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Abstract

This paper examines how sanctions on a major trading partner affect the firms,
workers, and trade of a non-sanctioning economy, considering the case of Armenia
and the Western sanctions on Russia. Using transaction-level customs data for 2018-
2024 matched with employer—employee records for 2018-2023 I document a sharp
increase in Armenia’s intermediary role: exports to Russia rise markedly along pre-
existing firm—product-partner relationships, sanctioned goods are disproportionately
channeled through potential same-firm intermediation, and the expansion operates
through new product lines, more sources, and higher recorded unit values. Relative
to non-trading firms, trading firms expand turnover and turnover per worker with no
increase in employment; furthermore, these rents are shared with their workers who
obtain wage gains with no increase in hours worked. To interpret these patterns I
develop a capability-based heterogeneous-firm model in which productivity governs
export participation while a separate relationship capability governs direct versus indi-
rect access. Calibrated to the administrative moments, the model attributes a welfare
gain of 0.9 percent to the post-2022 adjustment, of which intermediation accounts for
0.17 percentage points, approximately 19 percent. The paper also introduces Arme-
nia’s newly accessible administrative datasets as a resource for future research.
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1 Introduction

Geopolitical tensions over the past decade have increasingly culminated in trade sanctions
among major economic powers, reducing trade between sanctioning and target economies
(Felbermayr et al., 2020, 2021; Morgan, Syropoulos and Yotov, 2023). By restricting tar-
get countries’ access to traditional suppliers and markets, these measures create a relative
advantage for non-sanctioning economies', opening new demand and sourcing opportu-
nities even as they heighten payment, compliance, and enforcement risks (Corsetti, Demir
and Javorcik, 2024; Chupilkin et al., 2024). Firms in these economies can fill the resulting
trade vacuum through expanded domestic production, reallocation within existing rela-
tionships and product baskets, or indirect trade rerouting (Corsetti, Demir and Javorcik,
2024). This paper asks which of these margins drive the adjustment, which firms and
workers benefit, and how much indirect market access contributes to domestic consumer
welfare.

I study Armenia after the escalation of Western sanctions on Russia in February 2022.
Armenia is a small open economy, Russia is its largest trading partner, and both countries
belong to the Eurasian Economic Union (EAEU). These features make Armenia a useful
setting in which to observe how a small non-sanctioning economy responds when trade
between a target country and sanctioning economies becomes more costly. I use novel
transaction-level customs data from January 2018 through December 2024 and matched
annual firm and employer—employee records from 2018 through 2023.

I begin by documenting the margins of Armenia’s post-2022 adjustment using descrip-
tive evidence. Annual exports rise by approximately 95 percent between 2021 and 2023,
while imports rise by 76 percent. Trade participation broadens mainly on the import side:
the number of active importers increases by 58 percent, compared with 24 percent for

exporters. The expansion is also highly heterogeneous across products and firms. The

!Throughout the paper, the terms “neutral partners” and “non-sanctioning partners” refer to economies
that had not imposed trade sanctions on Russia by December 2024.



number of firms exporting sanctioned products rises by 59.6 percent, compared with only
3.1 percent for non-sanctioned products, while the quarterly firm-level 99th percentile of
export value increases almost fivefold, from USD 3.56 million in 2021Q4 to USD 17.73
million in 2023Q4 (Table 1).

I then move to examine these two dimensions of heterogeneity in a series of empiri-
cal settings: differences between sanctioned and non-sanctioned products, and differences
across Russia, sanctioning partners, and non-sanctioning partners. Combining these di-
mensions allows me to distinguish a general post-2022 expansion of Armenian trade from
reallocation specifically associated with restricted products and the Russia-facing trade
corridor. The empirical analysis then relies on the assumption that Armenia and Armenian
firms in particular had no influence over the timing or the scope of geopolitical events and
sanctions against Russia.

At the extensive margin, the results do not show relative firm entry into Russian export
markets. Relative to non-sanctioning destinations, quarterly exporter entry into Russia
falls by 9.4 percentage points, while exporter exit falls by 8.4 percentage points. Russia-
linked export relationships therefore become more persistent. Among continuing firm—
destination relationships, however, the probability of adding a product rises by 7.4 per-
centage points and the probability of dropping one rises by 6.8 percentage points, indi-
cating substantial product-basket reshuffling (Table 3). The zero-inclusive product-level
event studies uncover a different extensive margin. Extended two-way fixed-effects PPML
estimates show increases in sanctioned-product export value and destination counts after
listing, together with increases in the number of Armenian importers and foreign sourcing
origins (Figure 4; Nagengast and Yotov, 2025). Thus, within-span interruption and reacti-
vation matter at the product—quarter level, while the sourcing network broadens through
additional participating firms and origins.

At the intensive margin, the evidence does not support a broad increase in Russia-

bound physical quantities. Within active firm—product—partner relationships, Russia-bound



volume, value, and recorded unit values rise relative to non-sanctioning destinations.
Much of the volume and value pattern, however, reflects contemporaneous changes com-
mon to the firm or product; after accounting for these forces, only the higher recorded
unit values remain as a clear Russia-specific differential (Table 7). The sanctioned-product
results similarly distinguish changes within active relationships from adjustment through
previously inactive flows, pointing to a combination of within-relationship and extensive-
margin reallocation rather than a single uniform response (Table 9). Direct measures
of potential intermediation provide the clearest evidence on the mechanism: after 2022,
sanctioned products are handled more intensively through intermediation, without a cor-
responding increase in the formation of new intermediation relationships (Table 12). Over-
all, the adjustment operates through the reorganization and deeper use of existing trade
links (including changes in product baskets, sourcing, intermediation, and recorded unit
values) rather than through a general surge in exports to Russia.

The firm-level incidence of the adjustment is concentrated in revenue rather than em-
ployment. Relative to non-traders, firms that were importers or dual traders in 2021 record
post-2022 turnover increases of 0.23 and 0.25 log points, respectively, with much smaller
employment responses. Higher pre-shock potential-intermediation exposure is likewise as-
sociated with greater turnover and turnover per employee but not employment (Table 13).
The worker estimates also indicate higher salaries and hourly wages among workers ini-
tially attached to importers and dual traders, without a corresponding increase in hours
worked (Table 14).

To interpret these patterns, I develop a capability-based heterogeneous-firm model of
trade intermediation. Intermediation here differs from the conventional indirect-exporting
arrangement in which a producer sells abroad through a separate specialized intermediary
or wholesale firm (Ahn, Khandelwal and Wei, 2011; Bernard, Grazzi and Tomasi, 2015).
Instead, I classify a firm—product relationship as potentially intermediated when the same

Armenian firm exports an HS6 product after having imported that product during the



preceding twelve months. The measure, therefore, does not rely on wholesale-sector clas-
sifications or on observing a domestic producer selling through a middleman. Notably,
these potential intermediaries are not predominantly marginal or small firms. In 2023,
firms in the largest predetermined employment quartile account for 55.3 percent of mea-
sured intermediated volume, while firms in the largest turnover quartile account for 74.9
percent (Table 2).

Motivated by these facts, the model does not impose the standard productivity ranking
under which less productive firms export indirectly and more productive firms export di-
rectly. Productivity determines whether a firm serves a foreign opportunity and how much
it sells, while a separate relationship capability determines whether that opportunity is
served directly or indirectly. In the baseline, route capability is independent of productiv-
ity. The remaining structure follows a small-open-economy Melitz environment with CES
demand, Pareto productivity, fixed export costs, and free entry (Melitz, 2003; Demidova
and Rodriguez-Clare, 2009). Foreign demand, foreign prices, the wage, and nominal ex-
penditure are held fixed, while Armenian entry, domestic selection, active varieties, and
the domestic price index adjust. Crucially, goods exported indirectly do not enter Arme-
nian utility: intermediation affects Armenian consumer welfare only through its effect on
expected export profits, free entry, selection, and the set of Armenian varieties available
domestically. I discipline the no-intermediation counterfactual using the share of indi-
rectly served export relationships that could preserve foreign-market access by switching
to direct exporting if the indirect route disappeared. The model implies a consumption-
equivalent gain of 0.9 percent between the calibrated pre- and post-shock states, of which
intermediation accounts for approximately 19 percent.

The paper contributes to several strands of the literature. It adds to the body of re-
search examining the economic effectiveness of sanctions and their consequences on trade
patterns, studying that of sanctioning or target economies (Haidar, 2017; Crozet and Hinz,

2020; Babina et al., 2023; Drott, Goldbach and Nitsch, 2024), or of the non-sanctioning



economies (Hinz and Monastyrenko, 2022; Chupilkin, Javorcik and Plekhanov, 2023,
2024; Corsetti, Demir and Javorcik, 2024; Tyazhelnikov and Romalis, 2024). The con-
tribution lies in bringing novel, micro-level evidence from a small open economy situated
between a sanctioned major trading partner and the economies imposing the restrictions.

A related set of studies documents how firms adjust the operational terms of trade un-
der geopolitical stress. Aksoy et al. (2022) show that firms responded to COVID-19 by
increasing stockpiling and diversifying suppliers. Crozet, Demir and Javorcik (2022) find
that trade secured through letters of credit expanded during crises, while Corsetti, Demir
and Javorcik (2024) document a shift toward cash-in-advance transactions in Turkish ex-
ports to Russia, both reflecting firms’ efforts to mitigate counterparty risk. Chupilkin et al.
(2023) show that the share of Russian imports invoiced in yuan rose by 17 percentage
points after the 2022 sanctions, with larger shifts among non-sanctioning partners trad-
ing in industrial or dual-use goods. These papers establish that firms actively reconfigure
payment and sourcing arrangements in response to sanctions; the question that remains is
how these adjustments reshape the direction and composition of trade at the firm—product
level, which is the margin I study.

Firms respond differently to trade shocks. Sanctions reduce firm participation in the
sanctioning country, though those with prior experience in sanctioned markets are more
likely to persist, often rerouting trade through neighboring countries (Crozet et al., 2021).
Firms that exported to both Russia and its neighbors before 2014 cut direct sales to Russia
more than others after the 2014 sanctions. Ahn and Ludema (2020) show that directly
targeted firms face greater losses than their non-targeted competitors. Geopolitical ten-
sions drive economies toward “friendshoring” (prioritizing trade with allies) at the cost of
GDP losses (Javorcik et al., 2024). Hinz and Monastyrenko (2022) find that consumers
adjust their demand in response to sanctions, reducing their consumption of sanctioned
products, as shown through a difference-in-differences analysis using wholesale and pro-

duction data. I add to this strand of literature, providing evidence on how firms in non-



sanctioning economies such as Armenia adjust both the extensive and intensive margins
in response to sanctions-induced disruptions and compliance risks.

The paper also adds to the literature on the distributional impacts of trade liberalization
on the labor market (Autor, Dorn and Hanson, 2013; Autor et al., 2014; Ebenstein et al.,
2014; Helpman et al., 2017; Autor, Dorn and Hanson, 2021; Dix-Carneiro et al., 2023;
Kovak and Morrow, 2024). To the best of my knowledge, this paper is among the first to
combine firm and worker evidence on the adjustment of a small non-sanctioning economy
to sanctions on a major trading partner.

The paper proceeds as follows. Section 2 describes the sanctions timeline and Arme-
nia’s institutional setting. Section 3 introduces the customs, firm, and employee data and
presents the descriptive evidence. Section 4 develops the empirical designs and reports
the trade, firm, and worker results. Section 5 develops the model and its comparative stat-
ics. Section 6 maps the empirical moments into the model parameters and quantifies the
contribution of indirect access. Section 7 concludes. Additional descriptives, regressions,

event studies, and model derivations appear in Appendices A-D.

2 Timing of Sanctions

The Western sanctions imposed on Russia in 2022 expanded the measures introduced in
2014. The initial sanctions targeted Russian individuals, government officials, and entities
through asset freezes and travel restrictions. In the later stage of the conflict in 2014, sanc-
tions also involved trade of goods of great importance for the Russian economy, including
arms, dual-use goods, and equipment required by the oil and gas industry (Ashford, 2016;
Ahn and Ludema, 2020). All these efforts coincided with expansions in the list of Russian
individuals and entities banned from accessing the Western capital markets and financial
tools and led to retaliation from Russia, which restricted trade in selected agricultural

products from the West (Crozet and Hinz, 2020; Hinz and Monastyrenko, 2022).



In response to Russia’s recognition of independence of non-government-controlled ar-
eas in Ukraine’s Donetsk and Luhansk regions, as well as the deployment of Russian troops
into these territories, the European Union swiftly expanded its sanctions on February 23,
2022. These sanctions were broader and more restrictive along both the extensive and
intensive margins. First, the new measures now covered more sectors, including not just
arms or dual-use goods but also other advanced technologies such as quantum computing,
sensitive machinery, transportation equipment, and maritime navigation. They also re-
stricted exports of luxury goods. Imports of Russian commodities such as coal, iron, steel,
wood, oil, gas were also banned. Further, the sanctions led to the withdrawal of many
Western firms from Russia, leaving the production lines and other facilities and business
operations that were subsequently taken over by Russian firms. Additionally, concerns
over sanctions evasion led to scrutiny of similar product groups that could be misclassi-
fied in customs declarations to bypass restrictions. Over time, the EU broadened its scope,
imposing additional controls on the transit of sanctioned goods through Russia to third
countries. Chupilkin, Javorcik and Plekhanov (2024) offer a taxonomy of the products
sanctioned by the EU at the 6-digit HS level based on announcements by the EU. Sonnen-
feld et al. (2022) document more than 1000 firms that fled Russia. The list of sanctioned
individuals and entities, subject to asset freezes or travel bans, had expanded to 1,800
individuals and 500 entities by the end of 2024. Furthermore, the sanctions also included
restrictions on financial services and payment infrastructure: Russia was effectively cut off
from the SWIFT system, the leading global platform for secure financial messaging and

cross-border transactions, severely limiting its ability to conduct international payments.

3 Data and Background

In this section, I first describe the Armenian administrative datasets used in the analysis.

I then present descriptive statistics on the Armenian economy, followed by a set of styl-



ized facts documenting changes in trade patterns, firm performance, and employee-level

outcomes after sanctions on Russia were imposed.

3.1 Armenian Administrative Data

I combine three administrative sources from the State Revenue Committee of Armenia.
Customs transactions run from January 2018 through December 2024.2 The customs data
cover all daily export and import transactions recorded between January 2018 and De-
cember 2024 and provide information about the goods traded, the volume and value of
trade, the customs tax collected, and the origin/destination country. This includes trade
both inside and outside the EAEU. The origin country is not separately identified for some
imports reported under the EAEU regime (around 30%). In the baseline partner classifica-
tion, I therefore assign these observations to Russia, an approximation that is quantitatively
plausible given Russia’s dominant role in Armenia’s EAEU trade.®> Where the information is
available, a differentiated measure retains the individual EAEU partner. The traded goods
with countries outside of the Eurasian Economic Union are classified by the Armenian
classification system (called the Commodity Nomenclature of Foreign Economic Activity
(CNFEA-2017)), which corresponds to the HS classification at the 6-digit level. Products
traded with the EAEU are classified according to the EAEU’s own classification, which
again corresponds to the HS classification at the 6-digit level. The product-level analysis
is conducted at the six-digit HS level. All product codes are harmonized to a common

HS6 vintage using UN concordance tables of HS 2017 and HS2022. I take the informa-

2Access to Armenian administrative data has become possible thanks to the collaborative efforts between
the Armenian Centre for Research in Economics (ACRE) and SRC of the Republic of Armenia. Currently,
access to the data is limited to on-site use via a secure research facility hosted by the SRC. Researchers
interested in using the data are required to submit a research proposal to ACRE, which conducts a preliminary
review of the project’s relevance and academic merit. Upon approval, ACRE forwards the proposal to the
SRC for final authorization.

