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FINANCING, INNOVATION, AND
EXPORT UPGRADING IN KAZAKHSTANI SMES

Small and medium-sized enterprises (SMEs) in Kazakhstan play a key role in economic diversifica-
tion and job creation, but their innovation and export potential are limited by insufficient access to
long-term financial resources. This study aims to analyze the “financing — innovation — export” nexus
and identify principles for tailoring a support portfolio that facilitates the transition from simple financing
to developing competencies and improving the quality of export products. The empirical framework is
built on panel data on SMEs in Kazakhstan for 2015-2024; fixed-effects models and the instrumental
variable method (2SLS/IV) are used to account for endogeneity. The results show that attracting external
financing statistically significantly increases innovation activity (including R&D intensity and the likeli-
hood of innovation), with a significant portion of the impact of financing on exports mediated through
innovation (approximately 40%). The impact varies depending on the type of instrument: grants and
venture/co-financing are more associated with product innovation, while guarantees and concessional
loans are primarily associated with the modernization of production processes. The greatest effective-
ness is observed among medium-sized enterprises in tradable sectors and catching-up regions when
combining financial measures with support for standards, certification, and management competencies.
The practical implication is the development of recommendations for a modular program architecture
that links financial instruments with competency development and a performance management system.

Keywords: financing, small business, innovation, export potential, development.
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KaszakcTaH wwarbiH )kdHe opTa 6M3HecTeri Kap>XbIAQHADBIPY,
MHHOBALUSIAAQP >XKOHE SKCMOPTTbI XKAHFbIPTY

KasakcraHparbl WaFbliH X8He opTta kacinopbiHaap (LLIOB) 3koHOMMKaHbl epTapanTaHAbipyAd
>KOHE >KYMbIC OPbIHAAPbIH KYPyAa MaHbI3Abl POA aTKapaAbl, Oipak OAapAblH MHHOBALMSAbIK, XXOHE
3KCMOPTTbIK, 9AeyeTi y3aK Mep3iMAI KAp>XKbIAbIK pPecypcTapFa KOAXETKI3YAIH >KeTKiAiKci3airimeH
lwekTeAeai. byA 3epTTey «kap>KbIAQHABIPY — MHHOBALMS — 3KCMOPT» GAMAAHBICBIH TaAAQyFa KOHE
KapanambiM Kap>KbIAQHABIPYAQH KY3bIPETTIAIKTEPAI AQMbITYFa >K8HE 3KCMOPTTbIK, OHIMAEPAIH canacblH
KakcapTyFa KeLWyAl >KEHIAAETETIH KOAAAYy MOPTOAMOCHIH 6GeiliMAey KaFuMAATTapbiH aHblKTayFa
GarbITTaAFaH. IMIMpMKaablk, Heriz 2015-2024 xbiapapra apHaaraH KasakcraHaarbl LLIOB 6oibiHiua
NMaHeAbAIK AepeKTepre Heri3AeAreH; 3HAOTEHAIAIKTI ecenke aAy yiiH GekiTiAreH acepAi MOAEAbAEP
JKOHE acnanTblK, arHbiMaAbl 9AIC (2SLS/IV) koAaAaHblAaabl. HaTuxkeAep CbIPTKbl Kap>KbIAQHAbIPYAbI
TapTy MHHOBALUMSABIK, OEACEHAIAIKTI CTAaTUCTUKAABIK, TYPFbIAQH aiTapAbIKTal apTTbIPATbIHbIH (FbIAbIMM-
3epTTey >kKoHe ToXKipMOEAIK-KOHCTPYKTOPADIK, >KYMbICTAPAbIH KApPKbIHAbIABIFbIMEH WMHHOBALMSIHbIH
bIKTUMAAABIFbIH  KOCA aAFaHAQ), Kap>KblAQHAbIPYAbIH 3KCMOPTKA OCEPiHiH  alTapAbiKTal 6eAiri
MHHOBALMS apKblAbl >KYy3ere acblpblAaTbiHbIH KepceTeai (wamameH 40%). Ocep KypaAa TypiHe
6afAaHbICTbl ©3repeAi: rpaHTTap MeH BEHUYPAbIK/GIPAECKEH Kap>KbIAAHABIPY ©HIM MHHOBALMSCbIMEH
Kke0ipek GaiAaHbICTbl, aA KEMIAAIKTEPMEH >KEHIAAIK HecMeAepi HerisiHeH HAIPICTIK npouecTepAi
JKaHFbIPTY MeH 0aiAaHbiCTbl. KapsKbIAbIK, LapaAapAbl CTaHAAPTTapAbl, CEPTUMMKATTAYAbl >KOHE
6ackapy Ky3bIpeTTiAIKTEPiH KOAAAYMEH BipiKTIpreH Ke3Ae cayAa CaAaAapbIHAAFbI XKOHE KyblIr XXeTeTiH
arfMaKTapAarbl OpTa KoCiMOpbIHAAP apacbiHAA €H >KOFapbl TUIMAIAIK Oaikaraabl. [pakTMKaAbIK,
CaAAapbl — KAp>Kbl KYPaAAAPbIH KY3bIPETTIAIKTI AAMbITY MEH XXOHEe BHIMAIAIKTI 6ackapy >ynecimex
GanAaHbICTbIPATbIH MOAYABAIK OaFAapAama apXMTEKTYpachl OOMbIHLLA YCbIHbICTAP 93ipAey.

Ty#iH ce3Aep: Kap>KbIAQHABIPY, LaFbIH OM3HEC, MHHOBALIMSI, SKCTIOPTTbIK, AEYET, AAMY.
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(DMHaHCM})OBaHMe, UHHOBAUHUU U MOAEPHU3ALUUA SKCIOPTa
B MaAbIX U CPEAHUX NMPEATNPUATUAX KazaxcraHa

Maable n cpeanne npeanpusitug (MCIT) KasaxcrtaHa mMrpaloT KAKOUYEBYID POAb B AmMBepcudurKa-
UMM 3KOHOMUKM M CO3AAHMU Pabounx MECT, OAHAKO UX MHHOBALMOHHDIA M 3KCMOPTHbINA MOTEHLMAA
OrpaHMyeH HeAOCTAaTOYHbIM AOCTYMOM K AOArOCPOYHbIM (DMHAHCOBbLIM pecypcaM. Lleab nccaeposa-
HMS COCTOMUT B TOM, YTOOb! MPOAHAAM3MPOBATH CBSA3KY «(OMHAHCMPOBAHME — MHHOBALMM — IKCMOPT»
U OMPEAEAUTb MPUHLIMIbLI HACTPOMKM NMOPT(EAT MEP MOAAEPIXKKM, KOTOPble 06eCrneumBaioT Nepexos
OT MPOCTOro NPeAOCTaBAeHMs (DMHAHCOB K Pa3BUTUIO KOMMETEHLMIA M MOBbILEHWIO KayecTBa 3KC-
MOPTHOM MPOAYKLUMU. DMIMpryeckast 6a3a NoCcTpoeHa Ha NMaHeAbHbIX AaHHbIX o MCI KasaxcraHa 3a
2015-2024 rr.; AASl YYETQ SHAOMEHHOCTU MPUMEHSIOTCS MOAEAUN C (PUKCUMPOBaHHbIMKM 3dpheKkTamm n
METOA MHCTPYMEHTaAbHbIX NepemeHHbIX (2SLS/1V). Pe3yAbTaTbl MOKasbiBaloT, YTO NMPUBAEYEHUE BHELL-
Hero (PMHAHCMPOBAHMS CTATUCTMYECKM 3HAUYMMO YCUMAMBAET MHHOBALMOHHYIO akKTMBHOCTb (BKAlOYas
MHTeHcMBHOCTb HMOKP 1 BEpOS9THOCTb BHEAPEHWUSI MHHOBALMIA), NMPY 3TOM 3HAUMMAas YacCTb BAMSIHUS
(P1HAHCMPOBAHMS Ha 3KCMOPT OMOCPeAyeTcs vepe3 MHHoBaumu (0KoAo 40%). BosaencTBue Bapbu-
pyeT B 3aBUCMMOCTM OT TUMA MHCTPYMEHTOB: MPaHTbl M BeH4YypHoe/comHaHCMpoBaHMe B GOAbLUE
CTerneHn acCoLUMMPYIOTCS C NMPOAYKTOBBIMM MHHOBALMSIMM, TOFAQ KakK FapaHTMK U AbFOTHble KPEAUTbI
NPEUMYLLLECTBEHHO CBSI3aHbl C MOAEPHM3aLMEN NMPOM3BOACTBEHHbIX NpoLeccoB. HanboabLuas achdex-
TUBHOCTb HAOAIOAQETCS Y CPEAHMX MPEATNPUSTUIA B TOPIYeMbIX CEKTOPAX M B PErmoHax-AOr OHSIOLLMX
npu KOMOMHALMKM (DMHAHCOBBIX Mep C MOAAEPIKKOW CTAaHAAPTOB, CEPTUMMKALMM U YNIPABAEHUECKMX
KoMMeTeHUMI. [pakTUUecKunin BbIBOA 3aKAIOUAETCS B pa3paboTke peKOMEHAALIMI MO MOAYAbHOM apXu-
TEKType Nporpamm, yBs3biBaioLLelt (pHaHCOBblE MHCTPYMEHTbI C Pa3BUTUEM KOMMETEHLUMI 1 CUCTEMOM

