration under European Union
law. Targeting PC5 (+0.074), this raises measured institutional quality for the fastest-responding
segment without requiring nationwide judicial reform first, meaning the effect will materialise after the
two-year lag.
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2. Netting of tax liabilities and digital administration of value added tax. Targeting PC2 (+0.051),
this improves fiscal capacity without raising rates, expanding the tax base by reducing compliance costs
[10,p. 21; 11, p. 15].

3. Implementation of the Markets in Crypto-Assets Regulation, Financial Action Task Force standards,
and the Organisation for Economic Co-operation and Development Pillar Two rules [9, p. 8; 11, p. 15].
Targeting PC5 (+0.074), this integration secures recognition of Ukrainian digital exports in European
Union markets, even though the macroeconomic dividend will adhere to the two-year structural delay.

Conclusions. Resolving disbalances demands understanding how institutional and fiscal mechanisms
interact with economic circuits. By treating institutional capital as a dynamic variable in our estimation
procedure, we find that institutional reforms yield macroeconomic dividends with an estimated two-
year lag. Institutional quality exerts a significant positive effect on real GDP growth (+5.7799 at lag 2),
which is offset by trade-offs in the trade balance and inflation. Conversely, fiscal capacity possesses
limited aggregate effectiveness with merely a +0.17 normalised target return, providing evidence against
aggressive fiscal extraction during recovery, whereas our proposed institutional oasis, digital netting of
tax liabilities, and international regulatory integration offer a pathway to enhance institutional quality and
fiscal efficiency. Addressing the fastest-responding segments accelerates stabilisation without prolonged
nationwide reforms.

Four extensions follow directly from the weak points we report. The effectors flagged by the minimum
sampling-adequacy measure of 0.273 deserve separate treatment, either through better-measured proxies
or through estimation outside the common factor space. The two-year lag should be re-examined on any
institutional series observed more often than once a year, because our design cannot resolve delays inside
a single year. The negative entry of institutional capital into the trade balance (—1.19) needs a study of
its own: we suspect a composition effect, as better rule quality shifts activity towards services that the
goods balance does not record, yet our specification cannot test that conjecture. The last question is the
widest, namely whether the +0.25 normalised return to rule quality survives outside a cluster selected on
successful stabilisation.
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Xpyur FOpiii
Bonuncokuii nayionanvnuti ynisepcumem imeni Jleci Yxpainku

THCTUTYIIMHUMN KAITITAJ I ®ICKAJBHA CITPOMOXXHICTh
Y HOAOJIAHHI JUCBAJIAHCIB: CBIJYEHHS 3 ONIHEHUX PIBHAHb

Anomayia. Y cmammi 00CnioxNceHO ponb THCMUMYYIHO20 Kanimany ma @iCKanbHOI CnpoMOACHOCI
6 NOOONIAHHI MAKPOEKOHOMIUHUX OUCcOanaucie i (opmyeanui nepedymos 8ionosnenns Ykpainu. Mema pobo-
mu nosAeae 6 OYiHIOBAHHI 36 'SI3KI6 IHCIMUMYYIUHUX | (DICKATbHUX YUHHUKIG 3 MAKPOEKOHOMIYHOIO OUHAMIKONO
ma o0TpyHmMy8anui Hanpsamie depoicasroi noaimuku. Memooonozisi noconye KaacmepHuii ananiz n’smoecsamu
eniz00i6 8iOHOGNIEHHS, MEMOO 20LOBHUX KOMNOHEHM M HeNiHIlHe MOOeT08AHHS 3 PO3NOOLIeHUMU 1a2amU |
mexanizmom Kopexkyii nomuaxku. Ha ocnosi mpuoysimu 080X NOKA3ZHUKIG-eheKmopié udiieno n’smov KOMNO-
Henum, aKi noscuwoms 68,8 % cykynnoi oucnepcii. @ickanvua cnpomodcHicms depacasu noscnioe 14,6 %, a
AKicmb incmumyyitinoeo kanimany cmanogums 6,9 % oucnepcii. Ilapamempu oyineno 6aeciecokum memooom
i3 sukopucmauuam arzopummy Mempononica—I acmineca; pesyromamu emaioHHOi epynu 3acmoco8aHo sK iH-
Gopmamusni anpiopui po3nodinu oia Yxpainu. Buasnieno nosumuenuil 36 30K iHCmumyyiiHoi KOMIOHeHmu 3
memnom 3pocmanis peanvriozo BBII 3a 0eopiunoco nazy: oyinenuii xoegiyicum oopienioe 5,7799. Boonouac
YACMKA NOSCHEHOT OUCNepCil He 8U3HAYAE eKOHOMIYHOL 3Hauywocmi komnowenmu. I panuuni 6iooaui gickans-
HOI' cnpomodichocmi 01 iHpaayii ma ingecmuyi cmanogiams 8ionosiono —0,50 i —0,34, wo exazye Ha HeoO-
XIOHICMb PO3MENCOBYBAMU AOMIHICMPAMUBHY eheKMUBHICMb | noculienHs QickanvHozo sunyuenns. Haykosa
HOBU3HA NOJIS2AE 8 NOEOHAHHI JIAMEHMHO20 SUMIPIOBAHHS THCIMUMYYIIHUX XAPAKMEPUCUK 3 OYIHIOBAHHIM
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BIOKIAOEHUX MAKPOEKOHOMIYHUX 36 S13KI8 Ma MINCKOHMYPHUX Kommnpomicis. [Ipakmuuni pexomenoayii oxo-
NII0I0Mb PENCUM «IHCTMUMYYILIHO20 0a3UCy» 015 eKCHOPMEPI8 NOCHYe, 83AEMO3AIK NOOAMKOSUX 30006 ‘A3aHb,
yugppose aominicmpysanns I1/[B ma y32001censs pe2yissmopuux npaguil iz MiJCHAPOOHUMU CIAHOAPMAMU.
Hazonoweno, wo 3anpononosani 3axoou € Hanpamamu NOLiMuKY, a He 008e0eHUMU NPUYUHHUMU HACTIOKAMU
oxpemux peghopm. Obmedsscernss 00CAIONCeHHs NO8 A3AHI 3 PIUHOIO0 HACNOMOIO0 OAHUX, KOPOMKUM YKPATHCLKUM
PAOOM, NOMIPHOIO BIOOKDEMILEHICINIO KAACMeEPi8 | HeOOHAKOBOIO SIKICMIO pieHsHb. Peszyiomamu oO6rpyHmogy-
10Mb QOYIIbHICHb NOECOHAHHS THCMUMYYIUHUX 3MIH 13 RIOSUWEHHIM SKOCMI NOOAMKOB020 AOMIHICIPY8AHHS.
3amicmy opieHmayii 1uue Ha Hapowye8anHs PICKATbHO20 MUCKY.

Knrouosi cnosa: maxpoexonomiuni oucoanrancu, iHCmumyyitiHull Kanimaa, iCKanbHa CRPOMOXCHICMY, nic-
JISIKOHGDIIKMHE GIOHOBNEHHSL, MOOETb 3 PONOOLIEHUMU AA2AMU, NOOAMKOBE AOMIHICMPYBAHHS, CHPOMONCHICTb
oepoicasi.
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