3Calculations from annual UN Comtrade data show that, during the complete sample years 2018-2024,
Belarus, Kazakhstan, and Kyrgyzstan together accounted for only 2.7-4.9 percent of Armenia’s imports from
EAEU members, leaving Russia with 95.1-97.3 percent. Across imports and exports combined, the three
countries accounted for 3.3-4.4 percent of Armenia’s EAEU merchandise trade and only 0.9-1.7 percent of
Armenia’s total merchandise trade.



tion on sanctioned goods from Chupilkin, Javorcik and Plekhanov (2025), which identifies
all 6-digit HS products sanctioned by the EU for trading with Russia. I also rely on UN
COMTRADE data for robustness and certain descriptive statistics reported in Appendix B.

The firm- and employee-level annual administrative datasets span the years 2018 to
2023 and cover the entire universe of formally registered Armenian firms and workers.
In the context of tax collection, all registered firms must report annually on each worker
employed by the firm. As both the amount and the tax type collected are dependent on
the turnover of the firm, each firm reports its annual turnover, along with the number of
employees, main type of economic activity, wages paid to the employees, etc., to SRC. For
the collection of the income tax, SRC maintains information on all the formally registered
employees, including their annual salary, hours worked, age, sex, and firm of employment.
The extract used in this paper does not contain a usable occupation classification as firms
report an employee job title which is not standardized because SRC does not have a uni-
versal occupation classification. SRC assigns a unique identifier to each worker, which
remains unchanged throughout the worker’s lifetime. Similarly, each firm, upon entering
the market, is assigned a unique taxpayer identification number (TIN). These identifiers
enable the merging of employer information with employee information held in separate
databases. The same anonymized firm identifier is used across the customs, firm, and
worker datasets, allowing the records to be merged.

Armenia uses its own classification system for economic activity, which categorizes
firms based on the primary industries in which they operate. This system is analogous
to the European NACE Revision 2 classification and aligns with it at the aggregate sectoral
level. One can differentiate industries at the 4-digit level and sectors at the 1-digit level,
resulting in 21 sectors and 584 industries of economic activity. The location information
of firms is available at the most aggregate level—the province (referred to as “marz” in

Armenian), of which there are 11. Ten of these provinces (regions*) include both rural

4Hereafter, I will call these marzes regions.



and urban areas, while the remaining province, Yerevan, is the capital city and constitutes

a separate entity.

3.2 Armenian Economy

Armenia has a population of 2.9 mln and a nominal GDP of 12.5 billion USD (in 2018),
with the formal economy being highly concentrated both sectorally and geographically. In
2018, wholesale and retail trade accounted for 18.14 percent of formal employment, edu-
cation for 17.60 percent, and manufacturing for 12.74 percent. Dual-trading firms (firms
that both export and import) alone employed 52.98 percent of manufacturing workers and
77.56 percent of mining workers. Including exporter-only and importer-only firms, inter-
nationally trading employers accounted for 73.37 percent of manufacturing employment
and 86.33 percent of mining employment (Table A1). Geographically, the capital, Yerevan,
accounted for 55.31 percent of formal employment, whereas no other region accounted
for more than 8.1 percent; approximately 59 percent of employment in the capital was
located in internationally trading firms (Table A2). The firm distributions further show
that most Armenian firms are non-traders and that importer-only firms are considerably
more common than exporter-only or both exporting and importing firms, indicating that
international activity is concentrated among a relatively small subset of firms (Table A3;
Table A4). Conditional on year, activity, and region fixed effects, workers at dual-trading
firms earn 0.36 log points more per hour than workers at non-trading firms; the corre-
sponding differentials for exporter-only and importer-only firms are 0.20 and 0.19 log

points (Table A5).

3.3 Facts on Armenia’s Response to Sanctions

I document key facts and descriptive patterns characterizing Armenia’s trade adjustments

following the 2022 sanctions. These stylized facts provide motivation and context for the
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empirical strategy that follows.

Figure 1: The Post-2022 Trade Boom and Its Geography
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Notes: Each panel reports Armenia’s raw monthly exports and imports from January 2018 through December
2024 for the indicated partner group. The blue solid line denotes exports and the red dotted line denotes
imports. The dashed vertical line marks February 2022. Values are in current AMD. The panels are descriptive
and do not net out common shocks or establish that the changes were caused by the sanctions. Source:
Armenian customs microdata.

I divide Armenia’s partners into Russia, economies sanctioning Russia, and non-sanctioning
economies; Appendix Table B1 lists the classification.

Fact #1: the post-2022 trade boom is asymmetric across partner groups. Fig-
ure 1 documents a sharp increase in aggregate exports and imports, but with markedly

different patterns across trade corridors. Trade with Russia rises on both sides (Panel
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B), the adjustment with sanctioning economies is concentrated primarily in higher im-
ports (Panel C), and exports to selected non-sanctioning destinations surge later in the
sample (Panel D). These patterns are consistent with two potential directions of interme-
diation: goods sourced from sanctioning economies may be exported onward to Russia,
while goods sourced from Russia may be redirected toward non-sanctioning destinations
(rather than to sanctioning partners). The product composition reinforces this interpreta-
tion: the largest export increases occur in precious metals, electrical machinery, vehicles
and automotive parts, and machinery and appliances, i.e. categories in which imports also
rise substantially (Figure B3). Although these descriptive patterns do not trace individual
goods from origin to final destination, they motivate the firm—product analysis of potential
intermediation below. Longer-run trends and selected bilateral corridors are reported in
Appendix Figure B1 and Figure B2, while changes in invoicing-currency shares are shown
in Figure B7.

Fact #2: participation broadens mainly through importing, while product scope
changes across all partner groups. Between 2021Q1 and 2023Q1, active importers rise
from 7,964 to 12,568 (58 percent), whereas exporters rise from 2,137 to 2,649 (24 per-
cent). These are stocks of active firms, not entry rates. Aggregate exported HS6 counts
increase by 43 percent for non-sanctioning partners, 31 percent for Russia, and 27 per-
cent for sanctioning partners. On the import side, HS6 counts increase by 17 percent for
sanctioning partners, 16 percent for non-sanctioning partners, and 2 percent for Russia
(Table 1, Panels A-B®). The stronger growth in importer participation is consistent with
the relatively lower barriers to sourcing abroad in a small open economy, whereas export-
ing generally relies more heavily on destination-specific buyer relationships. Quarterly
participation and product-count series are shown in Appendix Figure B4, Figure B5, and
Figure B6.

Fact #3: the export expansion is concentrated in sanctioned products and the

SA firm or product may appear in more than one partner group, so the group counts are not additive.

12



Figure 2: Firm Participation and Product Scope

Number of Exporters by Sanctioning Regime and Quarter
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upper tail of the exporter distribution. Between 2021 and 2023, annual real exports of
sanctioned products rise from AMD 257 billion to AMD 1,286 billion, while non-sanctioned
exports fall from AMD 706 billion to AMD 587 billion. Consistently, between 2021Q1 and
2023Q1, the number of firms exporting sanctioned products increases by 59.6 percent,
compared with only 3.1 percent for non-sanctioned products. The expansion is also highly
skewed: between 2021Q4 and 2023Q4, the median firm-level export value doubles from
USD 0.01 million to USD 0.02 million, while the 99th percentile rises nearly fivefold, from
USD 3.56 million to USD 17.73 million (Table 1, Panels A, C, and D). These raw pat-
terns show that the boom was neither broad-based across products nor evenly distributed
across exporters, but they do not reveal whether upper-tail growth came from entrants,

incumbent scaling, or intermediation.

Table 1: Descriptive Margins of the Trade Expansion

Exports Imports
Metric 2021 2023 Change (%) \ 2021 2023 Change (%)
Panel A. Firm participation and within-firm-quarter distributions
Active firms (Q1) 2,137 2,649 24| 7,964 12,568 58
Median value per firm (Q4, mln USD) 0.01 0.02 100 | 0.01 0.01 0
P99 value per firm (Q4, mln USD) 3.56 17.73 398 | 2.38 2.67 12
Mean HS6 products per firm (Q1) 3.20 4.23 32| 7.68 8.06 5
P99 HS6 products per firm (Q1) 25 38 52 80 86 8
Mean destinations/sources per firm (Q1) 1.29 1.26 2| 213 2.51 18
Panel B. Partner-group participation and aggregate product scope (Q1)
Non-sanctioning: active firms 452 601 33| 5,080 8,414 66
Sanctioning: active firms 510 483 -512,519 5,052 101
Russia: active firms 1,382 1,867 351 2,454 2,901 18
Non-sanctioning: unique HS6 686 980 43 ] 2,612 3,023 16
Sanctioning: unique HS6 446 566 27 | 2,430 2,842 17
Russia: unique HS6 1,164 1,523 312,614 2,679 2
Panel C. Firm margins by sanctioned-product status (Q1)
Non-sanctioned: active firms 1,481 1,527 3.1 4,888 7,677 57.1
Sanctioned: active firms 1,113 1,776 59.6 | 6,237 10,054 61.2
Non-sanctioned: mean HS6 per firm 2.67 3.49 30.7 | 5.25 5.23 -0.4
Sanctioned: mean HS6 per firm 2.59  3.30 27.6 | 571 6.09 6.5
Panel D. Annual real trade value (bn AMD)
Non-sanctioned products 706 587 -17 656 946 44
Sanctioned products 257 1,286 400 891 1,771 99

Notes: The table contains raw descriptive comparisons and no regression estimates. Unless a row states
otherwise, the comparison is 2021Q1 versus 2023Q1. Firm-value percentiles use Q4 in both years to match
the same seasonal quarter. Panel D compares calendar years 2021 and 2023 and uses CPI-deflated AMD.
Firms and products may appear in multiple partner or product groups. The complete underlying statistics
remain in Appendix B in Tables B2, B4, B3, and B6. Source: Armenian customs microdata.
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Figure 3: Sanctioned Goods and Potential Intermediation

Exports: Real trade value (bn AMD) by product sanction status Imports: Real trade value (bn AMD) by product sanction status
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Notes: Panels A-D show raw trade values and active-firm counts separately for sanctioned and non-
sanctioned HS6 products; values are reported in the units shown on the original axes. Panel E reports
the monthly mean, across exporting firm-HS6 cells, of the share of export volume covered by the same
firm’s imports of that HS6 product during the preceding 12 months (the W12 measure defined in (1)). W12
is a measure of potential same-firm intermediation; it does not establish that the good has zero Armenian
value added. The aggregate W12 series remains in Appendix B. Source: Armenian customs microdata.
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Fact #4: potential same-firm intermediation becomes more sanctioned-product
intensive, broader, and Russia oriented. For each firm f, HS6 product g, and month ¢

with positive exports, I define potential same-firm intermediation as

12 )
> Qi
W12, = min { 1, HW , Q7P > 0, (1)
fgt

where Q77 is the firm’s export volume of product g in month ¢, and Q}”glf;_g is the same
firm’s import volume of the same product ¢ months earlier. Export and import volumes
are measured using the same customs gross-weight variable. Months with no recorded
imports contribute zero to the numerator. The ratio is capped at one, so W12, is the share
of current export volume that could be covered by the firm’s imports of the same product
during the preceding twelve months. The corresponding potentially intermediated volume
is W12, Q%

Because the numerator is a rolling measure rather than a depleted inventory stock, the
same earlier import can enter more than one overlapping twelve-month window. W12
should therefore be interpreted as potential coverage rather than as a shipment-level re-
export share. It does not identify the same physical shipment, domestic processing or
value added, inventory depletion, or legal evasion. Panel (e) of Figure 3 shows a larger
post-2022 increase in W12 for sanctioned products. The corresponding aggregate series is
reported in Appendix Figure B9.

Table 2 shows that measured intermediated volume deconcentrates sharply: the top
firm’s share falls from 81.1 to 13.5 percent and the number of firms needed to cover half
of W12 volume rises from one to 53. The Russia destination share rises from 14.4 to 80.4
percent. Intermediaries are larger, trade more products and origins, and have a higher
sanctioned-product share than other exporters, but these are selected cross-sectional dif-

ferences, not effects of becoming an intermediary. Complete tables are reported in Ap-
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pendix Table B9, Table B10, Table B11, and Table B12.

Table 2: Descriptive Composition and Concentration of Potential Intermediation

Metric 2021 2023

Panel A. Concentration of intermediated export volume

Top-1 firm share (%) 81.1 13.5

Top-5 firms share (%) 85.1 24.4

Top-10 firms share (%) 87.3 29.0

Firms required to cover 50% 1 53

Firms required to cover 90% 20 476

Top-5 HS6 products share (%) 85.2 41.4

HS6 products required to cover 50% 1 9

Panel B. Destination and size composition

Russia share of intermediated volume (%) 14.4 80.4

Sanctioning-partner share (%) 0.9 1.3

Non-sanctioning-partner share (%) 84.8 18.2

Largest employment quartile share (%) 9.1 55.3

Largest turnover quartile share (%) 96.4 74.9

Sanctioned-product export HHI 0.057 0.051

Non-sanctioned-product export HHI 0.137 0.121

2021 2023

Exporter characteristic Other exporters  Intermediaries  Other exporters  Intermediaries
Panel C. Characteristics of intermediaries and other exporters
Mean employment 20.7 98.6 19.9 70.0
Mean turnover (mn AMD) 584 4,196 645 3,135
Median export value (mn AMD) 2.4 9.0 2.8 32.6
Mean HS6 products exported 2.5 9.9 3.1 7.1
Mean export destinations 1.1 2.2 1.2 1.8
Mean import sources 0.3 7.7 0.6 8.0
Sanctioned-product value share (%) 32.1 59.0 35.7 73.3

Notes: Potential intermediation is positive W12 intermediated export volume: exports of an HS6 product
covered by the same firm’s imports of that product during the preceding 12 months. Size quartiles are
fixed using 2021 firm characteristics, with Q4 the largest. The HHI rows measure concentration of firm
export shares within month and product-sanction status and are averaged over the year; they are not W12
concentration measures. The complete underlying tables remain in Appendix B as Tables B9, B10, B11, B12.
Source: Armenian customs and firm administrative data.

These facts show that Armenia’s post-2022 trade boom was highly uneven. Imports
expanded particularly from sanctioning economies, while export growth was concentrated
toward Russia and selected non-sanctioning destinations; participation broadened mainly
through importing; and export growth was concentrated among the largest firms and in
sanctioned products. Most strikingly, the number of firms exporting sanctioned goods rose
by 59.6 percent, compared with only 3.1 percent for non-sanctioned goods, while imports
and exports increased together in several leading product categories. These patterns mo-

tivate three parts of the empirical analysis. First, I examine how the adjustment differs
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across Russia, sanctioning partners, and non-sanctioning partners. Second, I test whether
it is disproportionately concentrated in sanctioned rather than non-sanctioned products.
Third, I investigate the central intermediation hypothesis: that potential intermediation
(importing a product before exporting the same HS6 product onward) was an important

margin through which Armenian trade expanded, particularly for sanctioned goods.

