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Introduction
The post-2022 relocation of skilled labor and capital from the Russian Federation redistri-

buted roughly 800,000 people — with a high share of information-technology profession-
nals — across small open economies in the South Caucasus, Central Asia, the Balkans, and
the Gulf [Kamalov et al., 2025, 8-14; OECD, 2024, 24-31]. Armenia, with a developed
pre-shock IT ecosystem and visa-free entry for Russian citizens, became one of the main
destinations, receiving an estimated 110,000 arrivals in 2022, including around 50,000 IT
professionals and approximately 2,000 relocating firms, alongside nearly USD 1.75 billion
in transfers [APRI Armenia, 2023; Sandoyan et al., 2024, 545-548]. Importantly, the shock
was bidirectional: the partial reversal beginning in 2024 provides rare variation within the
same cohort and sector.

Following the initial expansion of the high-tech sector, the expatriate technology work-
force declined by approximately 12 percent, while the number of original arrivals remain-
ning in the country fell to around 60,000 by the end of 2024. Conventional migration eco-
nomics would predict a proportional decline in sectoral gains. However, Armenia expe-
rienced a different outcome: the share of local-origin employees increased to roughly 81
percent, active high-tech firms continued to grow, and aggregate output remained stable
[Manukyan, 2025; Ministry of High-Tech Industry, 2025]. This divergence challenges
frameworks that view migration shocks as one-directional or assume symmetric reversal,
creating an important empirical puzzle for small open economies.

Armenia provides a unigue setting for examining this phenomenon. The 2022 inflow rep-
resented approximately 3.7 percent of the resident population, entered an existing techno-
logy ecosystem, and was followed by measurable outflow — an uncommon combination
in contemporary migration episodes.

To explain this asymmetry, this article introduces the Selective Migrant Retention Effect,
a mechanism whereby the reversal phase of a skilled-migration shock disproportionately
sheds less-embedded migrants while retaining those with stronger professional, capital,
social, institutional, and market ties. The framework argues that long-term sectoral gains
depend not on the size of the initial inflow but on the degree of migrant embedding
achieved during the expansion phase. Extending the author’s previous work on incentive
mechanisms in small open economies [Zakharyan, 2025, 67—69], this article analyzes mig-
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ration shocks with endogenous reversal selection, presents the natural-experiment frame-
work, develops the theoretical contribution, examines Armenian evidence, and derives
policy implications for economies exposed to geopolitically driven migration shocks.

Methodology
This study employs a conceptual and qualitative research design based on 3 components:

1. A focused interdisciplinary review (2016-2025) integrating four strands of literature:
skilled migration and migration economics, return-migration selectivity [Dustmann & Gor-
lach, 2016, 98-136], innovation and knowledge-spillover dynamics [Audretsch & Belitski,
2022, 1329-1357], and macroeconomic responses to large external inflows [IMF, 2024,
12-18; EBRD, 2023, 4-12].

2. A triangulated analysis of macroeconomic and sectoral evidence from official national
and international sources, including the Statistical Committee of the Republic of Armenia,
the Central Bank of Armenia, the Ministry of High-Tech Industry, and international finan-
cial institutions [IMF, 2024, 6-18; EBRD, 2023, 4-12; World Bank, 2024, 4-8].

3. The development of a new theoretical mechanism — the Selective Migrant Retention
Effect — together with its testable implications and a framework for future empirical eva-
luation.

The study follows an abductive approach, moving from an observed empirical pattern —
the persistence of Armenia’s high-tech sector despite the partial departure of the migrant
cohort that initially fueled its expansion—to the formulation of a mechanism capable of
explaining that outcome. A conceptual stage is appropriate because firm-level microdata
remain largely inaccessible and the available time series are relatively short. Accordingly,
the article seeks to establish a theoretical foundation rather than estimate causal effects
directly. Armenia’s post-2022 experience can be treated as a natural experiment for four
reasons. First, the migration shock was largely exogenous, resulting from geopolitical
events external to Armenia’s domestic economy [Kamalov et al., 2025, 8-14]. Second, the
inflow occurred in two clearly identifiable waves during 2022. Third, the subsequent par-
tial outflow from 2024 provides rare bidirectional variation within the same cohort. Finally,
comparable recipient countries — including Georgia, Kazakhstan, Serbia, and Moldova —
offer potential counterfactual cases for future empirical analysis.