ynpaBA€HUNA PE3YyAbTAaTUBHOCTbIO.

KAroueBble caoBa: ('bVlHaHCVIpOBaHl/Ie, MaAbI 6I/I3HeC, MHHOBALMN, BKCﬂOpTHbIVI NMnoTeHUMaA, pa3-

BUTHE.

Introduction

Small and medium-sized enterprises (SMEs)
are an important source of economic diversification,
employment, and strengthening regional resilience.
However, in Kazakhstan, as in a number of other
middle-income countries, SME expansion in in-
novation- and export-oriented niches is limited by
persistent financial barriers. These barriers are par-
ticularly significant for projects based on intangible
assets (R&D, design, implementation of standards,
and certification): a lack of collateral, high risk, and
information asymmetry lead to credit rationing and a
shortage of long-term financing. International stud-
ies emphasize that financial constraints dispropor-
tionately affect SMEs and hinder their innovative
development, and that effective innovation support
requires a combination of instruments that take into
account the risk and specific features of investments
in intangible assets (Beck & Demirgli¢-Kunt, 2006;
Hall & Lerner, 2010; Kerr & Nanda, 2015).

In these circumstances, the question of how fi-
nancial resources are transformed into innovative
activity, and subsequently into expanded exports
and improved quality of exported goods and servic-
es, is becoming increasingly important, both practi-

cally and theoretically. This is particularly relevant
for Kazakhstan, as entrepreneurship support poli-
cies are built on a combination of credit and guar-
antee instruments, subsidies, grant and co-financing
programs, as well as export measures and services
to enhance companies’ readiness to enter foreign
markets. However, the mere presence of such in-
struments does not guarantee high performance:
an analysis of the channels of influence and the
conditions under which financial measures ensure
maximum additionality and contribute to the devel-
opment of the competencies necessary for export
upgrades becomes crucial.

Despite the extensive international literature on
SME finance, innovation, and export performance,
several important gaps remain. First, most empirical
studies consider these relationships separately: ac-
cess to finance is commonly examined in connection
with firm growth or innovation, whereas export per-
formance is more often analyzed through productiv-
ity and trade-related factors. Far less attention has
been given to the integrated finance—innovation—
export mechanism at the firm level, particularly in
emerging economies. Second, in the case of Ka-
zakhstan, the available literature and policy reports
mainly describe support instruments and aggregate
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SME outcomes, but offer limited causal evidence at
the micro level on how different forms of financing
are transformed into innovation inputs and outputs,
and to what extent innovation mediates export up-
grading. Third, existing studies rarely differentiate
between types of instruments, such as grants, guar-
antees, subsidized loans, and venture or co-invest-
ment mechanisms, and therefore do not show which
of them are more strongly associated with product
innovation, process modernization, or improve-
ments in export quality. This study addresses these
gaps by providing firm-level panel evidence for Ka-
zakhstan, applying fixed-effects and instrumental
variable methods to identify causal relationships, as-
sessing the mediating role of innovation, and com-
paring heterogeneous effects across instruments,
sectors, firm groups, and regional contexts.

The purpose of this study is to assess the “fi-
nancing — innovation — export” relationship at the
micro level for SMEs in Kazakhstan and to formu-
late principles for adjusting the portfolio of public
instruments that enable access to financial resources
to be converted into the development of technologi-
cal and qualitative competencies (R&D, product and
process improvements, implementation of standards
and certification) and, accordingly, into increased
export potential and improved export quality. Addi-
tionally, the study aims to analyze differences in ef-
fects across instrument types and enterprise groups
(by size, age, sector, and regional context), as in-
ternational studies document heterogeneous firm re-
sponses to various forms of financing and risk shar-
ing (Hall & Lerner, 2010; Kerr & Nanda, 2015). In
this respect, the novelty of the article lies in combin-
ing firm-level panel data for Kazakhstan with causal
identification strategies to examine not only whether
financing matters for SMEs, but also through which
innovation channels, and under which combinations
of instruments, firm characteristics, and regional
conditions, financing contributes to export upgrad-
ing.
The methodological framework of the study is
based on panel data on SMEs in Kazakhstan for
2015-2024 and incorporates several complemen-
tary empirical strategies. First, fixed-effects models
are used to estimate the relationship between access
to external financing and innovative inputs/outputs,
accounting for firm-invariant characteristics and
common shocks. Second, to reduce endogeneity
risks (reverse causality, program selection), instru-
mental variable estimation (2SLS/IV) is employed,
based on quasi-initial variation in the availability of
support measures. Third, a mediation mechanism
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is analyzed, allowing for the quantitative isolation
of the share of financing’s impact on exports that
is mediated through innovation activity. Finally, dy-
namic specifications of the event study format are
used to describe the trajectories of key indicators
around the moment of receiving the first support
and/or the first innovation, enabling comparison of
the “before” and “after” periods.

The article thus provides a cause-based analysis
of the conditions under which financial support for
SMEs is most effectively transformed into innova-
tive activity and renewal of export activities, and
formulates practical guidelines for a more modular,
“competence-based” design of programs aimed not
only at increasing the volume of lending, but also at
sustainable growth in the quality and technological
complexity of exported products. Compared with
earlier descriptive and policy-oriented studies on
SME support in Kazakhstan, this article makes a
stronger empirical contribution by identifying caus-
al effects, estimating the share of export outcomes
mediated by innovation, and distinguishing between
the roles of different financial instruments.

Literature Review

Small and medium-sized enterprises (SMEs)
constitute an important source of job creation and
structural transformation. Persistent financial fric-
tions, however, often constrain the extent to which
they can contribute to productivity growth (Beck &
Demirgiic-Kunt, 2006). Schumpeterian and endog-
enous growth theories emphasize that innovation by
young and small firms is a key engine of creative
destruction. At the same time, information asymme-
tries, weak collateral, and agency problems result in
credit rationing and higher costs of external finance.
These financial frictions fall especially heavily on
SMEs and constrain their development (Schumpet-
er, 1947; Stiglitz & Weiss, 1981; Beck & Demir-
giic-Kunt, 2006).Cross-country evidence shows that
stronger and better supervised financial systems are
associated with faster firm growth and higher aggre-
gate total factor productivity. These relationships
are particularly pronounced in economies where
small firms account for a large share of enterprises
(Levine, 2005). Dynamic approaches indicate that
the growth impact of finance is context-dependent.
Relaxing financial constraints yields the strongest
effects when firms operate near the technological
frontier. In these conditions, they can channel ad-
ditional resources into innovation-driven upgrading
(Aghion et al., 2010).
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While the theoretical literature consistently as-
sociates financial frictions with weaker innovation
incentives in SMEs, more recent empirical studies
show that this relationship is not linear and depends
on the type of information problem, the capabilities
of firms, and the institutional environment. Cross-
country evidence also suggests that innovation and
digital adoption can improve SMEs’ access to fi-
nance by reducing information asymmetries and
increasing transparency, pointing to a two-way re-
lationship rather than a one-directional effect from
finance to innovation alone. At the same time, re-
cent research indicates that the easing of financing
constraints does not automatically lead to stronger
innovation outcomes unless firms possess sufficient
absorptive and organizational capacity. This sug-
gests that the finance—innovation nexus should be
understood as conditional and heterogeneous rather
than uniform across SMEs (Mushtaq, 2022).