4 Estimation and Results

4.1 Effects on Trade

The aggregate trade boom can arise through several distinct margins: firms may form or
terminate partner relationships, continuing firms may reorganize their product baskets,
active trade lines may change in size, previously inactive cells may begin trading, and
imported goods may increasingly be routed into subsequent exports. I examine these mar-
gins in that order. I first study firm entry, exit, relationship persistence, and product scope.
I then condition on positive firm—product—partner flows to examine changes in physical
volume, trade value, and recorded unit values. Next, I broaden the analysis to sanctioned-
product participation, zero-inclusive outcomes, and dynamic responses around the dates
on which products were first listed in EU sanctions packages. Finally, I test potential in-
termediation directly. Throughout, Russia and sanctioning partners are compared with
non-sanctioning partners, while sanctioned products are compared with non-sanctioned

products.

4.1.1 Extensive-margin adjustment

Firm entry, exit, and relationship persistence. The descriptive increase in the number
of active traders can reflect new entry, lower exit, or repeated participation by incumbent
firms. To distinguish these margins, I study whether the formation and termination of firm—

partner relationships, and product-basket changes within continuing relationships, evolved
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differently across partner groups after 2022. I construct four partner—quarter outcomes:
the firm-entry rate, firm-exit rate, product-addition rate, and product-drop rate. I estimate
the following specification separately for each outcome and separately for exports and

imports:

Y, = Bs [Sanctioning, x Post,| + r [Russia, x Post,] + a, + 7 + &p. (2)

The dependent variable Y, ; denotes one of the four transition rates for partner p in
quarter t¢. For exports, p denotes the destination country; for imports, it denotes the origin
country. Sanctioning, and Russia, identify sanctioning partners and Russia, respectively,
while non-sanctioning partners form the omitted group. Post, equals one from 2022Q2 on-
ward. Partner fixed effects o, absorb permanent differences across destinations or origins,
and quarter fixed effects 7, absorb seasonality and shocks common to all partner groups.
Thus, 85 and Sr measure the differential post-2022 change in the relevant transition rate
for sanctioning partners and Russia relative to non-sanctioning partners.

The outcomes distinguish short-run transitions from product-basket changes within
continuing relationships. The entry rate is the share of firms trading with partner p in
quarter ¢ that did not trade with that partner in ¢t — 1; a firm returning after a temporary
interruption is therefore counted as an entrant (Dunne, Roberts and Samuelson, 1988).
The exit rate is defined symmetrically as the share of firms active with partner p in ¢ that
are not observed with that partner in ¢ + 1. An intermittent relationship can consequently
generate more than one entry or exit over the sample. Product-addition and product-drop
rates are calculated among firms that continue trading with the same partner across adja-
cent quarters. They indicate whether at least one HS6 product enters or leaves the firm’s
partner-specific basket.

The estimates shown in Table 3 do not indicate a broad increase in new Russia-facing
relationships. Relative to non-sanctioning destinations, exporter entry into Russia falls by

9.4 percentage points, while exporter exit falls by 8.4 percentage points. Lower entry is
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Table 3: Entry, Exit, and Product Adjustment Rates

Export Import
Exporters Importers Product Mix Product Mix
Entry Rate Exit Rate Entry Rate Exit Rate Add Rate Drop Rate Add Rate Drop Rate

€3] (2 (3 4) &) 6 @) ®
Sanctioning x Post; -0.025 -0.015 0.014 0.002 0.020 0.014 -0.001 -0.008
(0.029) (0.034) (0.014) (0.014)  (0.013) (0.014) (0.009) (0.010)
Russia x Post; -0.094**  -0.084**  -0.027** -0.033"** 0.074**  0.068*** 0.010 0.000
(0.022) (0.026) (0.012) (0.013)  (0.010) (0.012) (0.007) (0.008)

Partner FE Yes Yes Yes Yes Yes Yes Yes Yes

Quarter FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 2,306 2,305 4,002 3,985 2,306 2,306 4,002 4,002

Standard errors clustered by partner in parentheses.
*p<0.10, ** p < 0.05, *** p < 0.01.

Notes: All regressions are estimated at the partner-quarter level using linear fixed-effects regressions with
partner and quarter fixed effects. Neutral partners are the reference group. Entry is defined as the share of
firms trading with a partner in quarter ¢ but not in ¢ — 1, so re-entry after a temporary gap is included. Exit is
defined as the share of firms trading with a partner in quarter ¢ but not in ¢ + 1. Product add and drop rates
are computed only among continuing firm-partner relationships, meaning firms must trade with the same
partner in both adjacent quarters. Add equals one when a continuing firm adds at least one HS6 product
relative to the previous quarter; drop equals one when it drops at least one HS6 product. Post; equals one
from 2022Q2 onward. Source: Armenian Customs Data.

therefore paired with greater persistence: fewer firms start or restart exporting to Russia,
but active relationships are also less likely to terminate. The same pattern appears on the
import side, where entry from Russia falls by 2.7 percentage points and exit falls by 3.3
percentage points. The corresponding quarterly coefficients for sanctioning partners are
generally small and statistically insignificant.

Adjustment within continuing export relationships is more pronounced. The proba-
bility of adding at least one product to a Russia-bound basket rises by 7.4 percentage
points, while the probability of dropping at least one product rises by 6.8 percentage
points. Because both margins increase, the result indicates product-basket reshuffling
rather than uniform diversification. By contrast, the Russia coefficients for import addi-
tions and drops are close to zero. The quarter-to-quarter results therefore point to more
persistent Russia-linked relationships together with substantial product turnover among

continuing exporters.

The adjacent-quarter measures above capture short-run entry, exit, and product turnover,
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but because temporary interruptions and subsequent returns are counted as new transi-
tions, they cannot distinguish such churn from the first formation or final termination of
a relationship; Table 4 addresses this limitation using first and final observed appearances
over the full customs history, following Haidar (2017). A firm—partner pair contributes at
most one first entry, defined as the first quarter in which it is observed trading with that
partner, and at most one final exit, defined as the last quarter in which it is observed doing
so. Likewise, an HS6 product contributes at most one first addition and one final drop
within a firm—partner basket. Thus, temporary inactivity followed by re-entry is counted
by the baseline transition measure but does not create a second event in the Haidar-style
measure. The baseline therefore captures quarter-to-quarter churn, whereas the Haidar-
style definition places greater weight on longer-run formation and termination over the
observed sample. Because the customs panel begins in 2018 and ends in December 2024,
these are first and final observed appearances, not necessarily the true lifetime birth or

death of a relationship.

Table 4: Entry, Exit, and Product Adjustment Rates: Haidar-Style Definition

Export Import
Exporters Importers Product Mix Product Mix
First Entry Final Exit First Entry Final Exit First Add Final Drop First Add Final Drop
M (2 €)] 4 () (6) (7) 8
Sanctioning x Post; -0.036 -0.018 0.042*** -0.003 0.017 0.023 0.012 0.037**
(0.030) (0.030) (0.014) (0.015) (0.015) (0.016) (0.010) (0.010)
Russia x Post; -0.092"*  -0.059** -0.020 -0.114**  0.060**  0.056**  -0.017**  0.033***
(0.023) (0.024) (0.012) (0.014) (0.012) (0.014) (0.008) (0.009)
Partner FE Yes Yes Yes Yes Yes Yes Yes Yes
Quarter FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 2,306 2,305 4,002 3,985 2,306 2,305 4,002 3,985

Standard errors clustered by partner in parentheses.
*p<0.10, ** p < 0.05, *** p < 0.01.

Notes: All regressions are estimated at the partner-quarter level using linear fixed-effects regressions with
partner and quarter fixed effects. Neutral partners are the reference group. This table uses a Haidar-style
first/last appearance definition. First entry is the first quarter in which a firm is ever observed trading with
a partner. Final exit is the last quarter in which a firm is ever observed trading with that partner. First
add is the first-ever appearance of an HS6 product in a firm-partner product basket. Final drop is the last-
ever appearance of an HS6 product in that basket. This definition captures longer-run extensive-margin
restructuring rather than repeated quarter-to-quarter entry, exit, addition, or dropping. Post; equals one
from 2022Q2 onward. Source: Armenian Customs Data.
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The alternative definition in Table 4 broadly reinforces the Russia-facing persistence
pattern found using adjacent-quarter transitions in Table 3. Relative to non-sanctioning
destinations, the first-entry rate for exporters to Russia falls by 9.2 percentage points,
while the final-exit rate falls by 5.9 percentage points. Thus, the post-2022 expansion in
Russia-bound exports was not associated with a disproportionate increase in firms estab-
lishing their first observed export relationship with Russia. Instead, established relation-
ships became less likely to reach their final observed termination. On the import side,
first entry from Russia does not change significantly, whereas final exit falls by 11.4 per-
centage points, again pointing to greater persistence rather than increased formation of
Russia-facing relationships.

The product results indicate substantial adjustment within these relationships. For ex-
ports to Russia, first product additions and final product drops rise by 6.0 and 5.6 percent-
age points, respectively. Because both margins rise, the evidence indicates product-basket
turnover rather than uniform diversification. For imports from Russia, first product addi-
tions fall by 1.7 percentage points and final product drops rise by 3.3 percentage points,
consistent with a narrowing or reorientation of Russian sourcing. The pattern differs for
sanctioning origins: first importer entry rises by 4.2 percentage points, while final importer
exit does not change significantly. Final product drops from sanctioning origins also rise by
3.7 percentage points, suggesting that new sourcing relationships were formed alongside
turnover within import baskets (Table 4).

Accordingly, the conclusion that entry did not increase should be restricted to Russia-
facing relationships and should not be generalized to every partner group. The Haidar-
style results provide evidence of greater first entry into importing from sanctioning economies.
More generally, the adjacent-quarter and Haidar-style measures are complementary rather
than interchangeable: the former captures short-run entry, exit, and re-entry, whereas the
latter isolates first and final appearances observed over the sample. Neither table measures

changes in trade values; the corresponding aggregate country-level trade-value specifica-
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tion is reported separately in Appendix Table C1.

Product scope and basket composition within continuing relationships. The preced-
ing addition and drop rates measure whether a continuing firm—partner basket changes at
all. They do not reveal how many products are added, whether the total breadth of the
basket changes, or whether its composition shifts toward sanctioned goods. I therefore
turn to monthly firm—partner outcomes and estimate, separately for exports and imports,

Yk

,p,t

= [ [Sanctioning, x Post,] + (j; [Russia, x Post,] + o, + 7 + €} 3)

(N

Here, i denotes the firm, p the export destination or import origin, and ¢ the month.
The outcome Y;" , varies across specifications. In Table 5, the outcomes are total product
scope, measured as log(1 + # HS6 products), and gross product additions, measured as
log(1 + # HS6 products newly added) relative to the same firm—partner basket in the pre-
ceding month. In Table 6, the outcomes are the sanctioned-product share, the sanctioned-
value share, log(1 + # sanctioned products), and log(1 + # non-sanctioned products). The
sanctioned-product share is based on the number of HS6 products, whereas the sanctioned-
value share is based on real trade value. The log(1+ z) transformation retains zero counts,
including months with no newly added products or no products of a given sanction status.
Firm-partner fixed effects «;, absorb permanent differences in the breadth and composi-
tion of each relationship, while month fixed effects 7, absorb shocks common to all rela-
tionships. Non-sanctioning partners form the reference group. Consequently, 5% and S35
measure whether the same firm’s basket with a sanctioning partner or Russia changes dif-
ferentially after February 2022 relative to its relationships with non-sanctioning partners.

Table 5 first examines basket breadth and gross product additions. Russia-bound export
scope does not change significantly relative to non-sanctioning destinations, while the
log(1 + #) measure of newly added products rises by 0.03 log points. Combined with

the earlier finding that both the probability of adding and the probability of dropping a
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Table 5: Post-2022 Changes in Product Scope Within Firm-Partner Relationships (HS6,
Monthly)

Exports Imports

Product Products Product Products
Scope Added Scope Added

€8] 2 3) 4
Sanctioning x Post; -0.04"** 0.01 -0.05** -0.05
(0.0D) (0.01D) (0.02) (0.03)
Russia x Post; -0.00 0.03***  -0.10***  -0.09***
(0.0D) (0.01D) (0.02) (0.03)
Firm x Partner FE Yes Yes Yes Yes
Month FE Yes Yes Yes Yes
R? 0.77 0.56 0.68 0.53
N 104,430 103,852 906,679 901,640

Standard errors clustered by partner in parentheses.
*p<0.10, ** p < 0.05, *** p < 0.01.

Notes: The unit of observation is firm x partner x month. Product scope is measured as log(1 +
#HS6 products). Products added is measured as log(1 + #HS6 products added) relative to the
firm’s product bundle with the same partner in the previous month. The omitted group is non-
sanctioning partners. Post; equals one after February 2022. All regressions absorb firm—partner
and month fixed effects.

product rise within continuing Russia-bound relationships, this points to greater product
turnover without a net broadening of export baskets. Export scope toward sanctioning
destinations falls by 0.04 log points relative to non-sanctioning destinations, without a
significant change in additions. On the import side, product scope falls by 0.10 log points
for Russia and by 0.05 log points for sanctioning origins, while additions from Russia fall
by 0.09 log points. Thus, the post-2022 adjustment involves product turnover and basket
narrowing rather than broad partner-specific diversification.

Changes in total product scope do not reveal whether this reorganization is concen-
trated among sanctioned or non-sanctioned products. Table 6 therefore decomposes each
basket by sanctioned status using the same specification in Equation (3).

Exports to sanctioning destinations become less sanctioned-product intensive: the sanctioned-
product and sanctioned-value shares fall by 2.0 and 2.6 percentage points, respectively,

and the transformed count of sanctioned products also declines, while the transformed
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Table 6: Basket Switching Across Destinations and Origins

Exports Imports
Share Share In(1+ # In(1+ # Share Share In(1 + # In(1+#
Sanctioned Sanctioned Sanctioned Non-sanctioned Sanctioned Sanctioned Sanctioned Non-sanctioned
Products Value Products) Products) Products Value Products) Products)
(@) (2) 3) @ (5) (6) 7 (8)
Sanctioning x Post;  -0.020*** -0.026*** -0.042%* -0.008 0.003 0.009 -0.041 -0.032*
(0.007) (0.008) (0.008) (0.015) (0.008) (0.008) (0.030) (0.018)
Russia x Post; 0.011* 0.007 0.034*** -0.030** 0.014* 0.022*** -0.092*** -0.068***
(0.004) (0.005) (0.005) (0.013) (0.007) (0.008) (0.028) (0.017)
Firm-partner FE Yes Yes Yes Yes Yes Yes Yes Yes
Month FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 104,430 104,430 104,430 104,430 906,679 906,671 906,679 906,679
Rr? 0.896 0.902 0.824 0.818 0.713 0.712 0.706 0.686

Standard errors clustered by partner in parentheses.
*p <0.10, ™ p < 0.05, *** p < 0.01.