The framework links migration inflows, migrant embedding, and long-term sectoral out-
comes. Sectoral capacity is assessed through indicators such as firm counts, employment,
turnover, and exports, while embedding is approximated through observable ties across
five dimensions — professional, capital, social, institutional, and market. The central hypo-
thesis is that the durability of sectoral gains depends not on the gross size of the inflow but
on the degree of embedding achieved during the expansion phase. This proposition differ-
rentiates the framework from conventional before-and-after analyses and provides a basis
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for future causal testing using synthetic and staggered difference-in-differences approaches
[Arkhangelsky et al., 2021, 4088-4118; Callaway & Sant’ Anna, 2021, 200-230].

Literature review
Research consistently shows that high-skilled migration promotes innovation, producti-

vity, and entrepreneurship in host economies. Immigrant inventors contribute substantially
to patenting and generate complementarities with native workers [Bernstein et al., 2024,
12-25], while evidence from immigration liberalization confirms positive innovation ef-
fects [Beerli et al., 2021, 985-1000; Kerr, 2018, 45-72]. However, this literature primarily
examines migration inflows and provides limited explanation of how sectors respond when
such inflows partially reverse.

The return-migration literature demonstrates that mobility decisions are selective and inf-
luenced by skills, integration, and economic conditions [Dustmann & Gorlach, 2016, 98—
136], but it does not address large-scale, geopolitically driven migration shocks. Similarly,
innovation research emphasizes the role of local embedding and knowledge spillovers in
sustaining technology clusters [Audretsch & Belitski, 2022, 1329-1357], while macroeco-
nomic studies focus mainly on managing large external inflows rather than on the persis-
tence of sectoral gains after reversal [IMF, 2024, 12-18; EBRD, 2023, 4-12].

Studies on Armenia document the scale and external drivers of the post-2022 migration
shock [Kamalov et al., 2025, 8-14; Sandoyan et al., 2024, 545-560; 2025, 4-18], while in-
ternational institutions interpret the adjustment as transitional [IMF, 2024, 6-18; EBRD,
2023, 4-12]. Although modern causal approaches provide suitable tools for future eva-
luation [Arkhangelsky et al., 2021, 4088-4118; Callaway & Sant’Anna, 2021, 200-230],
existing literature does not explain why sectoral capacity may persist after a skilled-mig-
ration reversal. This article addresses this gap through the Selective Migrant Retention
Effect.

Scientific novelty

The novelty of this study lies in addressing a gap across several established research areas.
Existing literature has examined the benefits of skilled migration for host economies [Bern-
stein et al., 2024, 12-25; Beerli et al., 2021, 985-1000], the effects of skilled emigration
on source countries [Anelli et al., 2023, 218-252], selective return migration [Dustmann
& Gorlach, 2016, 98-136], and the role of local embedding in innovation ecosystems
[Audretsch & Belitski, 2022, 1329-1357]. However, these approaches do not explain how
a high-skilled migration shock evolves during its reversal phase. The post-2022 Armenian
case provides a rare setting to study this process due to the combination of an exogenous
shock, large-scale inflow, pre-existing technology capacity, and subsequent partial rever-
sal. The study makes five main contributions:

1. Theoretical contribution. The article introduces the Selective Migrant Retention Effect,
a new mechanism explaining why migration-driven sectoral gains may persist after partial
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outflow. It shifts the focus of migrant selection from the initial migration decision to the
reversal phase and conceptualizes embedding as a dynamic factor determining long-term
retention.

2. Empirical contribution. The study documents the Armenian post-2022 pattern in which
a declining expatriate workforce coincided with a rising local-origin workforce share, con-
tinued growth in firm numbers, and stable sectoral output, revealing an asymmetry not
explained by existing frameworks.

3. Methodological contribution. The article develops an approach for measuring migrant
embedding through observable indicators and proposes a natural-experiment framework
based on the two-wave inflow, subsequent reversal, and comparable recipient countries.
4. Integrative contribution. The study connects migration economics, return migration,
innovation and entrepreneurship economics, and macroeconomic adjustment literature into
a unified life-cycle framework explaining how temporary migration shocks can generate
lasting structural effects.