SMEs require different forms of finance at dif-
ferent stages of the innovation cycle, but the empiri-
cal literature does not support the assumption that
all instruments are equally effective. More recent
studies point to heterogeneity in both input and out-
put additionality: some support schemes encourage
R&D expenditure and the introduction of new prod-
ucts, whereas others mainly promote equipment up-
grading, collaboration, or organizational adaptation,
depending on the nature of financial constraints and
the type of support provided (Hall & Lerner, 2010;
Kerr & Nanda, 2015). Research on European SMEs
likewise shows that the effects of innovation support
differ across sectors, countries, and policy mixes,
and that combining instruments may be more effec-
tive than relying on a single source of assistance. At
the same time, the literature increasingly emphasiz-
es that non-financial support should not be regarded
as a residual or secondary factor, since collaboration
frameworks, advisory assistance, and institutional
conditions can strongly influence innovation out-
comes; in this respect, governance support, access
to networks, and project selection may be no less
important than capital itself (Hall & Lerner, 2010;
Kerr & Nanda, 2015). Debt remains the main form
of external finance for firms, yet its usefulness for
innovative SMEs is often constrained by informa-
tion asymmetries and insufficient collateral, which
helps explain why guarantee schemes and other risk-
sharing mechanisms may produce effects different
from those of equity-type instruments (Stiglitz &
Weiss, 1981; Levine, 2005). For the purposes of this
study, this means that financial instruments should
be examined not only in terms of availability, but

also by type and by the specific innovation channel
through which they may influence export outcomes
(Grabowski, 2020).

In Russia, the system of support instruments
combines broad, economy-wide measures with
more focused programmes for innovative SMEs.
These include guarantee schemes operated by the
SME Corporation and various instruments offered
by development banks and co-investment funds.
Export support is also provided by the Russian Ex-
port Center. In addition, mission-oriented platforms
such as Skolkovo and the (formerly active) Russian
Venture Company seek to attract early-stage equity
and strengthen firms’ non-financial capabilities (Si-
machev et al., 2014; Gokhberg, 2023). Evaluation
studies show mixed effectiveness: tools tend to de-
liver better outcomes when access is competitive
and time-bound and when private-sector actors are
involved in governance, and weaker results when al-
location is largely bureaucratic or when monitoring
and evaluation systems are underdeveloped (Sim-
achev et al., 2014).

In Kazakhstan, a comparable but more compact
mix of instruments has been built around the Bait-
erek holding. Core components include DAMU’s
guarantee and interest-subsidy programmes, which
ease collateral constraints; the Development Bank
of Kazakhstan, which finances larger-scale and cap-
ital-intensive projects; KazakhExport’s insurance
products and export-credit lines; and innovation-
focused measures implemented via QazInnovations
and the AIFC to encourage venture capital activity
and green/blended-finance flows (DAMU, 2024;
Baiterek, 2024; AIFC, 2024). Experience also indi-
cates that these financial tools work best when they
are complemented by quality infrastructure, support
with standards and certification, and management
upgrading services, especially for younger enter-
prises and firms located outside the main metropoli-
tan areas (DAMU, 2024; AIFC, 2024).

This international evidence is important for the
Kazakhstani case because it shows that the effec-
tiveness of support instruments cannot be judged
solely by their formal availability. Recent empirical
studies indicate, first, that innovation and export out-
comes depend on the interaction between financial
support and firm capabilities; second, that different
types of innovation do not contribute equally to ex-
port performance; and third, that improved financing
conditions may influence not only export entry, but
also export quality and upgrading. In particular, evi-
dence from developing and emerging-market firms
suggests that process innovation may be especially

127



Financing, Innovation, and Export Upgrading in Kazakhstani SMES

important for export performance under constrained
institutional conditions, while finance-related im-
provements can have stronger effects on quality-
intensive export outcomes among more productive
firms. These findings support the article’s focus on
both mediation, understood as the finance—innova-
tion—export link, and heterogeneity across instru-
ments, sectors, and firm groups (Edeh, 2020).

Export upgrading is another channel through
which finance and innovation shape development
outcomes. In heterogeneous-firm trade models, only
the more productive enterprises choose to export,
and once they enter foreign markets, the pressure of
stronger international competition encourages fur-
ther innovation and movement up the quality ladder
(Melitz, 2003). Product-space analyses likewise in-
dicate that countries diversify their export structures
by shifting into “nearby” products that rely on ex-
isting capabilities, and that appropriately designed
financial instruments and support measures can ac-
celerate the shift toward more complex, higher val-
ue-added exports (Hausmann et al., 2014).

In Russia, specialised instruments focused on
standards, certification, and design are linked to
a higher probability of quality upgrading among
participating firms, on the condition that they also
have access to working capital and risk insurance
(Simachev et al., 2014; Gokhberg, 2023). In Ka-
zakhstan, export-related guarantees, subsidised
trade finance, and complementary non-financial
support measures (standards, marketing, certifi-
cation) provided by DAMU/KazakhExport and
QazTrade are associated with better survival out-
comes in newly entered export markets when they
go hand in hand with firms’ own capability invest-
ments — such as process engineering, compliance
systems, and brand development — highlighting
the complementarities between financial interven-
tions and the build-up of intangible assets (DAMU,
2024; Baiterek, 2024; AIFC, 2024).

Within the finance—innovation—export nexus,
the state can play a catalytic role if its interventions
are designed to crowd in private investment, address
coordination failures, and absorb non-diversifiable
risks without weakening market incentivesThe con-
cept of “smart” industrial policy underscores the
importance of strong horizontal institutions, includ-
ing effective competition policy, reliable contract
enforcement, functional insolvency frameworks,
and well-developed capital markets. These should
be complemented by vertical, time-limited instru-
ments that address clearly identified externalities in
specific sectors or activities (Rodrik, 2004).
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Risk-sharing tools such as guarantees, co-in-
vestment funds, outcome-based grants, and export
credit/insurance can alter the risk—return profile of
innovative SME projects while preserving private-
sector governance and incorporating built-in sunset
clauses (Aghion et al., 2010; Kerr & Nanda, 2015;
Rodrik, 2004). Mission-oriented approaches addi-
tionally argue for public investment that helps shape
and enlarge markets by setting a strategic course,
permitting experimentation and learning, and em-
bedding robust monitoring and evaluation mecha-
nisms to avoid capture and ensure real additional-
ity. Kazakhstan’s blended- and green-finance pilot
schemes at the AIFC illustrate both the potential of
these instruments and the demanding governance
standards they require (Gokhberg, 2023; AIFC,
2024).

Overall, the literature points to three conclu-
sions that are directly relevant to the empirical de-
sign of this article. First, access to external finance
can be expected to increase innovation inputs and
outputs, although the strength of this effect is likely
to differ across firms and institutional environments.
Second, innovation should be considered not simply
as a parallel outcome, but as a transmission channel
through which financing influences export participa-
tion and export quality. Third, the effects of support
are unlikely to be uniform: equity-type instruments
are more often associated with product innovation,
whereas credit- and guarantee-based tools may be
more important for process upgrading and capabil-
ity accumulation. These considerations underpin
the article’s use of firm-level panel models, instru-
mental-variable estimation, mediation analysis, and
heterogeneity tests across instruments, sectors, firm
size, age, and regional context.