Notes: The regressions are estimated at the firm-partner-month level with firm-partner and month fixed
effects. Columns (1)-(4) use export baskets by destination; columns (5)—(8) use import baskets by origin.
The sanctioned-product shares are computed either by number of HS6 products or by real trade value. The
product-count outcomes are transformed as In(1 + ). Non-sanctioning partners are the reference group.
Post; equals one from March 2022 onward. Source: Armenian Customs Data.

count of non-sanctioned products does not change significantly. Russia-bound export bas-
kets move in the opposite direction in product-count terms. Their sanctioned-product
share rises by 1.1 percentage points, the transformed count of sanctioned products rises
by 0.034 log points, and the transformed count of non-sanctioned products falls by 0.030
log points. The sanctioned-value share does not rise significantly, indicating a reallocation
in product-count composition rather than a disproportionate increase in sanctioned export
value.

The import results likewise indicate concentration rather than broad expansion. Within
firm—Russia import relationships, the sanctioned-product and sanctioned-value shares rise
by 1.4 and 2.2 percentage points, respectively, even though the transformed counts of both
sanctioned and non-sanctioned products fall. Russian import baskets therefore become
relatively more concentrated in sanctioned goods while narrowing overall. By contrast,
import baskets sourced from sanctioning partners show no significant change in either
the sanctioned-product or the sanctioned-value share. The transition rates, Table 5, and

Table 6 distinguish relationship entry and persistence, product turnover, basket breadth,

and sanctioned-product composition. The next subsection turns to the intensive margin
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by examining how volume, value, and recorded unit values change within positive firm-

product—partner flows.

4.1.2 Adjustment within positive trade flows

The extensive-margin results establish whether firms and products enter, exit, or change
their participation in particular markets. I now ask a distinct question: conditional on a
firm—product-partner flow being positive, how do its physical volume, value, and recorded
unit value change after 2022? This distinction helps separate larger flows within estab-
lished relationships from changes in the firms, products, and partners represented in the

observed trade basket.

Partner-specific responses. 1begin with a specification that follows positive firm—product—

partner flows over time:

10g Yigp¢ = Bs [Sanctioning, x Post,| + g [Russia, X Posty] + Xigp + 7t + €igps. (4

The outcome y; 4, is, in separate regressions, physical volume, trade value, or recorded
unit value for firm 7, HS6 product g, partner p, and month ¢. The specification is estimated
separately for exports and imports. Firm—product-partner fixed effects ), ,, absorb time-
invariant differences in the size and composition of each trade relationship, while month
fixed effects 7, absorb seasonality and shocks common to all partners. Thus, S5 and (g
measure differential post-2022 changes in positive flows involving sanctioning partners
and Russia, respectively, relative to positive flows involving non-sanctioning partners.

Equation (4) corresponds to Panel A of Table 7. The remaining panels alter the fixed-
effect structure to ask whether the pattern persists when the products and partners in a
firm’s active basket may change and when firm-wide and product-wide monthly shocks are

absorbed. The panels therefore recover economically distinct comparisons. Panel A follows
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the same positive firm—product—partner flow over time. Panel B uses firm and month
fixed effects, allowing the products and partners represented in a firm’s observed trade
basket to change. Panel C returns to firm—product-partner fixed effects and additionally
absorbs firm—month and product-month shocks. It isolates partner-specific reallocation

after removing both firm-wide monthly scaling and product-wide monthly conditions.

Table 7: Partner-Specific Trade Responses Across Fixed-Effect Structures

Exports Imports

Volume Value Unit Value\ Volume Value  Unit value

Panel A. Firm—product-partner and month fixed effects
Sanctioning x Post; -0.10"* -0.05"  0.04*** 0.05*** 0.07*** 0.02**
(0.02) (0.02) (0.01) (0.01) (0.01) (0.00)

Russia x Post, 0.07* 0.14**  0.07*** 0.03** 0.08"* 0.05***
(0.02) (0.02) (0.01) (0.01) (0.01) (0.00)
Observations 295,987 295,987 295,987 |3,319,692 3,319,570 3,319,514

Panel B. Firm and month fixed effects
Sanctioning x Post, -0.15"* -0.17** -0.03 0.02** 0.13*** 0.12%
(0.03) (0.03) (0.02) (0.01) (0.01) (0.00)

Russia x Post; 0.03 0.04 0.01 0.18*** 0.16™** -0.02***
(0.03) (0.02) (0.01) (0.01) (0.01) (0.00)
Observations 378,927 378,926 378,926 |4,060,609 4,060,441 4,060,367

Panel C. Firm—product-partner, firm—month, and product-month fixed effects
Sanctioning x Post, -0.08* 0.01 0.09*** -0.08*** -0.07*** 0.01**
(0.05) (0.05) (0.02) (0.01) (0.01) (0.00)

Russia x Post, -0.24***  -0.10™  0.14** -0.16™*  -0.16"** -0.01
(0.04) (0.05) (0.02) (0.01) (0.01) (0.01)
Observations 203,317 203,317 203,317 |3,091,655 3,091,525 3,091,467

Notes: OLS estimates at the firm—-HS6-partner-month level. Outcomes are log physical volume, log trade
value, and log recorded unit value. Only positive flows enter these specifications. Non-sanctioning partners
are the omitted group, and Post; begins after February 2022. Panel A identifies changes within an estab-
lished firm—product—partner relationship. Panel B permits the product and partner composition of a firm’s
trade to change. Panel C absorbs firm-wide and product-wide monthly shocks and identifies partner-specific
reallocation within firm and product time cells. Standard errors are in parentheses. * p < 0.10, ** p < 0.05,
=% p < 0.01.

Panel A shows that the initial adjustment occurred partly within established trade rela-
tionships. For Russia-bound exports, the 0.14-log-point increase in value is divided almost

evenly between a 0.07-log-point increase in physical volume and a 0.07-log-point increase
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in recorded unit value. Incumbent Russia-facing relationships therefore expanded both
the quantity shipped and the value recorded per unit, consistent with improved effective
access to Russian demand. Exports to sanctioning destinations exhibit the opposite quan-
tity response: volume falls by 0.10 log points, while higher unit values partly offset the
resulting decline in export value. Taken at face value, these patterns are consistent with
a redirection of established export activity toward Russia rather than a uniform expansion
across destinations.

The more saturated specification shows, however, that much of this apparent Russia-
specific expansion is shared with the firms and products involved. After absorbing firm-
wide monthly scaling and product-wide monthly conditions, the Russia export coefficients
become —0.24 for volume and —0.10 for value, while recorded unit value rises by 0.14
log points. Because export value is the product of volume and unit value, this combi-
nation means that Russia-bound physical shipments decline relative to non-sanctioning
destinations, but their value declines considerably less because recorded value per unit in-
creases. The Russia-facing adjustment is therefore better characterized as a lower-volume,
higher-unit-value reallocation than as a broad quantity boom within comparable trade
lines. Higher unit values could reflect stronger markups under reduced competition, the
pass-through of higher transport and compliance costs, scarcity premia, changes in qual-
ity or contract terms, or shifts among varieties within HS6 categories; the customs data
cannot distinguish among these channels.

Imports display a similarly compositional pattern. In Panel B, where the product and
partner composition of each firm’s active basket may change, the Russian import response
is primarily quantity-driven: volume and value rise by 0.18 and 0.16 log points, respec-
tively, while unit values fall slightly. Imports from sanctioning partners instead become
more unit-value intensive, with value rising by 0.13 log points but volume by only 0.02 log
points. Once firm-wide and product-wide monthly shocks are absorbed in Panel C, how-

ever, import volume and value from both Russia and sanctioning partners fall relative to
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non-sanctioning origins. Thus, the import boom appears to operate mainly through the ex-
pansion of particular firms and products and through changes in the composition of sourc-
ing, rather than through uniformly larger flows within every established relationship. The
evidence points to a reorganization of firms’ trade networks—combining firm-wide scal-
ing, product and partner reallocation, and higher recorded unit values on Russia-bound
exports—rather than a generalized increase in physical trade along all Russia-linked rela-

tionships.

Pooled sanctioned-product scaling within positive flows. The partner comparisons do
not yet ask whether active sanctioned-product lines changed differently from active non-

sanctioned lines. Pooling partner groups, I therefore estimate variants of

log yf;gp,t = ~F [Sy X Post]| + Xig + ¢ir + 62971,,“ (5)

where S, identifies HS6 products covered by the EU sanctions list and y;, ,, is physical
volume, value, or recorded unit value. Firm-product fixed effects )\; ; absorb persistent
differences in a firm’s trade across products, while firm-month fixed effects ¢,, absorb
the firm’s overall monthly expansion or contraction. In this most demanding specification,
~* is identified from differential changes between a firm’s sanctioned and non-sanctioned
positive trade lines in the same month. Table 8 also reports less restrictive specifications
with firm and month fixed effects and with firm—product and month fixed effects. The
exercise is informative about scaling within observed sanctioned-product activity, but be-
cause it pools partners it cannot determine whether the lines connect sanctioning origins
to Russia.

In the most demanding specification of Table 8, there is no positive differential increase
in the volume, value, or recorded unit value of sanctioned goods within positive trade
observations. The export-value coefficient is weakly negative, while the remaining export

and import coefficients are statistically indistinguishable from zero. Thus, once firm-wide
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Table 8: Sanctioned goods after February 2022: within-cell (intensive) margins

FE: F, M FE: FxP, M FE: FxP, FxM
vol value uv vol value uv vol value uv

Panel A: Exports
Sanctioned x Post —0.079  —0.178*** —(0.099%** 0.054 —0.023 —0.077* —0.064 —0.071* —0.006

(0.075) (0.062) (0.036) (0.060) (0.055) (0.040) (0.043) (0.041) (0.024)
Obs 380,095 380,095 380,095 379,324 379,324 379,324 305,689 305,689 305,689
Panel B: Imports
Sanctioned x Post  —0.023 —0.076**  —0.053*** —0.042*** —0.034*** 0.008 —0.019 —0.004 0.015

(0.031) (0.030) (0.018) (0.012) (0.012) (0.011) (0.013) (0.012) (0.010)
Obs 3,948,951 3,948,951 3,948,951 3,944,630 3,944,630 3,944,630 3,211,957 3,211,957 3,211,957

Notes: OLS on the firm x HS6 x partner x month customs panel, positive flows only. Outcomes are log physical
volume, log CPI-deflated value, and log unit value. Sanctioned = HS6 on the EU sanctions list; Post =
March 2022 onward. Productxmonth fixed effects cannot be included because treatment varies only at
the productxtime level; the tightest identified specification interacts firmx product and firmxmonth effects,
so identification comes from within-firm, within-month differences between sanctioned and non-sanctioned
lines. Standard errors clustered by HS6. The absence of within-cell effects, against the ninefold aggregate
rise, indicates adjustment on the extensive margin. *** p < 0.01, ** p < 0.05, * p < 0.10.

monthly scaling is absorbed, sanctioned positive-flow lines do not expand faster than non-
sanctioned lines within the same firm and month. The aggregate sanctioned-product boom
is therefore not explained by uniform within-firm intensive scaling. Because the sample
conditions on positive flows, these estimates do not capture the activation or disappearance

of trade lines.

Partner-specific sanctioned-product heterogeneity. I next ask whether the partner-
specific changes within active flows differ for products covered by EU sanctions against

Russia. I estimate

log yigp+ = Bs(Sanctioning, x Post;) + Br(Russia, x Post;) + Ba(S, x Post,)
+ 0s(Sanctioning, x Post, x S;) + 0r(Russia, x Post; x Sy) (6)

+ Xigp T Tt + Eigpits

where S, identifies sanctioned HS6 products using Chupilkin, Javorcik and Plekhanov

(2025). The triple interactions fs and 6y measure whether the post-2022 change for
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sanctioned products differs in flows involving sanctioning partners or Russia, relative both
to non-sanctioned products and to non-sanctioning partners. They are differential effects,
not the total post-2022 effects for sanctioned trade; the latter also depend on the lower-
order interactions. For example, the total post-2022 differential for a sanctioned product
exported to Russia is Sz + ¢ +0r. The coefficient # alone measures the additional Russia—
sanctioned differential beyond the separate Russia and sanctioned-product components.
Time-invariant partner-group and product-status terms are absorbed by the relationship
fixed effects. Equation (6) corresponds to Panel A. Panel B instead absorbs firm—partner,
firm—product, firm-month, and partner-month fixed effects, removing permanent firm-
specific partner and product differences as well as firm-wide and partner-wide monthly
shocks.

Table 9: Partner-Specific Sanctioned-Product Responses Within Positive Trade Flows

Exports Imports

Volume Value Unit value \ Volume Value  Unit value
Panel A. Firm—product-partner and month fixed effects
Sanctioning x Post, x S 0.17***  -0.04 -0.22%* -0.01 0.02* 0.03***

(0.05) (0.05) (0.03) (0.01) (0.01) (0.01)
Russia x Post; x S 0.30™*  0.06 -0.25** | -0.08**  -0.09*** -0.00

(0.04) (0.04) (0.02) (0.01) (0.01) (0.01)
Observations 295,987 295,987 295,987 |3,319,692 3,319,570 3,319,514
Panel B. Firm—partner, firm-product, firm-month, and partner—-month fixed effects
Sanctioning X Post; x S -0.04 -0.11* -0.07** -0.01 0.00 0.01

(0.06) (0.06) (0.03) (0.01) (0.01) (0.01)
Russia x Post; x S -0.09* -0.13"*  -0.04** 0.00 -0.03** -0.03***

(0.05) (0.05) (0.02) (0.01) (0.01) (0.01)
Observations 259,729 259,729 259,729 |3,365,743 3,365,599 3,365,539

Notes: OLS estimates using positive firm-HS6-partner-month flows. The table reports triple interactions
with the sanctioned-product indicator S; non-sanctioning partners and non-sanctioned products are the
reference categories. Panel A absorbs firm-product—partner and month fixed effects. Panel B absorbs firm—
destination, firm—product, firm—month, and destination-month fixed effects. Product-month fixed effects
are not included, so the lower-order S, x Post, term remains identified; the reported triple interactions
themselves would remain identified through partner-group variation. Standard errors, two-way clustered by
HS6 product and partner, are in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.

Panel A reveals a similar offset between quantities and recorded unit values across
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the two export corridors. For sanctioned exports to sanctioning destinations and Rus-
sia, the triple-difference volume coefficients are 0.17 and 0.30 log points, respectively,
while the corresponding unit-value coefficients are —0.22 and —0.25 log points. Conse-
quently, neither corridor exhibits a statistically significant export-value differential: the
apparent relative expansion in physical shipments is offset by lower recorded value per
unit. These patterns reverse under the richer fixed-effect structure. In Panel B, all three
Russia export interactions become negative, while the sanctioning-destination interactions
are either negative or statistically insignificant. On the import side, neither partner group
exhibits a positive sanctioned-product quantity differential, and the Russia interactions for
value and unit value are negative. Because these are triple-difference coefficients, the neg-
ative estimates do not by themselves imply that the total level of sanctioned trade fell;
they show that the sanctioned-product differential within the relevant partner group is
not positive after the richer comparison is imposed. Overall, the positive-flow estimates
provide no robust evidence of a broad quantity-driven expansion of sanctioned goods to-
ward Russia once firm-wide and partner-wide shocks are absorbed. The reversal across
specifications points to an important role for the composition of active firms, products,
and partners, although the panels use different identifying variation and should not be
interpreted as a mechanical decomposition. Recorded unit values also cannot establish

domestic value-added upgrading, quality changes, or markup adjustment.