5. Policy contribution. The article reframes migration shocks as opportunities requiring
proactive embedding policies rather than only short-term management, suggesting that
strengthening local integration during the inflow phase is essential for converting tempo-
rary migration into durable economic capacity.

Together, these contributions provide a new theoretical and empirical perspective on how
small open economies can transform temporary skilled-migration shocks into long-term
innovation capacity. The Armenian case therefore serves not only as a country-specific
analysis but also as a basis for a broader and testable framework applicable to similar
economies facing geopolitically driven migration shocks.

Analysis

The gnalysis evaluates the observed evidence against the proposed mechanism. The post-
2022 migration shock was exceptional in scale and composition: Armenia received around
110,000 arrivals from Russia in 2022, including approximately 50,000 IT professionals
and 2,000 relocating firms, concentrated in two waves following the invasion of Ukraine
and the partial-mobilization announcement [APRI Armenia, 2023; Kamalov et al., 2025,
11-14]. This timing provides a rare setting for studying both the expansion and reversal
phases of a migration shock. The macroeconomic effects followed patterns identified in
the inflow literature: transfers reached approximately USD 1.75 billion, the dram apprecia-
ted by about 25 percent, and monetary policy tightened sharply to contain inflationary pres-
sure [Sandoyan et al., 2024, 547-550; IMF, 2024, 6-11; EBRD, 2023, 4-9]. At the sectoral
level, the ICT component of GDP increased by roughly 32 percent in the first three quarters
of 2022, while IT company registrations grew substantially [World Bank, 2024, 5-8; APRI
Armenia, 2023]. By 2024, high-tech turnover reached approximately USD 2.3 billion,
exports approached USD 877 million, employment exceeded 58,000, and average techno-
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logy-sector wages substantially exceeded the national average [Manukyan, 2025; Ministry
of High-Tech Industry, 2025; Statistical Committee of the Republic of Armenia, 2025].

From 2024, the expansion partially reversed: expatriate IT employment declined by about
12 percent, total arrivals remaining in Armenia fell to approximately 60,000, and GDP
growth slowed from 12.6 percent in 2022 and 8.3 percent in 2023 to 5.9 percent in 2024
[Statistical Committee of the Republic of Armenia, 2025; Manukyan, 2025; World Bank,
2024, 4-7]. However, the sector demonstrated asymmetric resilience: the local-origin emp-
loyment share increased to roughly 81 percent, active firm numbers continued to grow, and
output remained stable [Manukyan, 2025; Ministry of High-Tech Industry, 2025]. While
the employment-share increase partly reflects workforce composition, continued firm
growth and output stability indicate genuine persistence of sectoral capacity.

The Selective Migrant Retention Effect explains this persistence through differential em-
bedding. During reversal, migrants with weaker local ties are more likely to exit, while
those embedded across the five dimensions — professional, capital, social, institutional,
and market — face higher exit costs and remain. These ties take concrete forms such as
professional networks, business ownership and capital investment, family connections,
institutional integration, and local market relationships, and because they reinforce one
another, a temporary inflow can generate longer-term structural capacity.

The mechanism extends existing theories in several directions. It adds a dynamic dimen-
sion to innovation research by treating resilience, rather than only formation capacity, as a
defining characteristic of innovation ecosystems [Audretsch & Belitski, 2022, 1329-1357].
It explains labor-market spillovers through knowledge transfer from migrant professionals
to local workers [Bernstein et al., 2024, 12-25; Beerli et al., 2021, 985-1000], clarifies
why embedded migrant-founded firms are more likely to persist [Kerr & Kerr, 2020], and
identifies embedding depth rather than inflow size as the key determinant of durable trans-
formation.

A comparative framework with Georgia, Kazakhstan, Serbia, and Moldova provides a ba-
sis for future testing. These countries experienced similar migration shocks but differ in
institutional conditions affecting embedding, including residency, business access, proper-
ty rights, and ecosystem maturity. The mechanism predicts stronger persistence where dee-
per embedding is easier to achieve.

The framework generates several testable predictions: migrants who remain should demon-
strate higher levels of professional, capital, social, institutional, and market embedding;
long-term sectoral capacity should correlate more strongly with embedding depth than with
total arrivals; and cross-country differences should reflect institutional conditions. These
hypotheses can be examined through synthetic and staggered difference-in-differences
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approaches once micro-level data become available [Arkhangelsky et al., 2021, 4088—
4118; Callaway & Sant’Anna, 2021, 200-230].