Methodology

Our empirical analysis relies on an unbalanced
panel of Kazakhstani SMEs for 2015-2024, com-
plemented by a smaller Russian subsample used
exclusively to contrast the effects of different sup-
port instruments. The core dataset is assembled by
linking several administrative and reporting sources
at the firm level. The starting point is the business
register, which serves as the reference frame for firm
identifiers, sector codes, region, year of registration,
and size category. This register is combined with
annual financial statements that provide information
on sales, total assets, leverage, fixed assets, and em-
ployment-related indicators; with administrative re-
cords from support programmes, including guaran-
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tees and interest subsidies from DAMU, grants and
co-investment or venture capital instruments from
QazInnovations and, where available, the AIFC, as
well as export credit and insurance products from
KazakhExport; with customs and export records;
and with information on innovation and certification
activities, including R&D expenditure, product and
process innovation, and the adoption of ISO, HAC-
CP, and related standards. The linkage is carried out
using anonymized firm-level identifiers harmonized
across sources. Where direct matching of identifi-
ers is incomplete, additional checks based on sec-
tor, region, and reporting year are used to confirm
consistency. Observations with unresolved identi-
fier conflicts, duplicate records, or non-overlapping
reporting periods are excluded from the final ana-
lytical dataset.

The final analytical sample includes 7,500 firm-
year observations for Kazakhstan, which corre-
spond to approximately 1,350-1,600 unique SMEs,
depending on the specification and the availability
of data for particular variables. The panel is unbal-
anced, since firms enter and leave the sample over
time, some enterprises appear only after registration
or formalization, and not all administrative sources
provide complete annual information for every firm.
The dataset covers SMEs from all major regions of
Kazakhstan and includes enterprises from manufac-
turing, tradable services, construction, and domes-
tically oriented service activities. In terms of size
structure, the sample broadly reflects the composi-
tion of the SME sector, with micro and small firms
making up most observations, while medium-sized
firms represent a smaller but economically more
significant segment. As participation in support pro-
grammes and the completeness of reporting differ
across firms, the panel should be regarded as broad-
ly informative rather than fully representative of the
entire population of Kazakhstani SMEs.

Empirical workflow and replication protocol:

1. Build the panel and align identifiers. Link the
business register to financial statements, program
participation data, innovation/certification records,
and customs/export variables using anonymized
firm IDs. Exclude observations with mismatched
IDs, non-active firms, and panels with fewer than
two consecutive yearly observations.

2. Specify core variables. Construct finance
indicators (loan access; credit intensity; receipt of
guarantees/subsidies; grants; VC/co-investment),
innovation measures (R&D intensity; product and
process innovation dummies; standards/certifica-
tions), and export outcomes (export participation;

export revenue; unit-value/quality z-score; alterna-
tive sophistication metrics).

3. Data pre-processing. Deflate monetary vari-
ables to constant prices; winsorize continuous indi-
cators at the Ist and 99th percentiles; classify sec-
tors according to NACE Rev.2; define firm size and
age categories; and assign firms to regional types.

4. Baseline fixed-effects estimation. Estimate
within-firm FE models for innovation and ex-
port outcomes, including firm fixed effects and
sectorxyear fixed effects, with standard errors clus-
tered at the firm level.

5. Causal identification via 2SLS/IV. Run 2SLS
regressions using program eligibility thresholds and
staggered changes in support intensity as instru-
ments. Report first-stage diagnostics and over-iden-
tification tests.

6. Mechanism analysis (mediation). Evaluate
the finance — innovation — export pathway using
sequential regressions (with fixed effects and an
IV-predicted finance index), compute the mediated
share, and quantify uncertainty via clustered boot-
strap.

7. Dynamic effects (event-study). Estimate
lead—lag specifications around the first treatment
(support and/or innovation) to check pre-trends and
map post-treatment dynamics.

8. Robustness and sensitivity checks. Re-esti-
mate models under alternative outcome definitions,
matching procedures, sample cuts, and placebo sce-
narios; present a pre-defined set of robustness tables
and figures.

9. Replication materials. Supply code files,
model output logs, and a data dictionary; document
R/Stata/Python package versions and random seeds

Let firms be indexed by i, sectors by s, regions
by r, and years by t. The outcome variables com-
prise innovation inputs and outputs Innovi, (such
as R&Dintensity and product/process innovation
indicators) and export outcomes Export, (export
participation, export quality). Financial variables
are denoted by Fin, and capture loan access, the
credit-to-assets ratio, and participation in support
instruments. The vector X, contains time-varying
firm characteristics (log of sales, leverage, share of
tangible assets, age). Firm-specific fixed effects are
represented by o, sector-by-year fixed effects by &
and standard errors are clustered at the firm level.

To improve transparency, the analytical file is
constructed through a staged filtering procedure.
First, the initial register-based universe is limited
to active SMEs observed at least once during the
period 2015-2024. Second, firms without a valid

sxt?
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anonymized identifier or with inconsistencies across
the core sources are excluded. Third, observations
with missing values for the main financial variables,
implausible balance-sheet relationships, or discon-
tinuous reporting that prevents panel construction
are removed from the baseline regressions, although
they may still be included in auxiliary descriptive
summaries when key classification variables are
available. Fourth, firms with fewer than two usable
yearly observations are omitted from fixed-effects
estimation, since within-firm identification requires
variation over time. As a result, the final panel re-
flects the intersection of administrative programme
records, financial reporting, and innovation and ex-
port information rather than the full registry popula-
tion.

Export-related indicators are constructed from
customs records, which provide information on
whether firms export, their destination countries,
and unit values, as well as an export quality measure
derived from standardized unit values and product-
complexity metrics (sectoral z-scores based on HS-
level classifications). Treatment (“receipt of sup-
port™) is assigned at the instrument—year level, and
the initial control group consists of non-beneficiary
firms located in the same sector—region—size strata.

The representativeness of the sample is assessed
along three dimensions: firm size, sector, and re-
gion. The sample retains the predominance of micro
and small enterprises that is typical of Kazakhstan’s
SME structure, while medium-sized firms are some-
what overrepresented relative to their share in the
population because they report more consistently
and appear more frequently in support and export
datasets. In sectoral terms, tradable manufacturing
and better-documented service activities are repre-
sented more fully than informal or weakly reporting
segments. Regionally, all major oblasts and the larg-
est urban centres are included, although firms from
metropolitan areas are more likely to have complete
linked records. For this reason, the empirical esti-
mates should be interpreted as applying most di-
rectly to the formal and reporting-intensive segment
of Kazakhstani SMEs, especially those potentially
connected to innovation, support programmes, and
export activity.

In the baseline specification, we estimate with-
in-firm (fixed-effects) models that relate innovation
inputs and outcomes to firms’ access to external
finance. This setup allows us to capture both the
extensive margin — dummy variables indicating
whether the firm obtained a loan, received a grant/
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VC/co-investment, or benefited from a guarantee/
interest subsidy — and the intensive margin, proxied
by the ratio of credit to total assets. Each regression
includes firm fixed effects, sector-by-year fixed ef-
fects, and a set of time-varying controls (log sales,
leverage, the share of tangible assets in the balance
sheet, and firm age). Standard errors are clustered at
the firm level.

Fixed-effects models (FE). For innovation out-
comes we estimate:

Innov, = pFin, +y- X, + a;+ d,,+ ¢, (1)
For export outcomes:
Export, = OFin, + y- X, + a;+ 6, + u, (2)

When 1 Innov, or Export, is a binary variable
(for instance, an indicator for a new-to-market prod-
uct or exporter status), we estimate linear probabili-
ty models with fixed effects to keep the specification
transparent and comparable across regressions; the
estimated coefficients are read as changes in prob-
ability in percentage points. For continuous out-
comes (such as R&D intensity or the export quality
z-score), coefficients are interpreted either as semi-
elasticities or as level effects, depending on how the
variables are scaled.