4.1.3 Sanctioned-product participation, zero-inclusive adjustment, and listing dy-

namics

The preceding regressions condition on positive trade and therefore answer how large ob-
served flows become. They cannot determine whether aggregate trade expanded because
firms began handling products they had not traded before. I address this limitation in three
steps. I first aggregate the data to the HS6—quarter level to examine total product activity

and the number of participating firms. I then construct zero-filled firm-status panels to
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retain the activation and disappearance of sanctioned and non-sanctioned activity. Finally,
I exploit variation in products’ formal EU listing dates to trace dynamic responses around

listing.

Product-level participation under a common post-2022 break. For each HS6 product

g and quarter ¢, I estimate

log Yg]?q = 0" [Sy x Posty] + 1y + 7, + “lgc,q’ 7

where S, identifies products covered by the EU sanctions list, Post, equals one from
2022Q2 onward, and Yg’fq is total trade value, total physical volume, or the number of
firms trading product g. Product fixed effects 1, absorb permanent differences between
sanctioned and non-sanctioned products, while quarter fixed effects 7, absorb aggregate
trade conditions. The coefficient 6* therefore compares the post-2022 change in sanctioned
products with the contemporaneous change in non-sanctioned products. The number-of-
firms outcome measures the stock of firms participating in each product, not a firm-entry
rate. This aggregation captures participation more directly than a positive firm-level flow

regression, but the log specification still does not retain a product—quarter with a zero

outcome.
Table 10: Product-level responses: HS6 x quarter panel
Exports Imports
log value log volume log # firms log value log volume log # firms

Sanctioned x Post  0.045 0.034 0.097***  0.108***  0.108***  0.103***

(0.061) (0.072) (0.026) (0.038) (0.041) (0.019)
Product FEs Yes Yes Yes Yes Yes Yes
Quarter FEs Yes Yes Yes Yes Yes Yes
Observations 47,341 47,341 47,341 63,502 63,502 63,502

Notes: HS6xquarter aggregates of the customs data. All specifications include product and quarter fixed
effects. Treatment is EU-sanctioned HS6 x post-2022Q1. Standard errors are clustered by HS6. *** p < 0.01,
**p < 0.05, * p<0.10.
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Table 10 shows that the number of firms exporting a given sanctioned HS6 product
rises by 0.097 log points relative to the corresponding change for non-sanctioned products,
while the export-value and volume differentials are statistically insignificant. On the im-
port side, sanctioned products exhibit relative increases of approximately 0.108 log points
in both value and volume and 0.103 log points in the number of importing firms. These
results indicate that sanctioned-product activity broadened along the firm-participation
margin, particularly for imports. The firm-count outcome measures the stock of firms
trading each product in a quarter, not firm entry. Because the specification pools destina-
tions and origins, it does not establish whether the additional activity connects sanctioning
suppliers to Russia. Moreover, the log specifications omit product—quarter cells with zero
trade and therefore remain conditional on positive product-level activity, motivating the

zero-inclusive PPML analysis below.

Zero-filled firm—-status PPML. The missing-zero problem is economically important. Be-
cause log(0) is undefined, the positive-flow specifications omit the corresponding firm—
status—month observation whenever a firm trades no product of status s in month ¢. Zero-
to-positive and positive-to-zero transitions are therefore excluded from those estimands.
If the post-2022 shock changes which firm—status cells are active, conditioning on positive
trade also changes the composition of the estimation sample. A small response among
continuing positive cells can consequently coexist with substantial aggregate growth gen-
erated by the activation of previously inactive cells.

To retain this margin, I aggregate each firm’s monthly exports and imports into two
product-status cells (sanctioned and non-sanctioned) and rectangularize each panel within
the firm’s observed active trading window for that direction of trade. I define this window
separately for exports and imports as the interval between the firm’s first and last month of
positive trade in the relevant direction. If a firm is inside that window but records no trade

of status s in month ¢, its firm—status—month outcome is set to zero. This zero denotes an
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observed absence of that activity rather than missing data. I do not fill months outside the
firm’s active window because those observations need not represent a meaningful within-
firm choice between product statuses. The resulting design captures temporary inactivity
and changes between sanctioned and non-sanctioned activity within the firm’s observed
trading spell. It does not capture entry into exporting or importing before the beginning
of that spell, or permanent exit after its end.

For the number of HS6 products and trade value, I estimate the following multiplicative

specification by PPML:

Yist =exp[Ba(Ss x Posty) + N s + 7t + € 5.4] 8)

where S, equals one for the sanctioned-product cell and zero for the non-sanctioned
cell, \; ; denotes firm—status fixed effects, 7, denotes month fixed effects, and ¢, ; is a mul-
tiplicative error term with conditional mean one. Equation (8) corresponds to Panel A of
Table 11 and compares the post-2022 evolution of sanctioned and non-sanctioned activity
within firms. For Panel B, I replace 7, with firm-month fixed effects ¢, and estimate the
corresponding coefficient fp. Identification then comes from differences between a given
firm’s sanctioned and non-sanctioned activity in the same month. Panel B is therefore not
merely a more controlled version of Panel A: it absorbs all firm-wide monthly scaling and
isolates within-firm-month reallocation across product statuses. PPML estimates the condi-
tional mean in levels, allowing zero outcomes to enter without an arbitrary transformation.
Standard errors are clustered by firm.

Within the constructed active window, the product-count outcome captures both ac-
tivation from zero and changes in product scope, while trade value combines extensive-
and intensive-margin adjustment. Partner groups remain pooled, so neither specification
identifies whether the additional activity connects sanctioning suppliers to Russia.

Panel A indicates that the post-2022 expansion is disproportionately concentrated in

firm-month cells handling sanctioned exports. The PPML coefficient of 0.292 implies an
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Table 11: Sanctioned-Product Responses in Zero-Filled Firm—Status Cells

Exports Imports
# HS6 Value | # HS6 Value
Panel A. Firm-status and month fixed effects
S x Post, 0.292*** 1.701*** 0.050*** 0.389

(0.023) (0.394) (0.011) (0.281)

Panel B. Firm-status and firm—month fixed effects
S x Post; -0.114* 0.046 -0.074**  -0.367***
(0.021) (0.153) (0.007) (0.101)

Observations 1,265,782 1,265,782 \ 1,021,437 1,021,437

Notes: PPML estimates on rectangularized firm—-month—product-status cells. Within each firm’s observed
active trading window, a status cell is recorded as zero in months in which the firm trades no product of that
status. Product count is the number of distinct HS6 products, and value is CPI-deflated trade value. Partner
groups are pooled. Panel A compares the post-2022 evolution of sanctioned and non-sanctioned cells within
firms. Panel B absorbs each firm’s total monthly conditions and identifies within-firm-month reallocation
between the two statuses. Standard errors are clustered by firm and reported in parentheses. * p < 0.10, **
p < 0.05, *** p < 0.01.

approximately 34 percent relative increase in the number of sanctioned HS6 products,
while the coefficient of 1.701 implies that sanctioned-export value rises by a factor of about
5.5 relative to non-sanctioned export value. The much larger value response suggests that
the adjustment is not simply the proliferation of additional sanctioned product lines; it
is concentrated in economically large flows or in firms whose sanctioned trade scales up
sharply.

Panel B separates this firm-scaling margin from changes in the composition of a given
firm’s monthly trade. Once firm—month fixed effects absorb each firm’s total monthly ex-
port expansion, the sanctioned-product count falls by approximately 11 percent relative
to the firm’s non-sanctioned count, while the sanctioned-export-value differential becomes
small and statistically insignificant. Thus, firms that expand after 2022 do not systemati-
cally reallocate their monthly export value from non-sanctioned toward sanctioned goods.

Rather, the large Panel A response is associated with the expansion of firm—month cells

in which sanctioned activity is present and with the activation or scaling of economically
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large sanctioned flows.

The import results reinforce this interpretation. Without firm—-month fixed effects, the
number of sanctioned products rises modestly relative to non-sanctioned products, while
the value response is imprecisely estimated. Within the same firm and month, however,
the sanctioned-product count and value fall by approximately 7 and 31 percent, respec-
tively, relative to non-sanctioned imports. These negative coefficients do not necessarily
imply that sanctioned imports decline in absolute terms; they indicate that non-sanctioned
sourcing expands more strongly within the firm’s monthly import basket. The results point
to heterogeneity in which firms and trade lines expand, rather than a uniform within-firm
reallocation toward sanctioned goods. Because destinations and origins are pooled, the
estimates characterize product-status adjustment but do not establish a specific route from

sanctioning suppliers through Armenia to Russia.

Dynamic product-level responses around EU listing. The common post-2022 specifi-
cations classify products according to whether they are ever covered by EU sanctions and
impose a common break after February 2022. This design captures differential adjust-
ment following the common geopolitical shock but suppresses variation in the timing of
the restrictions themselves. EU sanctions coverage expanded through successive packages,
so different HS6 products became formally restricted in different quarters. I therefore
complement the common-date estimates with product-level event studies indexed by each
product’s quarter of first listing. These event studies trace adjustment before and after
formal listing, distinguish products first listed in different cohorts, and allow responses to
vary with time since listing.

A conventional two-way fixed-effect event study can be difficult to interpret under stag-
gered adoption because products listed earlier may implicitly serve as controls for products
listed later. If effects differ across listing cohorts or exposure horizons, these comparisons

can combine economically different effects using non-transparent weights. For outcomes
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observed only when the relevant cell is active, including shares, ratios, and recorded unit
values, I therefore use the group-time difference-in-differences estimator of Callaway and
Sant’/Anna (2021). Let G; = ¢ denote product ¢’s quarter of first listing. The estimator
constructs cohort-time effects ATT(c, t) by comparing cohort ¢ with products that remain
untreated in quarter ¢, using never-listed and not-yet-listed products as the comparison set,
and then aggregates these effects by event time. I use this estimator because it accommo-
dates heterogeneous effects across listing cohorts and exposure horizons and avoids using
already-listed products as controls. This choice is unrelated to whether the outcomes are
bounded. Inference is based on a wild bootstrap clustered by HS6 product.

The Callaway and Sant’/Anna (2021) estimates nevertheless condition on the relevant
product cell being active. For non-negative outcomes for which zero is economically mean-
ingful (trade value, physical volume, the number of firms, and the number of destinations
or origins) I additionally rectangularize each HS6—quarter panel within the product’s ob-
served active span and record a missing within-span outcome as zero. This construction
fills only gaps between a product’s first and last observed positive quarter. It does not
assign zeros before the product first appears in Armenian trade or after its final observed
appearance. The estimates, therefore, capture interruptions and reactivation within an
observed trading span, but not first-ever product entry or final disappearance. I then esti-
mate event-time effects using PPML with the extended two-way fixed-effects estimator of
Nagengast and Yotov (2025), which accommodates PPML estimation. PPML retains zero
outcomes without applying an arbitrary transformation, while the extended fixed-effect
structure permits effects to vary across listing cohorts and calendar periods in the mul-
tiplicative model. Event time —1 is omitted, and standard errors are clustered by HS6
product.

The two estimators therefore recover complementary rather than interchangeable ob-
jects. The Callaway—Sant’Anna estimates describe dynamics conditional on active trade.

The extended-TWFE (ETWFE) PPML estimates incorporate changes in positive activity
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together with within-span transitions between zero and positive trade. If listing affects
whether a cell is active, the former should be interpreted as a response conditional on
positive activity, while the latter captures the broader observed margin within the prod-
uct’s constructed active span. Figure 4 reports selected zero-inclusive outcomes from the
ETWFE PPML estimates.

Figure 4: Zero-Inclusive Product-Level Dynamics Around EU Listing
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Notes: Event-time coefficients are estimated by PPML using the extended two-way fixed-effect estimator on
rectangularized HS6—quarter panels. Missing outcomes between a product’s first and last observed positive
quarters are recorded as zero; quarters outside that active span are not added to the panel. Treatment occurs
in the quarter in which an HS6 product is first listed in an EU sanctions package; never-listed and not-yet-
listed products form the comparison set. Effects are normalized to event time —1, and standard errors are
clustered by HS6 product. The figure displays selected headline outcomes. The remaining zero-inclusive
outcomes are reported in Appendix Figure C3.
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The ETWFE PPML estimates show that, in the quarters following formal listing, the ex-
port value of listed products and the number of destinations to which they are shipped both
increase. On the import side, the clearest responses occur in the number of participating
firms and sourcing origins, while value and physical volume respond less uniformly. Ap-
pendix Figure C3 reports the remaining zero-inclusive outcomes, and Appendix Figure C1
and Figure C2 report the corresponding conditional positive-cell estimates.

The adjustment, therefore, appears more clearly in the breadth of the trade network
(more export destinations, importing firms, and sourcing origins) than in uniform growth
in physical quantities. The combination of a broader trading network and a compara-
tively weak volume response points to an extensive-margin adjustment. Firms appear to
establish, reactivate, or test additional product—partner relationships rather than simply
shipping larger quantities through pre-existing links. On the import side, the entry of ad-
ditional firms and origins without a comparable increase in aggregate volume may also
indicate that sourcing is becoming more fragmented among suppliers and participants.
Such fragmentation is consistent with search for alternative supply channels following the
disruption of established trade relationships. This pattern is consistent with firms creating
or reactivating product-market links and diversifying sourcing rather than simply scaling
up every existing trade flow. The export response has a related interpretation. Rising
export value together with an expansion in the number of destinations suggests that the
additional activity is not confined to one established bilateral corridor. Instead, listed prod-
ucts become traded across a wider set of markets, potentially reflecting firms’ attempts to
exploit newly emerging demand and intermediation opportunities. The product-level de-
sign cannot distinguish genuine Armenian production from re-exporting, however, so this
interpretation must be evaluated using the direct firm—product intermediation measures
below.

These dynamics should nevertheless be interpreted cautiously. The conditional Callaway-

Sant’Anna estimates in Appendix Figure C1 and Figure C2 are informative about ad-
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justment among active cells, but several value and count outcomes exhibit non-flat pre-
treatment coefficients. Moreover, formal listing may lag the common February 2022 shock,
and firms may anticipate products’ subsequent inclusion in sanctions packages. The esti-
mates therefore describe product-level adjustment around formal listing rather than clean

causal effects of listing or of the war as a whole.

Sourcing and export-basket reorientation. The zero-inclusive product-level estimates
show that sanctioned-product activity expands along several margins, but they do not
reveal how sourcing and exports are redirected across partner groups. I therefore exam-
ine two directional outcomes in Figure 5: the Russia share of imports for listed products
and the sanctioned-product share of exports for firms exposed through their 2021 import
baskets. These outcomes are defined only when their denominators are positive, so assign-
ing zero when the denominator is absent would not produce an economically meaningful
share. I estimate their dynamic responses using the Callaway-Sant’Anna estimator because
listing is staggered, effects may vary across cohorts and exposure horizons, and already-
listed units should not serve as controls. The active-cell nature of the outcomes determines
the estimation sample; it is not the econometric reason for selecting the estimator.