The policy implication is that migration windfalls should be managed proactively. While
conventional measures such as sterilization, reserves, and macroprudential tools address
short-term pressures [IMF, 2024, 12-18], long-term gains depend on strengthening embed-
ding during the inflow phase. Relevant instruments include local hiring incentives, accele-
rated residency pathways, support for migrant—local business integration, and family adap-
tation measures. Armenia’s 2025-2031 policy framework already incorporates elements
of this approach, such as a 60 percent personal-income-tax reimbursement for new hires
[Ministry of High-Tech Industry, 2025].

The analysis has several limitations. The mechanism is derived from a single ongoing case
and requires broader empirical validation. Available evidence relies mainly on aggregate
indicators rather than firm-level data, and some measures — such as local-origin employ-
ment share — contain compositional effects. Moreover, the 2022-2023 expansion was
strongly influenced by external factors [Sandoyan et al., 2024, 545-560]. Therefore, the
framework applies primarily to cases involving large skilled-migration shocks, capable
host ecosystems, and institutions that enable deep migrant embedding.

Conclusions
This article has analyzed the post-2022 inflow of Russian technology professionals, entrep-

reneurs, and firms to Armenia as a natural experiment on high-tech sector formation in a
small open economy. Despite a roughly 12 percent contraction of the expatriate workforce
in 2024, local-origin participation rose to about 81 percent, active firm counts kept gro-
wing, and output stabilized — outcomes that standard migration economics does not pre-
dict and existing frameworks cannot explain.

Its central contribution, the Selective Migrant Retention Effect, holds that the reversal
phase of a skilled-migration shock selectively sheds the least-embedded migrants and re-
tains those with the deepest professional, capital, social, institutional, and market ties, ex-
tending the author’s prior work [Zakharyan, 2025, 67-69] from steady-state to dynamic
analysis under exogenous shocks with endogenous reversal selection. For theory, it integ-
rates four literatures into a unified framework for the durability of sectoral gains from skil-
led-migration shocks; for empirical work, it yields predictions operationalizable through
firm-level microdata and cross-country comparison; for policy, it reframes windfall mana-
gement as preventive — securing durability in advance by deepening embedding during
the inflow, rather than by attracting migrants or sterilizing inflows alone.

Further research should estimate the mechanism formally via synthetic and staggered dif-
ference-in-differences [Arkhangelsky et al., 2021, 4088-4118; Callaway & Sant’Anna,
2021, 200-230] across Armenia, Georgia, Kazakhstan, Serbia, and Moldova, testing the
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predicted embedding indicators. As geopolitically driven migration recurs, the question the
Armenian episode poses — not whether a windfall arrives but whether its gains can be
made to last — will face a growing number of small open economies, and the framework
here provides the foundation for measuring whether that conversion occurs.
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The redistribution of highly skilled labor and capital from the Russian Federation following
the outbreak of the Russian-Ukrainian war in 2022 created a unique opportunity to assess
the impact of migration shocks on the development of the high-tech sector. In 2022, app-
roximately 110,000 migrants entered the Republic of Armenia, including around 50,000
information technology specialists and nearly 2,000 relocated companies. As a result, the
country’s high-tech sector experienced rapid expansion, followed by a partial decline be-
ginning in 2024 as a portion of migrants subsequently emigrated. Conventional theories of
migration economics suggest that such an outflow should lead to a proportional reduction
in sectoral capacity. However, Armenia’s experience reveals a different pattern: the share
of locally sourced labor continued to increase, the number of operating firms kept growing,
and the sector’s gross output remained relatively stable. To explain this phenomenon, the
article introduces the concept of the Selective Migrant Retention Effect, according to which
migrants who are more deeply integrated into the host country’s economic and institutional
environment are more likely to remain during the reverse migration phase, whereas less
integrated migrants are more likely to leave. Consequently, a temporary migration inflow
may generate long-term structural transformation. Treating the 2022-2025 two-sided mig-
ration shock as a natural experiment, the study integrates theoretical perspectives from
migration economics, human capital theory, knowledge spillover literature, and innovation
ecosystem research into a unified analytical framework. It develops testable propositions
and offers policy recommendations for small open economies exposed to geopolitically in-
duced migration shocks.
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