To address potential endogeneity (arising from
reverse causality, selective participation in support
programmes, and measurement error), we addition-
ally estimate 2SLS/IV models. The instrumental
variables draw on two sources of plausibly exog-
enous variation: programmatic eligibility thresholds
(for example, cut-offs by firm size, sector, or risk
scores) and the phased regional and temporal expan-
sion of guarantee schemes and budget envelopes.
Instrument relevance is assessed using Kleibergen—
Paap rk F statistics, and the validity of over-iden-
tifying restrictions is evaluated with Hansen tests.
Evidence on instrument strength and the plausibil-
ity of the exclusion restriction — including balance
checks around thresholds and placebo tests for pre-
treatment trends — is reported in an online appendix.

Instrumental-variable approach (2SLS). We
treat Fin, s endogenous because of potential feed-
back from outcomes to financing and non-random
participation in support schemes. As instruments
Z., we employ program eligibility cut-offs and the
staggered introduction and scaling-up of support in-
tensity across regions and years. The corresponding
2SLS system is:
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First stage:
Fin,+nZ,=p- X, + a;+ o, + v, 3)

Second stage:

Innov,, = ,{?F’E; +yX,+ta, +0..,+&5. 4

and analogously for export outcomes Export,.

For the instruments, we report: first-stage
strength using Kleibergen—Paap rk Wald F-statistics
(with the usual rule-of-thumb F>10; Hansen J-test
p-values in over-identified specifications; balance
diagnostics around the eligibility cut-offs for pre-
treatment covariates; and placebo regressions with
leads of treatment and outcomes to probe the plausi-
bility of the exclusion restriction.

We adopt two complementary approaches to
quantify the finance — innovation — exports mech-
anism.

For the mediation analysis (finance — inno-
vation — export), we measure the indirect effect
through innovation using a sequence of regression
equations:

Innov, = aFinlndex,,+ y- X, + a,+ o_,+t e, (5)

Export, = blnnov,,, + cFinlndex, +
t X, ta+o,+ ¢, (6)

In this setup, £€{0,1,2} reflects empirically
plausible implementation and commercialization
delays that are fixed in advance. Finlndex, denotes
a standardized summary measure of the different fi-
nance variables; in the causal specification it is con-
structed from I'V-based predictions of these compo-
nents to limit endogeneity concerns.

The indirect effect is given by the product axb,
while the direct effect corresponds to ¢’. The propor-
tion of the total effect that is mediated is calculated
as the mediation share.

A methodological limitation is that the media-
tion analysis relies on composite and proxy-based
measures. In particular, the finance index combines
several dimensions of external support and financ-
ing intensity, while innovation is measured through
proxies such as R&D expenditure, indicators of
product and process innovation, and variables re-
lated to standards and certification. These measures
are substantively meaningful, but they may contain
measurement error, either because some compo-
nents reflect reporting practices rather than underly-

ing capability, or because they only imperfectly cap-
ture latent constructs such as innovation quality or
export upgrading. To minimize this risk, the index is
standardized at the component level, estimated both
with and without individual components, and re-
specified using alternative single-variable measures.
In addition, the mediation results are tested against
alternative definitions of innovation and export
quality, including both narrower and broader sets of
proxies, in order to ensure that the main conclusions
do not depend on a particular index construction.

t=2 to t+4 around two key milestones: the first
observed innovation and the first instance of receiv-
ing program support. The specifications include firm
fixed effects, sectorxyear fixed effects, and a full set
of leads and lags, which makes it possible to test for
the presence of pre-treatment trends. We assess het-
erogeneity by interacting the finance variables with
firm size (micro, small, medium), age brackets, sec-
tor clusters (export-oriented manufacturing and ICT
versus construction and locally oriented services),
regional type (large urban centres versus lagging re-
gions), and broad categories of instruments (equity-
like tools versus risk-mitigated credit).

In the event-study specification (dynamic ef-
fects), let E, be the event year (the first year of re-
ceiving support or the first innovation). Define event
time as k=t—E,. We then estimate:

Yit: ZkeK.k#lﬁk ’ l[th,-: k] +
ty X, ta+d,te, @)

Here Y, denotes the innovation or export out-
come, K is the set of event-time dummies (for ex-
ample, ke{—2,-1,0,1,2,3,4}, and k=—1is used as the
reference period.

Interpretation. The coefficients B, show how
outcomes differ from the year just before the event.

Pre-trend test. We test the joint hypothesis
H:B_, =B, =--=0. Alack of significant pre-event
coefficients (flat pre-trends) is consistent with a
causal interpretation.

Standard errors. Standard errors are clustered at
the firm level; results are presented using coefficient
plots with 95% confidence intervals.

As robustness checks, we implement propen-
sity-score matching within sector-region—size—age
cells; replace the main innovation variables with al-
ternative proxies, including patent filings, software
launches, major product redesigns, and narrower
measures of certification-based capability upgrad-
ing; and use different indicators of export sophis-
tication, including PRODY/EXPY metrics and
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changes in the composition of destination markets.
We also re-estimate the mediation models by sub-
stituting the composite finance index with its indi-
vidual components and with reduced-form variants
that exclude potentially noisy indicators. In addi-
tion, firms that simultaneously participate in several
support schemes are excluded, and all specifications
are re-estimated under alternative rules for outlier
treatment and functional form. These checks are in-
tended not only to assess sample sensitivity, but also
to reduce the risk that the main findings are driv-
en by measurement error in constructed indices or
proxy variables.

Model checking and interpretation:

1. Fixed-effects framework. Identification
comes from within-firm changes after netting out
sectorxyear shocks; we examine how sensitive the
estimates are to different sets of controls and alter-
native functional forms.

2. Instrumental-variables framework. We docu-
ment first-stage strength and over-identification
statistics and demonstrate, using placebo and lead
specifications, that the results are not driven by dif-
ferential pre-trends around eligibility rules or ex-
pansion episodes.

3. Multiple instruments and treatments. We
check that the findings are robust when dropping
firms that take part in several support schemes at
the same time and when instruments are introduced
separately.

4. Measurement sensitivity. We examine wheth-
er the main coefficients remain stable under alter-
native constructions of the finance index, narrower
and broader sets of innovation proxies, and different
indicators of export quality. We also compare me-
diation estimates derived from the composite index
with those based on separate financial instruments in
order to assess whether the indirect effects are sensi-
tive to aggregation choices.

Robustness and sensitivity checks (reported in a
unified way).

1. Alternative definitions of outcomes: substitute
baseline innovation indicators with patents, software
releases, or major product redesigns; replace export
sophistication indicators with PRODY/EXPY and
measures of shifts in destination markets.

2. Sample restrictions: drop firms that partici-
pate in several programs; remove observations with
extreme leverage or other outliers; limit the sample
to tradable industries; focus on balanced-panel sub-
sets.

3. Matching and selection adjustment: apply
propensity-score matching within sector-region—
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size—age cells and compare fixed-effects estimates
on the matched samples.

4. Placebo exercises: assign fictitious treatment
to ineligible cohorts or years and estimate lead ef-
fects, which should be close to zero.

5. Robustness of inference: use firm-level clus-
tered standard errors, wild cluster bootstrap when
the number of clusters is small in subsamples, and
Oster-style bounds to assess the impact of omitted
variables.

6. Measurement-error robustness. The core me-
diation models are re-estimated using alternative
versions of the finance index, leave-one-component-
out specifications, separate regressions for specific
instruments, and simplified proxies for innovation
and export performance in order to verify that the
mediated effects do not depend on a single opera-
tionalization of the underlying latent constructs.

The empirical analysis is implemented in R, Sta-
ta, and Python, with fully documented replication
scripts and a comprehensive data dictionary. Ac-
cess to confidential firm-level information remains
with the original data holders, and the article reports
only anonymized, aggregated results in tables and
figures.

All estimation routines are embedded in a uni-
fied replication pipeline (from data cleaning and
variable construction through baseline FE, 2SLS/
IV, mediation analysis, event-study models, and
robustness checks). We supply a data dictionary
that specifies each variable, the coding schemes for
sector/region/firm size, and the exact transforma-
tions used (price deflators, winsorization cut-offs).
Random components (bootstrapping, matching)
are executed with fixed seeds and fully logged.
Because the underlying firm-level data are confi-
dential, the original microdata remain with the data
providers; the replication package works with ano-
nymized identifiers and generates only aggregated
tables and figures that comply with disclosure re-
quirements.