After formal listing, the Russia share of imports for listed products falls by approxi-
mately 3 percentage points, indicating a relative shift toward alternative sourcing origins.
This decline is economically notable because Russia was traditionally an important supplier
to Armenian firms. It suggests that formal restrictions are associated with supplier substitu-
tion rather than a proportional contraction across all origins. Combined with the increase
in the number of import origins documented above, the result points to diversification
away from a concentrated source and toward a broader international supplier base. Such
diversification may improve resilience to country-specific disruptions, although establish-
ing new sourcing relationships may also involve higher search, transport, and compliance

costs. Among firms exposed through their 2021 import baskets, the sanctioned-product
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as a placebo corridor. Effects are normalized to event time —1. Additional sanctioning-destination placebo
outcomes are reported in Appendix Figure C4.

share of exports is estimated to decline by approximately 6.8 percentage points, while
their overall Russia export share does not change significantly. This is a compositional
result rather than a statement about the absolute level of sanctioned exports. A declin-

ing sanctioned-product share can coexist with growing sanctioned-export value if firms’

non-sanctioned exports expand even faster. Economically, it indicates that import expo-
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sure does not lead firms to specialize uniformly in sanctioned products; their post-listing
expansion may instead encompass a wider export basket. The decline in the sanctioned-
product share does not necessarily imply that these firms reduce sanctioned exports in
absolute terms; it may instead reflect faster growth in their non-sanctioned exports. The
placebo outcomes for listed goods exported to sanctioning destinations remain compara-
tively flat. The absence of a comparable response in the placebo corridor makes a purely
product-wide export boom less consistent with the evidence. The reorientation appears
to depend on the interaction between product status, firms’ prior import exposure, and
destination opportunities rather than on listed products expanding equally toward every
market.

The results reveal two distinct adjustments: listed products are sourced from a wider
and less Russia-dependent set of origins, while exposed firms alter the composition of their
export baskets. These linked changes are consistent with firms reorganizing supply chains
after 2022, but they remain insufficient to establish re-exporting because the import-share
and export-share outcomes do not match individual imported products to subsequent ex-

ports.

4.1.4 Potential intermediation

The descriptive evidence in Figure 3 shows that measured potential-intermediation inten-
sity rose sharply after 2022, particularly for sanctioned products. The preceding regres-
sions show greater sanctioned-product participation, product-basket reorganization, and
directional sourcing and export adjustments, but none matches a firm’s imports of a prod-
uct to its later exports of the same product. I therefore test the potential-intermediation
measure introduced in Section 3. I use the W12 measure formally defined in (1).°

Using the resulting firm—product-month panel, I estimate

®Because the estimation sample contains firm-HS6-months with positive exports, W12 captures variation
in potential import coverage among observed exporting cells; it is not an indicator of entry into exporting.
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Yr.gr = B[Posty X Syl + Ap 4+ pg + 70 + €51, )]

where y; . is alternatively: (i) the share of current export volume covered by imports of
the same product during the previous twelve months (Intensity); (ii) an indicator for pos-
itive potential intermediation (Participation); or (iii) an indicator for a month-to-month
switch into positive potential intermediation (Entry). S, identifies sanctioned goods, and
Post, equals one after February 2022. All specifications include firm fixed effects A, prod-
uct fixed effects y,, and month fixed effects 7, with standard errors clustered by firm.
Because the sample requires positive exports, the entry outcome records switches in route
status among observed exporting cells; it is not entry into exporting itself.

Table 12 provides the most direct evidence on the proposed mechanism. Relative to
non-sanctioned products, potential-intermediation intensity for sanctioned goods rises by
3.8 percentage points after February 2022, and the probability of positive potential inter-
mediation rises by 3.0 percentage points. There is no corresponding differential increase
in monthly entry into intermediation. The increase therefore comes from more intensive
and more frequent use of potential intermediation within observed firm—product relation-
ships rather than from a wave of new monthly switches into that route. This null is not
inconsistent with the descriptive deconcentration in Table 2: the entry outcome measures
month-to-month switches into intermediation among cells already exporting, relative to
non-sanctioned products, whereas the concentration statistics describe how the level of
W12 volume is distributed across firms.

Columns (4) and (5) examine whether this response varies with pre-sanctions import
dependence and firm size. Among firms below the median of pre-sanctions import depen-
dence, the sanctioned-product response remains positive and statistically significant, but
the interaction with high import dependence is small and insignificant. This supports the
presence of a response among initially less import-dependent firms, not the stronger claim

that those firms uniquely drive it. Large firms reduce potential-intermediation intensity
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Table 12: Sanctions and Intermediation at the Firm—-Product—Month Level

Intensity Intensity
Intensity Participation  Entry  x Pre-Import X Size

1) (2) 3) “4) (5)
Post; x S 0.038*** 0.030*** -0.001 0.025*** 0.031
(0.011) (0.010) (0.00D) (0.009) (0.021)
Post; x S x HighPrelmport 0.015
(0.036)
Post; x LargeFirm -0.038**
(0.014)
Posty x S x LargeFirm 0.015
(0.026)
Firm FE Yes Yes Yes Yes Yes
HS6 FE Yes Yes Yes Yes Yes
Month FE Yes Yes Yes Yes Yes
R? 0.642 0.640 0.082 0.709 0.646
N 338,576 338,576 338,576 228,625 255,268
Clusters 18,325 18,325 18,325 11,372 11,672

Standard errors clustered by firm in parentheses.
*p <0.10, ** p < 0.05, ** p < 0.01.

Notes: The unit of observation is firm x HS6 product x month. The sample is restricted to observations with
positive export volume. S equals one for sanctioned HS6 products. Intensity is the share of export volume
accounted for by imports of the same product by the same firm within the previous 12 months. Participation
is an indicator for any re-exported content. Entry is an indicator equal to one when a firm—product switches
into intermediation relative to the previous observed month. Columns (4) and (5) interact the baseline
specification with median splits of pre-sanctions import dependence and pre-sanctions firm export scale.
Lower-order interaction terms are included but not reported.

overall after the sanctions, but the triple interaction between the post period, sanctioned
status, and large-firm status is insignificant. There is therefore no strong evidence that the
sanctioned-product response differs systematically by firm size.

The estimates distinguish several margins behind Armenia’s aggregate trade boom.
Russia-linked relationships become more persistent, and continuing exporters reorganize
their product baskets. Positive-flow estimates show that much of the apparent expansion
reflects firm-wide scaling and changes in product and partner composition rather than

uniform quantity growth within every Russia-linked line. Product-level and zero-inclusive

designs reveal broader firm, product, destination, and origin activity around sanctioned
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goods. Most directly, sanctioned products exhibit greater potential-intermediation inten-
sity and participation without a surge in monthly route entry. The evidence is therefore
consistent with deeper use of existing intermediation capacity as one mechanism of ad-
justment. It does not identify domestic value added, follow individual shipments to their

final destination, or by itself establish sanctions evasion.

4.2 Effects on Firm and Employee Outcomes

Both the firm and employee data are at the annual level, ranging from 2018 to 2023. To
examine how trading status relates to firm performance, I divide the firms according to
their trading status in the year prior to the sanctions of 2022 and estimate the following

specification:

Yut = O+ 5ED52021Postt + 51D£72021P03tt + 5DD£2021P03tt
+ ﬁEDf,Q(m + BID£,2021 + 5DD5,2021 (10)
+ 7+ FE, + X, ;7 + €us-

where y, ; denotes firm outcomes such as log employment, log turnover, or log turnover
per employee. DZ,,,, Dl 5, and D7, are indicators for Exporter, Importer, and Dual
trader status, with non-traders as the reference group (Appendix Table B8 shows the char-
acteristics of each group of firms by year.). The interactions with Post; capture how each
type of trading firm adjusted after 2022. Year fixed effects 7, absorb aggregate shocks, firm
fixed effects FE, are included in even-numbered columns, and X, ; includes legal form
and status controls.

Table 13 examines where the firm-level incidence of the post-2022 adjustment was
concentrated. Trading status is fixed in 2021, before the sanctions, so the interaction terms
compare subsequent changes among pre-existing exporters, importers, and dual traders
with those among non-trading firms. Fixing the classification before the shock avoids

redefining firms according to trading decisions that may themselves have responded to the
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new environment. Firm fixed effects absorb persistent differences in firm size and other
time-invariant characteristics.

Panel A reveals a marked asymmetry across pre-shock trading modes. Importers and
dual traders experience strong relative growth in turnover after 2022, whereas exporter-
only firms contract relative to non-traders. Employment changes are much smaller: im-
porter employment rises only modestly, dual traders record a limited increase, and the
exporter-only response is statistically indistinguishable from zero. The common feature of
the expanding groups is therefore access to international sourcing, not export participa-
tion alone. This pattern is consistent with importers benefiting from changes in domestic
demand or sourcing opportunities, while dual traders were particularly well placed to
combine foreign supplier relationships with access to export markets. Exporter-only firms
lacked this import-side capacity and may also have been more exposed to adverse demand
or sectoral shocks. The regressions do not separately identify these mechanisms, but they
show that the trade boom did not benefit all internationally active firms uniformly.

More broadly, sales adjust much more strongly than employment. For importers and
dual traders, the expansion appears to have been accommodated mainly through greater
sales per existing worker rather than substantial job creation. This may reflect changes in
quantities, prices, product composition, capacity utilization, or the organization of trading
activity. Conversely, exporter-only firms reduce turnover without a comparable contraction
in employment, consistent with labor adjusting more slowly than revenue. Turnover per
employee should therefore be interpreted as a measure of revenue intensity, not as direct
evidence of higher physical productivity or markups.

Panel B sharpens the connection between these firm-level outcomes and firms’ pre-
existing capacity for potential intermediation. Firms whose 2021 exports were more
strongly covered by prior imports of the same HS6 products subsequently experience
greater growth in turnover (0.276 log points per unit of the 2021 share) and turnover

per employee (0.230 log points), but no corresponding employment response. Econom-
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Table 13: Firm Incidence

Log employment Log turnover Log turnover/employee

Panel A. Coefficient on Post; interacted with 2021 trading status

Exporter in 2021 -0.02 -0.18*** -0.24***
(0.02) (0.06) (0.07)
Importer in 2021 0.01** 0.23*** 0.16™**
(0.00) (0.01) (0.0D)
Dual trader in 2021 0.03*** 0.25*** 0.09***
(0.0D) (0.03) (0.03)
Observations 381,792 591,769 315,669
Panel B. Coefficient on Post;x 2021 intermediation share
2021 intermediation share 0.010 0.276*** 0.230***
(0.023) (0.081) (0.081)
Observations 11,787 12,349 10,969
Firm FE Yes Yes Yes
Year FE Yes Yes Yes
Status and legal-form FE Yes Yes Yes

Notes: Panel A restricts the sample to firms present in 2021 and fixes trading status in that year; non-trading
firms are the reference group. Panel B restricts the sample to firms present in 2021 with non-missing 2021
potential-intermediation exposure. That exposure is the share of the firm’s 2021 export volume covered by
imports of the same HS6 product during the preceding 12 months. The table reports the preferred firm-fixed-
effect columns; the full paired specifications remain in Appendix C in Tables C4 and C5. Standard errors
clustered by firm are in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.

ically, firms that had already established the supplier relationships, product knowledge,
logistics, and customs capacity needed to import and export the same goods were better
positioned to respond when trade routes and relative market opportunities changed. The
result is therefore consistent with the post-2022 expansion making intensive use of capa-
bilities accumulated before the shock rather than requiring a proportionate expansion of
firms’ workforces.

This interpretation is also consistent with the earlier descriptive evidence. Firms with
positive potential intermediation (a subset of firms operating on both sides of trade) are
considerably larger in employment and turnover, export more products, reach more desti-
nations, and source from substantially more origins than other exporters (Table 2). These

characteristics may have made them particularly capable of absorbing fixed costs and re-

sponding quickly to new trading opportunities. At the same time, they underscore the
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selected nature of intermediation exposure: the Panel B estimates do not show that po-
tential intermediation itself caused firm growth. The exposure measure may also capture
pre-existing scale, networks, product composition, or organizational capability. Nor does
it establish that the same imported shipment was subsequently re-exported. It identifies
where post-2022 revenue growth was concentrated, not direct shipment-level intermedia-
tion or markup gains.

Appendix Tables C4 and C5 report the complete specifications underlying the preferred
fixed-2021 results. Appendix Table C6 instead classifies firms according to their contem-
poraneous trading status. Because firms could enter importing, exporting, or dual trading
in response to the shock, these estimates combine changes in firm performance with en-
dogenous sorting across trading modes. Their coefficients consequently differ from the
fixed-status estimates and are treated as descriptive rather than as preferred incidence
estimates.

Appendix Table C7 similarly replaces predetermined exposure with the current-year
W12 measure. The contemporaneous association remains positive and significant for
turnover (about 0.112 log points) but smaller and statistically insignificant for turnover per
employee (0.083). Because current intermediation activity can rise mechanically along-
side current sales, these estimates cannot distinguish whether intermediation predicts firm
expansion or simply accompanies it. The fixed-2021 specification is therefore the more
informative design for asking whether capabilities in place before the sanctions predict
which firms subsequently expanded.

To link firm trading status to worker outcomes, I estimate regressions at the employee

level of the form:

Yift = Q + Z /BTD;',’QOQl + Z 57’ (D£2021 X POStt)
re{E,I,D} re{E,I,D} (11)

+ T+ pip + Xipy + Eiges

where y; , denotes the log annual salary, log hours worked, or log hourly wage of
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worker 7 employed by firm f in year ¢. The indicators D[y, D}y, and D}, classify
the worker according to whether the worker’s 2021 employer was an exporter, importer,
or dual trader; workers attached to non-trading firms form the reference group. This
baseline classification remains fixed throughout the panel. In the preferred specification,
the time-invariant baseline-status indicators are absorbed by the worker—firm match fixed
effects y;, so the coefficients of interest are their interactions with Post,. Year fixed effects
7, absorb economy-wide wage growth and other common shocks, while X, contains the
worker controls that are not absorbed by the fixed effects. Standard errors are clustered
by firm.

The preferred specification is identified primarily by worker—firm matches observed
both before and after 2022. It therefore describes differential changes within continuing
employment relationships rather than wage differences generated by changes in worker
composition, new hiring, or movement across employers. Appendix specifications using
employee or firm fixed effects provide less restrictive comparisons. As with the firm-level
analysis, fixing employer status in 2021 prevents workers from being reclassified according
to trading decisions that may themselves have responded to the shock. The estimates
nevertheless capture differential changes associated with pre-existing employer type, not
the causal effect of employment at a trading firm.

Table 14 reports the results. Panel A shows that workers initially attached to importing
and dual-trading firms experience higher salary and hourly-wage growth after 2022 than
workers attached to non-trading firms. Their hours worked do not change significantly.
The increase in annual earnings, therefore, operates almost entirely through higher hourly
compensation rather than longer working hours. Exporter-only estimates are imprecise
and do not support a clear conclusion for that group.

This pattern closely mirrors the firm-level incidence documented in Table 13. The firm
types experiencing the strongest turnover growth are also those whose continuing workers

receive relative wage gains, while neither employment nor hours responds comparably.
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Table 14: Worker Incidence

Log salary Log hours worked Log wage per hour

Panel A. Coefficient on Post; interacted with the 2021 type of the worker’s employer

Exporter in 2021 -0.04 -0.29 0.32
(0.04) (0.26) (0.25)
Importer in 2021 0.12%** 0.01 0.11***
(0.02) (0.01) (0.01)
Dual trader in 2021 0.12%** 0.02 0.10***
(0.03) (0.02) (0.02)
Panel B. Coefficient on Post;x 2021 intermediation share of the worker’s employer
2021 intermediation share 0.021 0.064 -0.010
(0.094) (0.053) (0.050)
Firm xworker FE Yes Yes Yes
Year FE Yes Yes Yes
Worker controls Yes Yes Yes

Notes: The sample is restricted to workers observed in 2021. Panel A fixes the employer’s trading status
in 2021; workers in non-trading firms are the reference group. Panel B uses the employer’s 2021 W12
potential-intermediation share. The table reports only the preferred firm-by-worker fixed-effect estimates;
full employee-FE, firm-FE, and firm-by-worker-FE specifications remain in Appendix C in Tables C8 and C9.
Worker controls include sex and age bins where they are not absorbed. Standard errors clustered by firm are
in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.
The adjustment operated mainly through monetary margins with the firms sharing their
newly acquired rents with their workers, rather than through a broad expansion of labor
inputs. Firms appear to have increased the value of activity undertaken with their existing
workforce, with at least part of the associated gains reaching workers through hourly pay.

Panel B does not reveal an additional wage gradient with respect to the baseline em-
ployer’s potential-intermediation intensity. Workers at firms with higher 2021 W12 ex-
posure do not experience statistically distinguishable changes in salary, hours, or hourly
wages after 2022. Thus, the worker results are stronger for the broad distinction between
importing or dual-trading firms and other employers than for differences in intermediation
intensity within the smaller group for which that exposure can be measured.

Appendix Tables C8 and C9 report the complete fixed-baseline specifications. Appendix

Table C10 instead classifies workers using the contemporaneous trading status of their em-

ployer. Because employer status may itself change in response to post-2022 opportunities,
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that exercise mixes worker outcomes with endogenous changes in employer type and is

treated as descriptive.

5 A Model of Indirect Export Access

The empirical analysis documents a sharp post-2022 expansion of trade through Arme-
nia, concentrated among incumbent firms and existing relationships. Russia-bound bas-
kets shifted toward sanctioned products, while potential intermediation increased mainly
because existing firms used it more intensively, rather than because new intermediaries
entered (Table 7, Table 6, and Table 12). These findings raise a quantitative question:
how much did this rerouting contribute to welfare in Armenia? Gross rerouted trade
does not provide the answer. Much of its customs value reflects the acquisition value of
goods produced abroad; only the intermediary’s margin and other locally retained value
added accrue to Armenian factors, while goods subsequently shipped abroad do not enter
consumption in Armenia. This distinction is central to entrepot trade (Feenstra and Han-
son, 2004). Because import and export declarations cannot be linked shipment by ship-
ment, the empirical measure identifies a potentially indirect route rather than establishing
that the same physical units were re-exported. I develop a Melitzian heterogeneous-firm
model to quantify the welfare contribution of access to this route. The exercise reports the
full pre-post welfare change and compares it with a counterfactual that removes indirect
access while retaining direct export opportunities. Under the model’s closure, isolating
this contribution amounts to asking how indirect export access affects the price index of
Armenian-produced varieties consumed in Armenia through export profitability, firm entry,
and domestic selection.

The W12-based classification identifies routes rather than firms. Direct and potentially
indirect exporting are not mutually exclusive within a firm, and an “intermediary” need

not be a wholesaler rather than a manufacturer. Standard models of indirect exporting
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predict productivity sorting because exporting through an intermediary combines lower
fixed costs with higher variable costs (Ahn, Khandelwal and Wei, 2011). Network models
instead allow contacts, information, and matching capabilities to determine route access
separately from productivity (Rauch and Watson, 2004; Antras and Costinot, 2011). I
adopt this second logic in reduced form: productivity determines whether an export oppor-
tunity is served and its scale, while a separate relationship capability determines whether
it is served directly or indirectly.

The separate capability is not motivated simply by variation in indirect-export shares
across markets, which productivity sorting could also generate. Rather, the indirect-to-
direct ratio of mean gross sales varies across partner—product cells, and some firms use
mixed and hybrid routes. Because intermediary sales include the acquisition value of
imported goods, these differences cannot be interpreted as clean productivity rankings.
I therefore do not use mode-specific sales to identify separate productivity cutoffs, but
retain them as untargeted tests of the route-independence approximation in Appendix
Figure D2. The model traces how indirect export access affects entry, domestic selection,
export participation, the mass of Armenian varieties, and the domestic price index, and

then translates the resulting price-index change into a consumption-equivalent measure.

5.1 Preferences

The economy is populated by a representative household that consumes a homogeneous

outside good X and a CES composite of differentiated varieties:

o

U=Xx'"ye, Y= [f.GVH y()F di+ [, y()F di] T, o> 1

)

where Vg and Vr denote the sets of Armenian and foreign varieties absorbed in Ar-
menia, respectively. The parameter o € (0, 1) is the expenditure share on differentiated

goods, o > 1 is the elasticity of substitution, and I write « = ¢ — 1. Cobb-Douglas pref-
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erences imply expenditure aF on the differentiated composite. Cost minimization then

gives demand for variety 1,

1

y(l) =ak P}g_lp(i)_gv Py = |:j;€VHUVF‘ p(i)l_a di o ’

It is convenient to track the domestic and foreign contributions to P, ° separately:

Q4a

Py7=Q=0Qua+Qra,  Aa=—

where Q244 and Q254 denote the price-index contributions of Armenian and foreign varieties
absorbed in Armenia, respectively. Consequently, A4, is the Armenian contribution share
in the differentiated price index. Armenia is a small open economy: foreign expenditures
and price indices are exogenous to domestic outcomes (Demidova and Rodriguez-Clare,

2009, 2013).

5.2 Technology

The outside good is produced one-for-one from labor under constant returns and serves as

numéraire, pinning the wage at one. In the differentiated sector, a firm with productivity

v produces y = ¢/, pays a fixed operating cost fy, and prices at the constant CES markup,
1 oc—1

(o) = —, p= 7
) Py o

so domestic operating profits are

.
ey
I
Q=

Tu(p) = Ap "' = fu, " laE P
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An export opportunity is a cell ¢, defined by destination group and product-sanction status.

Serving the cell requires a per-period fixed cost fx., and operating profits are

7Tc(()p> = Ac 90071 - me (12)

where A, is an operating-profit shifter that combines foreign expenditure, foreign prices,
bilateral variable trade costs, and the CES markup term. The calibration does not sepa-

rately identify these components.

5.3 Export routes and switching capability

Conditional on serving cell ¢, a relationship operates indirectly with probability s;. and
directly otherwise. In the baseline, route type is independent of firm productivity. This
assumption captures, in reduced form, the idea that sourcing networks, destination knowl-
edge, and compliance capacity may affect the available route separately from firm scale. It
is motivated by mixed route use within firms and by the absence of a stable direct-versus-
indirect sales ranking across cells, although the appendix shows that route independence
does not hold literally in every cell.

When the indirect route is removed, a fraction ¢ of indirect relationships can switch to

direct access. The retained share of export opportunities in cell ¢ is therefore

he(@) =1— (1= 0)sre,  he(0) =1— 870, he(1) = 1. (13)

A successfully switched relationship is assumed to retain the same revenue and fixed-
cost schedule. Thus, 6 captures both the ability to switch and the absence of additional
switching costs. This is a strong assumption: if switching also reduced revenue or raised

costs, removing indirect access would have larger effects than in the baseline.
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5.4 Entry, selection, and free entry

A mass N, of entrants pays a sunk cost f, and draws productivity from a Pareto distribution
G(p) = 1— ¢ *with k > 0 — 1. Setting 75 (¢x) = 0 and 7.(px.) = 0 gives the survival and

export cutoffs

fH)all (fxc)oll PXxe _k
— (1E - , txe = , e =t 14
YH ( | ) $x N X Px Xe (14)

with py. the export-participation share among survivors. Free entry requires the expected

value of a draw to equal the entry cost,

oo o0

7(e)dG(e) + 3 whel6) [ mle)dGle). A8

Xc

[1-Glem)] 7 = £ ﬁzé

H

where G () is the productivity distribution conditional on survival and w, counts the desti-
nations pooled into cell ¢; in the observed equilibrium all routes are available, so 2.(0) = 1,
and values below one arise only in the no-intermediation counterfactual. Under Pareto ev-
ery expected-surplus integral has the closed form sy f 5" with ky = (0 — 1)/(k — o + 1)

(Appendix D.3), so (15) becomes

fo=Sulrafu+ Y whe®) rafxerxe| = SuBO),  Su=ei,  (16)

and the bracket B summarizes the expected-profit component of the entry condition.
Under Pareto productivity, the domestic cutoff has the closed-form solution: because
Pxe = t;(’(j rises exactly as fast as Sy falls when ¢y moves, the export term of SyB is

invariant to ¢y, and
. KJQfH 1/k o k
on= 7 2x@) - X0+ 2 wehel®) wafe e (a7

An interior equilibrium requires f. > X (). Expected export surplus therefore acts as
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an entry subsidy: it lowers the net entry cost that expected domestic profits must cover,
so richer foreign opportunities support both a larger entrant mass and a tougher survival

threshold. Finally, the domestic survival condition pins down the price index:

k

aE gy
k—o+1’

o—1"

Q_

= Qua=Mp " V5, M=N.Sy, k=
ofup

with 1 = 1/p the markup, so every counterfactual object (including entry, selection, vari-
eties, participation, and the price level) follows from ¢y and the closure on Qg 4.

Holding the foreign price-index contribution fixed, the identity = Q44 + Qr4 deter-
mines the required domestic variety mass and, through M = N.Sy, the mass of entrants.
This is the channel through which foreign export opportunities affect domestic entry and

consumer pI'iCGS.

5.5 Comparative statics: entry, selection, and export margins

Under the maintained closure, changes in indirect access operate through three margins:
domestic selection, firm entry, and export participation. Their proportional responses do
not depend on «; the expenditure share matters only when these responses are translated
into the consumption-equivalent price-index measure. The magnitudes quoted below are
drawn from the calibrated model of Section 6 and preview that section’s results.

Selection and survival. The closed form (17) carries every selection static. Better
access (i.e., higher A., lower fx., or a larger retained share h.) raises X and therefore
g intermediation toughens domestic selection. Removing it softens selection; more low-
productivity firms survive.

Entry and varieties. Removing indirect access lowers expected export profits and
therefore reduces entry. In the post-shock calibration, the response of the entrant mass
is substantially larger than the changes in the domestic cutoff or the mass of active va-

rieties. At the transition-based benchmark, entry falls by approximately 0.017 log points
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(about 1.7%), while the domestic cutoff, active-variety mass, and price index each move
by less than 0.4 log percent. The main domestic effect of indirect access therefore oper-
ates through expected entry returns rather than through a large change in the productivity
threshold.

Export participation. Removing the indirect route affects export participation in two
ways. Some relationships disappear because they cannot switch, while weaker domestic
selection increases the number of surviving firms that are not productive enough to export.
Together these effects produce a much larger decline in export participation than in the
domestic margins. At the transition-based benchmark, expected export participation per
active firm falls by approximately 13.2 log percent in the post state. Indirect access con-
sequently matters primarily as a means of preserving foreign-market relationships, with
smaller indirect effects on domestic selection and varieties.

Market-access statics. Changes in a cell’s access composite or fixed cost affect export
participation directly and domestic entry and selection through expected export profits.
Better access lowers the cell-specific export cutoff and raises participation; it also increases
entry and raises the domestic survival cutoff. When domestic entry is re-solved, the tighter
selection margin further lowers the export cutoff expressed relative to surviving firms. Re-
moving indirect access produces the opposite movements. Appendix Figure D1 illustrates
these responses for the post-shock Russia—sanctioned cell. t

The statics establish an ordering: indirect access matters first for preserving export
relationships, second for entry incentives, and only marginally for domestic selection, va-

rieties, and consumer prices — the ordering the welfare accounting in Section 6 confirms.
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Figure 6: Equilibrium responses to removing indirect export access

Melitz margins of removing intermediation

(b) Entry, selection, varieties, prices

(a) Export participation per active firm (solid post, dashed pre)
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Notes: Log differences (x100) between the re-solved no-intermediation equilibrium and the full equilibrium,
by switching capability 6, holding technology, fixed costs, recovered market access, nominal expenditure,
and the foreign price-index contribution fixed. Panel (a): aggregate expected export participation per active
firm. Panel (b): entrants N,, active varieties M, selection cutoff ¢y, and price index Py (solid post state,
dashed pre state). All margins are exactly zero at § = 1 and are invariant to the expenditure share a.

6 Quantifying the Contribution of Indirect Access

The quantification is disciplined by four sets of moments: cell-level export participation,
mean exporter sales, indirect-route shares, and the domestic contribution A4, to the Ar-
menian price index. It does not target the reduced-form estimates of Section 4; those
results motivate the margins the model includes — in particular, the concentration of po-
tential intermediation within existing relationships motivates a route capability distinct
from contemporaneous entry. The A, and f, are wedge-like summaries: they rational-
ize the targeted moments under the CES—Pareto structure and do not separately identify
foreign demand, trade costs, or compliance costs. Finally, the firm-turnover and worker-
wage results lie outside the model, which contains neither wage setting nor importer-only,
exporter-only, and dual-trader types; they are complementary incidence evidence, not val-

idation targets.
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6.1 Mapping Cell Moments into Model Parameters

The empirical implementation divides export opportunities into six cells in each state:
three destination groups—Russia, sanctioning economies, and non-sanctioning economies—
crossed with sanctioned and non-sanctioned products. For each cell, the participation
share px. and mean gross sales among exporters 7 x. recover the relative export cutoff and

the fixed-cost shifter under the CES-Pareto assumptions:

—1/k Txec ch
txe = ; c= ——, A= ——— 18

The indirect share s;. is measured separately and enters only the retained-access term
h.(0) used in the no-intermediation counterfactual.

These mappings reproduce participation and pooled exporter sales by construction and
should therefore be viewed as parameter recovery rather than evidence of model fit. Gross
exporter sales include the acquisition value of indirectly sourced goods, which may also
affect the pooled-sales moment used to recover fx.. I consequently interpret fy. as a
reduced-form transaction-value shifter rather than a literal structural fixed export cost.

The calibrated relationship states use January 2019-December 2021 as the pre-shock
period and March 2022-December 2023 as the post-shock period. These structural win-
dows align the customs relationships with the years for which the complete active-firm
denominator is observed. The annual firm inputs used to construct domestic sales and the
home share cover 2019-2021 before the shock and 2022-2023 afterward.