Results and Discussion

Before proceeding to the econometric results,
it is useful to clarify the empirical coverage of the
analytical sample. The final panel contains 7,500
firm-year observations and includes SMEs observed
repeatedly over the period 2015-2024, covering the
main firm-size groups, sectors, and regions of Ka-
zakhstan. Because the panel is unbalanced, the num-
ber of firms observed in each year varies, reflecting
firm entry and exit, the timing of registration, and
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differences in reporting completeness across the
linked administrative sources. The descriptive sta-
tistics presented below therefore refer to the effec-
tive estimation sample rather than to the entire SME
population.

The section opens with descriptive statistics for
the SME sample. Micro and small enterprises are
most numerous, whereas medium-sized firms ac-
count for a disproportionately high share of sales,

Table 1
Sample composition and economic contribution by firm size

value added, and exports (Table 1). Financing con-
straints are more common among younger firms and
those engaged in innovation. Innovation activities
and certification are highly concentrated and occur
more frequently among exporters than among non-
exporters (Table 2). Firms receiving support are typ-
ically larger, more often active in tradable sectors,
and more likely to implement standards and certifi-
cations (Figures 1-2).

Firm size Share of firms Share of Share of value | Share of exports Mean age Mean employees
(%) employment (%) added (%) (%) (years)

Micro* 58.0 32.0 18.0 7.0 7.2 9

Small 31.0 42.0 38.0 29.0 9.8 34

Medium 11.0 26.0 44.0 64.0 12.4 145

Total 100.0 100.0 100.0 100.0 — —

*Micro enterprises are defined as firms with fewer than 10 employees, small enterprises as those with 1049 employees, and
medium-sized enterprises as those with 50-249 employees. Shares sum to 100 within each column. The descriptive statistics are
calculated for the effective analytical sample used in the panel estimations rather than for the full population register of SMEs.

Because the panel is unbalanced, firm counts and shares are based on pooled firm-year observations unless stated otherwise.

Note: compiled by the author based on the analytical sample

Table 1 indicates a pronounced size-related ca-
pability gradient. Although micro and small firms
account for 89% of all enterprises, medium-sized
firms (11% of the sample) generate 44% of total
value added and 64% of exports. This pattern im-

Table 2

plies that policy impact will be greatest when high-
potential small firms are supported in crossing key
capability thresholds toward medium scale — above
all in management, technology, and quality and
compliance capacity.

Access-to-finance barriers and innovation metrics by exporter and non-exporter firms

Indicator Non-exporters Exporters
Loan rejection or discouragement (% of firms) 27.4 18.1
Collateral-to-loan ratio (% of principal) 142 118
Interest premium over prime (percentage points) 5.1 3.6
R&D intensity (% of sales) 0.8 2.1
Firms with a new-to-market product (%) 9.7 26.8
Firms with process innovation (%) 18.2 37.4
Standards certification (any, % of firms) 21.5 58.6
Average number of certifications (count) 0.3 1.1
Observations (firms) 6.12 1.38

Note: Exporter = any positive goods/services exports in the last 3 years. Financing indicators refer to the past 12 months; innovation
and certification refer to the past 2 years; author’s calculations based on the study sample
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Table 2 shows that exporters experience fewer
financing constraints and allocate more resources to
intangible assets: they exhibit higher R&D intensity,
undertake product and process innovations more of-
ten, and display markedly higher rates of standards
and certification adoption. This configuration aligns
with strong complementarities between access to fi-

Figure 1

nance, capability development (R&D/design/compli-
ance), and sustained engagement in export markets.

Figure 1 demonstrates that supported SMEs
adopt quality standards and certifications more often
than non-supported firms, indicating that support is
associated with capability development and prepa-
ration for export activities.

Adoption of Quality Standards and Certifications among SMEs with and without Support
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Note: Compiled by the authors based on their calculations using DAMU (2024) and Baiterek (2024).

Figure 2

Changes in Innovation Intensity Around First Support Episode in Leading Hubs and Lagging Regions
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Note: Compiled by the authors based on a panel database of SMEs and administrative reporting on
government support programs from DAMU (2024) and Baiterek (2024).
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Figure 2 shows that innovation intensity increas-
es after the initial support episode (t = 0) in both
leading hubs and lagging regions. The post-support
rise is more pronounced in catching-up regions,
which points to stronger marginal effects where ini-
tial capability levels are lower.

After controlling for firm fixed effects,
sectorxyear shocks, and time-varying covariates,

access to external finance is positively related to
R&D intensity and to the likelihood of introducing
new products (Table 3). Instrumental-variable esti-
mates exploiting eligibility cut-offs and the phased
expansion of guarantee windows remain positive
and exceed the corresponding FE-OLS coeffi-
cients (Table 4), which supports a causal reading
of the results.

Table 3
Fundamental relationships between access to finance and innovation performance (FE—OLS)
. Guarantee/ | VC/Co- )
Dependent variable Lpan Crediv Grant (t) | Subsidized | investment | Firm FE SectorxYear N R .
obtained (t) | Assets (t) FE (within)
loan (t) (t)

R&D intensity (% of | 0.18%%** 0.27%%* 0.42%%%* 0.11%** 0.55%**

sales) (0.04) (0.06) (0.09) (0.05) ©12) | Yes Yes 7,500 | 0.41
New-to-market 0.031%%* | 0.046*** | 0.072%** 0.014* 0.089%#*

product (dummy) | (0.009) | (0.012) | (0.018) | (0.008) | (0.022) | Y Yes | 7500 1 0.28
Process innovation 0.027*** | 0.035%** 0.019* 0.053*** | 0.036**

(dummy) 0.008) | (0o1y | o1y | (0o14 | (0o17) | Y Yes 7,500 1 024
Note: Coefficients are marginal effects for dummies (linear probability model with firm FE) and semi-elasticities for R&D intensity.
Controls: log sales, leverage, tangible/assets, firm age. Clustered SE at firm level in parentheses. *, **, *** denote 10/5/1%; author’s
estimates based on firm-level panel data.

The pattern reported in Table 3 is analytically
important because it shows that financing does not
influence innovation in a uniform manner. Rather,
different instruments appear to ease different con-
straints within the firm. Equity-type instruments,
such as grants and venture capital or co-investment,
are more strongly associated with new-to-market
product innovation, which is consistent with the
view that high-risk, intangible, and longer-horizon
projects require forms of finance that can accommo-
date uncertainty and delayed returns. By contrast,

Table 4

guarantees and subsidized loans are more closely
connected with process innovation, suggesting that
these instruments are more effective when firms
pursue incremental upgrading, the modernization
of production routines, or efficiency gains related to
equipment. This distinction supports the theoretical
argument developed in the literature review: the re-
lationship between finance and innovation is instru-
ment-specific and depends on the type of capability
being developed rather than on access to liquidity
alone.

1V/2SLS estimates of how financing affects firms’innovation activity

Dependent variable Endogenous 2SLS coef. SE KPrk F (1st- Hansen p-val. N
regressor stage)
R&D intensity Credit/Assets (t) 0.44%** (0.14) 23.7 0.31 7.500

New-to-market product | Loan obtained (t) 0.062%*** (0.019) 26.5 0.44 7.500

Process innovation Guarantee/ 0.081%** (0.024) 19.8 0.39 7.500

Subsidized (t)

Note: Instruments: program eligibility thresholds; staggered expansions of guarantee windows by regionxyear. All models include
firm FE and sectorxyear FE plus baseline controls. KP rk F = Kleibergen—Paap rk Wald F statistic. Robust SE clustered by firm;
author’s estimates based on firm-level panel data.
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The IV results reinforce the interpretation of
financing as a causal determinant of innovation
rather than merely a correlate of stronger firms.
The fact that the 2SLS coefficients remain positive
and, in some cases, are larger than the correspond-
ing fixed-effects estimates suggests that standard
models may underestimate the effect of financ-
ing, since financially constrained firms are often
negatively selected in both observable and unob-

Figure 3

servable characteristics. In substantive terms, this
indicates that easing financing constraints may pro-
duce the greatest marginal effect precisely in cases
where firms are least able to self-finance risky in-
vestments aimed at capability development. This
finding is consistent with the theoretical expecta-
tion that credit frictions are especially restrictive
for SMEs engaged in intangible and innovation-
related activities.

Innovation Results by Type of Financial Instrument
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Note: Authors’ calculations based on panel data of SMEs in Kazakhstan for 2015-2024 and
administrative data from DAMU (2024), Baiterek (2024), and AIFC (2024).

Figure 3 provides visual support for an impor-
tant allocation principle: the effectiveness of poli-
cy depends not only on the volume of support, but
also on how well a particular instrument matches
the technological and organizational task facing
the firm. The figure indicates that product innova-
tion and process upgrading should not be regarded
as interchangeable outcomes of the same finan-
cial intervention. From the perspective of policy
design, this means that the choice of instrument
should correspond to the structure of firm needs:
where the goal is experimentation, design, or prod-
uct differentiation, equity-type and grant-based
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support appears more appropriate; where the goal
is modernization, scaling, or compliance-related
upgrading, risk-mitigated credit may be the more
suitable option.

The mediation analysis shows that innovation
is a central transmission channel: around 40% of
the effect of finance on exports operates via inno-
vation (Table 5), with higher mediated shares in
quality-intensive tradable sectors (Figure 4). Event-
study patterns display flat pre-trends and a distinct
post-support improvement in innovation and export
performance (Figure 5), which is consistent with a
causal mechanism.
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Table 5

Mediation and Sequential Effects in the Finance—Innovation—Export Relationship

Equation LHS variable Key RHS variables Coef. (SE) N R?
(A) Innovation R&D finance index (t) 0.29*** (0.06) 7.500 0.37
(B) Export participation Innovation (t to t+1) 0.085*** (0.020) 7.500 0.22
R&D finance index (direct) 0.045%* (0.018)
(C) Export quality (unit-value/ Tnnovation (t to t+2) 0214+ 0.06) | %20 | 027
quality z-score) 0
R&D finance index (direct) 0.09* (0.05)

Note: R&D finance index = standardized composite of loan obtained, credit/assets, grant, VC/co-investment (IV-predicted
components). All equations include firm FE, sectorxyear FE, and baseline controls. Mediation share = (AxB)/(AxB + direct).
Pooled mediation share: 0.41 (quality-intensive sectors: 0.52); authors’ estimates based on firm-level panel data.

The mediation results reported in Table 5 move the analysis beyond the standard question of whether

finance matters and instead address how it matters.
The finding that around 40% of the finance effect
on exports is transmitted through innovation indi-
cates that financing contributes to export upgrading
not only by expanding working capital or market
reach, but also by enabling firms to accumulate
capabilities that are necessary for competing in
external markets. This is theoretically important
because it supports a capability-based interpreta-
tion of SME internationalization: firms do not ex-
port more simply because they have more liquidity,
but because financing helps them transform liquid-

Figure 4

ity into product improvement, process adaptation,
certification, and other intangible assets that raise
export readiness and export quality. The stronger
mediated share in quality-intensive sectors further
suggests that the finance—innovation—export nexus
is most powerful where competitiveness depends
on cumulative capability formation rather than on
cost alone.

Figure 4 indicates that mediation through inno-
vation is highest in capability- and quality-intensive
tradable sectors and weaker in sectors where exports
depend less on R&D and certification.

Sectoral Distribution of Finance—Export Effects Channelled via Innovation
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Note: Authors’ calculations based on panel data of SMEs in Kazakhstan for 2015-2024 and
administrative data from DAMU (2024), Baiterek (2024), and AIFC (2024).
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Figure 5

Dynamic Profile of Innovation Effects on Export Market Entry and Export Revenue Growth
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Note: Authors’ calculations based on panel data of SMEs in Kazakhstan for 2015-2024 and
administrative data from DAMU (2024), Baiterek (2024), and AIFC (2024).

Figure 5 is consistent with a dynamic interpreta-
tion of the innovation process. The delayed response
of export entry and export revenues suggests that
the benefits of financing are not immediate, which
accords with the view that innovation-driven up-
grading requires time for implementation, certifica-
tion, market testing, and commercial scaling. This
temporal pattern is analytically important because
it helps explain why short-term evaluations may
underestimate programme effectiveness: support
directed at innovation should not be assessed only
through contemporaneous export outcomes when
the underlying mechanism operates through capa-
bility accumulation and delayed commercialization.

The heterogeneity results show that the margin-
al productivity of financial support differs system-
atically across firm groups, which carries important
theoretical and policy implications. Medium-sized

Table 6

firms appear to convert additional finance into inno-
vation and export gains more effectively than micro
firms, as they are more likely to possess the organi-
zational base required to absorb new resources. At
the same time, small firms demonstrate substantial
gains once they pass key capability thresholds, sug-
gesting that the transition from small to medium
scale is a strategically important stage for policy in-
tervention. The stronger effects observed in tradable
manufacturing, ICT, and catch-up regions further
indicate that support generates the highest develop-
mental returns where capability gaps are significant
but still capable of being overcome. In this sense,
the findings support a selective rather than uniform
approach to SME policy: the objective should be not
broad financial expansion as such, but the targeted
easing of constraints in contexts where finance can
stimulate capability upgrading.

1V Results on Heterogeneous Finance Impacts on Innovation and Export Outcomes

Grou RaeD imensiy 1 per| o YOI | Gy om Gunrantes/ | BT aualty 1) |
’ VC/Co-investment Subsidized loan

Firm size
Micro (<10 emp.) 0.26** (0.12) 0.041* (0.022) 0.037** (0.018) 0.08 (0.06) 2.840
Small (10-49) 0.39%** (0.11) 0.067*** (0.020) 0.072%%* (0.021) 0.17** (0.07) 3.210
Medium (50-249) 0.53* (0.16) 0.071** (0.030) 0.096* (0.028) 0.24* (0.08) 1.450

Firm age
Young (<5 years) 0.41%** (0.14) | 0.092* (0.026) 0.051** (0.024) | 0.19%* (0.08) | 2.120
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Continuation of the table

Group RAD inensity T per| g 00 rom | (o) om Guarates/ | EXPOR Sl 1 @) |
’ VC/Co-investment Subsidized loan
5-10 years 0.45%** (0.13) 0.066%* (0.027) 0.079*** (0.025) 0.21%* (0.09) 2.980
>10 years 0.38%** (0.12) 0.040* (0.023) 0.088* (0.024) 0.16** (0.07) 2.400
Sector
Tradable mfg. & ICT 0.49* (0.12) 0.081* (0.021) 0.082*** (0.022) 0.28* (0.08) 3.540
Construction & local services 0.31%* (0.13) 0.036* (0.020) 0.061** (0.025) 0.10%* (0.06) 3.960
Region
Hubs (Astana/Almaty) 0.42*** (0.11) 0.062** (0.025) 0.074*** (0.022) 0.18%* (0.07) 3.650
Catch-up oblasts 0.47* (0.15) 0.070%* (0.027) 0.089* (0.026) 0.23*(0.09) 3.850
Note: 1V specifications mirror Tables 3—4. Entries are second-stage coefficients with firm FE, sectorxyear FE, and baseline controls;
robust SE in parentheses. ***, ** * denote 1/5/10% significance. “Export quality via innovation” is the coefficient on predicted
innovation in the quality equation; authors’ estimates based on firm-level panel data

Robustness tests show that the key results hold
when using alternative measures, different sample
constraints, different matching schemes, and pla-
cebo distributions, which supports the interpretation
of the finance — innovation — export relationship
through the prism of the accumulation and develop-
ment of firm competencies.

The results indicate that SME programmes de-
liver the largest export-upgrading effects when
financial support is directly linked to capability
building (R&D, design, standards and certification,
managerial improvement). This points to the need
to target high-potential small firms that are moving
toward medium scale and to give priority to catch-
up regions where marginal returns are greater. Sup-
porting quality infrastructure and export-readiness
services is essential to turn additional liquidity into
durable competitive advantages.

Additional robustness checks show that the
mediation results are not driven by a single index
specification. The estimated indirect effect running
from finance to innovation and then to export re-
mains positive when the composite finance index
is replaced with narrower variants, when individual
financing instruments are introduced separately, and
when innovation and export quality are measured
with alternative sets of proxies. Although the size of
the mediated share changes somewhat across speci-
fications, the main conclusion remains the same: a
substantial part of the export effect of finance op-
erates through the formation of innovation-related
capabilities.

The study has several limitations. First, the me-
diation analysis is based on constructed indices and
proxy variables, which may not fully capture latent

concepts such as innovation quality, the depth of
organizational upgrading, or the sophistication of
export performance. Some degree of measurement
error is therefore unavoidable, especially where ad-
ministrative reporting is uneven or where observable
indicators reflect only part of the underlying capa-
bility. Second, although alternative index construc-
tions and proxy sets produce substantively similar
results, the exact magnitude of the mediated effect
should be interpreted with caution. Third, despite
the use of instrumental-variable approaches, residu-
al selection bias may still remain. Fourth, the panel
horizon does not permit a reliable assessment of the
long-term persistence of effects and spillovers. In
addition, general-equilibrium mechanisms are not
taken into account within the firm-level analysis.
The empirical findings point to several more
specific policy conclusions. First, the evidence pre-
sented in Tables 3 and 6 indicates that differentia-
tion of instruments should become a central prin-
ciple in the design of SME support. Grants, venture
capital, and co-investment mechanisms should be
targeted mainly at younger and innovation-oriented
firms engaged in product development, whereas
guarantees and subsidized loans are better suited
to firms focused on process modernization, equip-
ment renewal, and compliance upgrading. Second,
the mediation results in Table 5 suggest that finan-
cial support should not be assessed solely through
disbursement volumes or short-term firm survival.
Since a substantial share of export gains is transmit-
ted through innovation, support programmes should
include explicit capability-oriented components,
such as certification, testing, design, quality infra-
structure, and managerial upgrading, and should
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evaluate whether firms transform funding into mea-
surable innovation outputs. Third, the heterogene-
ity estimates show that targeting is important. The
strongest export-upgrading effects are found among
medium-sized firms, enterprises in tradable sectors,
and firms located in catch-up regions. This indi-
cates that policy should give priority to firms and
territories where the marginal return to capability-
oriented support is greatest, rather than distribut-
ing instruments uniformly across the SME sector.
Fourth, the dynamic evidence from the event-study
analysis demonstrates that programme evaluation
should take time lags into account. Innovation-
oriented support is unlikely to generate immediate
export gains, so monitoring systems should rely on
medium-term indicators that capture the sequence
from financing to innovation and then to export up-
grading. Taken together, these findings support a
shift away from volume-based SME support toward
a modular architecture in which instrument choice,
capability services, territorial targeting, and evalu-
ation horizons are aligned with the empirically ob-
served mechanisms of upgrading.

Taken together, the results point to a capabil-
ity-centred reading of the finance—innovation—ex-
port nexus in Kazakhstani SMEs: relaxing financ-
ing constraints raises innovation inputs and outputs,
and a sizeable fraction of the resulting export gains
is transmitted through innovation, with the expected
lags between innovation and commercialisation. Ef-
fects are strongest when support is closely matched
to firm needs and complemented by standards, cer-
tification and managerial upgrading, particularly for
high-potential firms growing into the medium-size
segment and for catch-up regions. Overall, the find-
ings argue for a modular package of instruments that
links liquidity to measurable capability formation
and export-quality upgrading, under transparent gov-
ernance and clearly defined additionality safeguards.

More broadly, the empirical evidence suggests
that the contribution of finance to SME export de-
velopment is conditional rather than automatic. The
results are most consistent with a capability-based
interpretation, according to which financing matters
because it enables certain firms, in particular sectors
and regions, to undertake innovation and quality up-
grading that later lead to export gains. This shifts
the analytical focus away from the simple logic
of “more finance = more exports” and toward the
question of how financial instruments interact with
firm heterogeneity, institutional support, and the se-
quencing of capability formation. In this respect, the
article contributes not only descriptive evidence on
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SME support in Kazakhstan, but also a more struc-
tured explanation of why some forms of finance are
more developmentally effective than others.

Conclusion

The results show that easing financial con-
straints for SMEs leads to concrete capability gains
and, with a short delay, to export upgrading and
subsequent firm growth. Controlling for rich sets of
fixed effects, both access to external finance and the
degree of its utilisation are associated with higher
R&D intensity and a greater probability of introduc-
ing new-to-market products and implementing pro-
cess improvements; instrumental-variable estimates
lend support to a causal reading of these links. The
mix of instruments plays a decisive role: risk-bear-
ing, equity-like tools (grants, venture capital and
co-investment schemes) are most strongly related to
product innovation, while guarantees and subsidised
loans are more often connected with process mod-
ernisation and investment in machinery and equip-
ment. Roughly 40% of the total finance—export
effect is transmitted through innovation — with
this share exceeding 50% in quality-intensive trad-
able industries — indicating that financial support
boosts export performance mainly when it fosters
the build-up of intangible assets (design, standards,
certification) rather than simply scaling up existing
operations.

The heterogeneity patterns indicate where
policy attention should be concentrated. Medium-
sized firms are the most effective at converting ad-
ditional finance into innovation and stronger export
outcomes, while small enterprises show the highest
proportional improvements once they pass critical
capability thresholds. Younger firms respond more
sensitively to equity-type instruments, whereas
more established businesses benefit relatively more
from partially de-risked credit; the strongest quality
upgrading is recorded in tradable manufacturing and
ICT. In less developed regions, the marginal effect
of finance is higher when it is bundled with non-
financial assistance (standards, export-readiness,
managerial upgrading). The time profile of effects is
also intuitive: innovation typically precedes export
entry by about one to two years, after which rev-
enue growth accelerates, reflecting the lag needed
for commercialization and market expansion.

For Kazakhstan’s policy architecture, the evi-
dence argues for a modular toolkit that ties liquidity
provision directly to capability development at the
firm level. In practice this implies:
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- expanding competitive VC/co-investment fa-
cilities and results-based grant schemes aimed at
young, innovation-driven enterprises;

- widening guarantee programmes and asset-
backed credit to finance process upgrading in more
established SMEs;

- systematically integrating complementary ser-
vices — quality infrastructure, certification support,
IP assistance and export-readiness coaching — into
financial interventions;

- prioritising high-potential small firms on a
path toward medium size, as well as lagging re-
gions where the additional impact of support is
highest.

Governance mechanisms should uphold addi-
tionality and crowding-in by means of transparent
eligibility criteria, time-bound support, clearly spec-
ified KPI frameworks (covering innovation inputs
and outputs, export quality and mobilised private
investment), and robust ex-post impact evaluations
with results disclosed to the public.

Several reservations qualify the interpretation
of these results. The available indicators of innova-
tion and export quality are noisy and only indirectly

Author contributions:

reflect underlying capabilities; selection effects and
unobserved shocks cannot be fully excluded; and
long-run general-equilibrium adjustments (such as
exchange-rate dynamics or emerging input bottle-
necks) lie outside the scope of this work. Future
research should extend the time horizon to judge
persistence and spillovers, exploit sharper policy
discontinuities for identification, and analyse how
financial support interacts with public procurement
and green-transition instruments. Even with these
constraints, the evidence reinforces a capability-
centred view: when carefully structured finance is
paired with standards-related assistance and mana-
gerial upgrading, Kazakhstan can accelerate export-
led development and secure lasting productivity
gains. Nevertheless, the stability of the main results
across alternative proxy definitions and index con-
structions suggests that the central findings are not
tied to any single operationalization of the media-
tion mechanism.
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