An empirical export opportunity is defined at the firm—destination—product-status—
period level, where product status distinguishes sanctioned from non-sanctioned goods.
For cell ¢, the denominator n,cve. contains all active-firm—destination opportunities, in-
cluding firms that do not export to that cell. Export participation is therefore

_ Nie+Npe + Nue

Pxec )
Nactive,c
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where I, D, and U denote indirect, direct, and route-unclassified exporting opportunities,
respectively. Unclassified exporters enter the participation numerator rather than being
treated as non-exporters; in the released baseline, ny,. = 0 in every cell.

Route classification begins with the firm—-HS6-month W12 measure defined in (1).
These firm—product-month observations are aggregated, using export-value weights, to
the firm—destination—product-status—period opportunity. An opportunity is classified as
indirect when at least half of its export value is classifiable, and its value-weighted W12
share is at least 0.5; it is classified as direct when classification coverage is at least one-half,
and the W12 share is below 0.5. Remaining exporting opportunities are classified as U.

The pooled mean exporter sales moment weights the two classified routes by their

relationship counts:
- nlcflc + nDchc
Nje + Npe

EXC -

The opportunity weight w, is the integer number of individual destinations represented by
the pooled partner—product cell. Relationship sales are first annualized over the respective
36- and 22-month structural windows. Real dram values are then converted into model

units according to

model __ mdata O-fH’il
- —data
TH

X

where 72 is mean positive domestic differentiated sales in the pre-shock state and

Jou =1

6.2 Calibration

Table 15 summarizes the calibration inputs and their roles. I set ¢ = 5 in the baseline
and report results for o € {4,6}. The Pareto shape is k = (0 — 1){"@11p = 4.83, using the
pre-period employment tail. I use employment because gross-sales tails are affected by the
acquisition value contained in indirectly sourced goods and produce values inconsistent

with k > o — 1.

61



I normalize fy = 1 and set f./fy = 1 in the baseline. Mean positive domestic differen-
tiated sales determine the conversion of monetary observations into model units. Because
the ratio f./fy affects entry and selection, it is a maintained calibration rather than an
additional normalization.

The numerator of )\ 44 is domestic differentiated sales net of exports. The denominator
adds absorbed imports, measured as gross imports minus the estimated acquisition value
associated with potential reexports. The resulting baseline shares are 0.828 before the
shock and 0.777 afterward; gross and wholesale-excluded constructions are reported as
alternative accounting scenarios.

The baseline expenditure share o = 0.68 uses the broad merchandise share of house-
hold expenditure. The narrower values 0.45 and 0.30 progressively exclude categories less
plausibly represented by differentiated traded varieties. Results are reported for all three
values.

Table 15: Calibration inputs and parameter mapping

Object Identifying moment Status Baseline
o assigned benchmark assigned 5

« ILCS expenditure shares assigned 0.68

k (0 — 1)x empl. Hill tail calibrated 4.83
Scale mean domestic sales calibrated pre mean
txec export participation inversion 12 cells
Ixe exporter mean sales inversion 12 cells
A zero-profit condition inversion 12 cells
STe indirect share measured 12 cells
fr unit normalization normalized 1

fe/fr maintained entry-cost ratio assigned 1

AA net absorption share constructed 0.83/0.78
0 I-continuer switching transition-based benchmark 0.258

Notes: Participation and pooled exporter sales recover the cell objects under the maintained CES—Pareto
structure and therefore match by construction. Gross exporter sales may contain the acquisition value em-
bodied in potential reexports. The transition-based value of # is a scenario benchmark rather than a point-
identified structural parameter; all results are therefore also reported over § € [0, 1]. Additional accounting
constructions and sensitivity exercises are reported in Appendix D.8.
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6.3 Recovered Cell-Level Objects and Untargeted Diagnostics

The inversion maps the observed changes in participation and pooled exporter sales into
changes in the model-implied access and fixed-cost shifters. The Russia cells combine
higher recovered access with larger fitted fixed-cost shifters, while the sanctioned-product
cell serving non-sanctioning economies also exhibits a large access increase (Figure 7).
These objects summarize the changes required to rationalize the targeted moments under

the CES—Pareto structure.

6.4 The welfare metric

With Cobb-Douglas preferences over the outside good and the differentiated composite,

household indirect utility is, up to an irrelevant constant,

W:%, AW = —aAlnPy = SAIMQ  at fixed E, (19)
0% a

where @ = P, 77 and P is the ideal consumer price index given the numéraire out-
side good. W is a real-expenditure (indirect-utility) index: at fixed nominal expenditure,
changes in W measure the cost-of-living effect of changes in the differentiated price in-
dex, the same object priced by the variety-adjusted price-index exercises of Broda and
Weinstein (2006) and Cravino and Levchenko (2017), and reported below as the exact
consumption-equivalent 100[exp(A In W) —1]. Under this closure, IV is the model’s welfare
measure. Holding nominal expenditure and the wage fixed deliberately excludes income,

distributional, and trade-balance channels.
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Figure 7: Recovered pre—post changes in cell-level shifters
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Notes: The figure reports pre—post log changes in the recovered foreign-access composite A. and export
fixed-cost shifter fx.. For the maintained technology parameters, entry-cost ratio, monetary normalization,
and recovered equilibrium cutoff, these objects are obtained through the exact inversion of cell participation
and pooled mean exporter sales. They are model-implied transformations of targeted moments, not inde-
pendently estimated causal shocks. The access composite combines foreign expenditure, foreign prices, and
trade costs; the fixed-cost shifter should therefore not be interpreted as a directly observed monetary cost.

For state r € {pre, post}, define the within-state value of indirect access as

G,(0) = In W™ — In WL(9)

=a [l — Ing(6)] (20)

o Bfull
=—In|——+].
i i)

Here, B! is the expected-profit bracket in (16) evaluated in the full equilibrium, while
Brol(9) is evaluated after re-solving the no-intermediation equilibrium. The contribution

of indirect access to the pre—post change is Gpost(0) — Gpre(6).

6.5 The no-intermediation counterfactual

The counterfactual removes the indirect route via (13), under the maintained assump-

tion that successful direct switching preserves the relationship’s cell-level revenue and cost
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schedule. The switching proxy is 6 = 77/(77 + 221) = 0.258, the share of released continu-
ing pre-indirect relationships observed direct in the post state.”. Because suppression and
exit prevent point identification, the headline is reported over the full grid 6 € [0, 1]. At 6,
the within-state consumption-equivalent value of indirect access is 0.024% before the shock
and 0.192% afterward. The model-implied pre—post change is 0.902% in the full model and
0.733% when indirect access is removed. Their exact consumption-equivalent ratio implies
a contribution of 0.168%, with a model-implied scenario range of [0, 0.226]% over 6 € [0, 1].
These values describe the difference between calibrated pre- and post-shock states.

At 6, the contribution is 0.224%, 0.168%, and 0.134% for o = 4,5, 6, respectively, after
recalibrating & and the cell block. It is 0.074%, 0.111%, and 0.168% for o = 0.30, 0.45, 0.68.
Replacing the count-weighted indirect share with its gross-sales-weighted counterpart low-
ers the contribution to 0.103%. The two weighting schemes are robustness specifications

rather than formal bounds because gross sales need not be proportional to export surplus.

Table 16: Welfare value of intermediation across switching scenarios

Switching capability ¢

Consumption-equivalent (%) 0 025 H=0258 050 0.75

Within-state value, pre, Gpre(0) 0.033 0.025 0.024 0.016 0.008
Within-state value, post, Gpost(f)  0.259 0.194 0.192 0.130 0.065
Contribution to pre—post change 0.226 0.170 0.168 0.114 0.057

O OO | =

Memo: model-implied full pre—post change 0.902%; no-I change at 6 0.733%.

Notes: Model counterfactuals at o = 5, « = 0.68, k = 4.83. Each entry re-solves the no-intermediation equi-
librium via (13) in both states, holding technology, fixed costs, the recovered access composites, nominal ex-
penditure, and the foreign price-index contribution Q4 fixed. All values are exact consumption-equivalent
changes in the real-expenditure index (19); the contribution row is 100{exp[Gpost — Gpre] — 1}. The contri-
bution equals zero at § = 1 directly from h.(1) = 1.

Three conclusions survive every reported parameterization. First, the mechanism:
within the model, intermediation operates as an entry subsidy as it preserves foreign-

market relationships and feeds expected export profits into entry, with only second-order

’Wilson interval [0.212,0.311]; 95 relevant transition rows are disclosure-suppressed; group-specific re-
leased shares range from zero to 0.392
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effects on domestic selection, varieties, and consumer prices. And this subsidy is roughly
an order of magnitude more valuable in the post state than before the shock (G, ver-
sus G, in Table 16). Second, the magnitude: the cost-of-living value of the indirect
route stays below one-third of one percent of consumption in every reported parameteri-
zation and is about 0.17 percent at the transition benchmark; it’s positive, but far below
what gross rerouted flows would suggest. Third, the boundaries: the exercise prices an
export mode through the domestic price index; it excludes the transitional quasi-rents
documented in the firm and worker regressions, and its binding measurement limitation
is 0 itself, which suppression prevents from being point identified—hence the grid. Within
those boundaries the conclusion is stable: indirect access mattered for Armenia primarily

by keeping export relationships alive, and its consumer-welfare content is real but small.

Figure 8: Welfare contribution of intermediation over switching capability
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Notes: Panel (a): pre-to-post consumption-equivalent change in the real-expenditure index in the full model
(data-implied, f-invariant) and in the re-solved no-intermediation equilibrium, over a dense # grid. Panel
(b): their difference, the contribution of intermediation, with the transition proxy 6 = 0.258 marked; the
grid endpoints 6 = 0 (intermediation as essential infrastructure) and # = 1 (costless direct re-routing) bound
the contribution at [0, 0.226] percent. Baseline o = 5, a = 0.68, k = 4.83.

7 Conclusion

Trade sanctions have become the default instrument of great-power rivalry, and their ef-

fects do not stop at the borders of the sanctioning and target economies. Restricted flows
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search for new routes, and small non-sanctioning economies located between the blocs
become the margin along which world trade reorganizes. Which margins carry that ad-
justment, which firms and workers inside the bystander economy capture the gains, and
how much the new intermediary role is worth to its own consumers are open questions
with direct consequences for the design and enforcement of sanctions and for the growth
prospects of the economies doing the rerouting. This paper answers them for Armenia
which is a small open economy whose largest trading partner became the target of an
unprecedented expansion of Western sanctions. The paper uses novel administrative data
covering the universe of formal firms, workers, and customs transactions.

The expansion was real as real exports nearly doubled between 2021 and 2023, but its
two sides worked differently. The import side genuinely broadened: active importers grew
far more than exporters, first entry into sourcing from sanctioning economies increased,
and formally listed products attracted additional importing firms and origins while their
Russia sourcing share fell. This was a reorganization of supply chains that did run through
new relationships. The export side, by contrast, ran through incumbents: Russia-facing
entry did not rise, established relationships became more persistent, continuing exporters
reshuffled their baskets toward sanctioned products in count terms, and the only Russia-
specific differential that survives the most demanding within-flow comparison is higher
recorded unit values, not larger volumes. Across products, the sanctioned-good boom is
an extensive-margin phenomenon: it appears in designs that retain zeros, through the
activation and scaling of sanctioned trade lines, while within a firm’s positive lines in a
given month there is no reallocation toward sanctioned goods. The potential same-firm
intermediation of sanctioned goods intensified within existing firm—product relationships,
with no rise in entry into that route. The pattern that emerges is incumbent exporters
deepening intermediation capacity built before the shock, supplied by a sourcing network
that widened beneath them.

The incidence of the boom was concentrated in trading firms rather than in the broader
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economy, and within them in revenue rather than employment. Relative to non-traders,
firms already trading internationally in 2021 expanded turnover and turnover per em-
ployee with little job creation; the exception is exporter-only firms, which lacked import-
side capacity and contracted. Higher pre-shock intermediation exposure predicts addi-
tional turnover and turnover-per-employee growth but no employment response. Workers
attached to the expanding trading firms gained roughly ten percent in hourly pay with no
change in hours worked, so higher earnings ran through compensation rather than labor
input. These patterns identify where the gains landed; they do not identify markups or the
division of surplus between firms and workers.

Gross rerouted trade cannot be read as a welfare gain: much of its customs value is
the acquisition cost of goods produced abroad, and goods shipped onward are consumed
abroad. Translating the new indirect market access into domestic welfare therefore re-
quires structure. I build a small-open-economy Melitz model with capability-based routing
in which productivity determines whether a foreign opportunity is served and at what
scale, while a separate relationship capability determines whether it is served directly or
through intermediation. The model implies a consumption-equivalent gain of 0.9 percent
between the pre- and post-shock states, of which indirect access accounts for 0.17 per-
centage points, about 19 percent. The mechanism highlights the entry subsidy whereby
intermediation preserves foreign-market relationships and raises expected export profits,
with only small effects on domestic selection, varieties, and consumer prices.

The broader lesson is that geopolitical fragmentation creates real but narrow windfalls
for the economies through which trade reroutes. Armenia gained market access without a
production boom: quantities within comparable trade lines did not surge, relative employ-
ment barely moved, and the consumer-welfare content of the rerouting is far smaller than
the gross flows suggest. What the shock did produce is a redistribution toward trading
firms and their workers which can be interpreted as returns on relationships and sourc-

ing networks built before the shock, and contingent on the sanctions regime that created
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them. For sanctioning coalitions, this implies that neutral-hub rerouting blunts the quan-
tity effects of restrictions, while the higher recorded unit values on Russia-bound flows
indicate that access through the hub came at a premium, whether from compliance costs,
scarcity, or markups. For bystander economies, it implies that the intermediary role is a
windfall built on incumbent capabilities rather than a development strategy. Whether Ar-
menia’s new relationships harden into durable productive capacity or dissipate with the

geopolitical conditions that created them is the central open question.

7.1 Scope and Open Questions

This study measures short-run adjustment in Armenian trade, firms, and workers over
2018-2024; the boundaries of the evidence indicate where to go next. First, intermedi-
ation is measured indirectly, through customs-based import—export linkages at the firm-
product level. Firm-to-firm VAT network data would separate domestic production, domes-
tic sourcing, and foreign re-exporting more cleanly, and would reveal whether the trade
surge reflects temporary geopolitical arbitrage or a deeper reconfiguration of Armenia’s
position in regional value chains. Second, the model inherits these measurement limits
and adds one: the switching capability 6 is only partially identified because transition cells
are disclosure-suppressed, and the welfare exercise is a conditional price-index counterfac-
tual that holds nominal expenditure, wages, and the foreign price-index block fixed. Third,
the analysis covers formal firms and formal employment; informal adjustment, ownership
changes, and household-level distributional effects remain outside its scope. Finally, the
persistence of Armenia’s intermediary role is uncertain: the gains documented here are
contingent on the continuation of sanctions, on enforcement intensity, and on Armenian
firms’ ability to retain foreign buyers and suppliers once conditions change. Whether these
adjustments outlast the sanctions regime that produced them is the natural next test, and

one the lengthening administrative panel will soon permit.
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A Descriptive Features of Armenia

A.1 Regional and Sectoral Distribution of Employment and Firms

Appendix Tables A1 and A2 describe the sectoral and geographic distribution of formal em-
ployment, while A3 and A4 report the corresponding distribution of firms by trade type.
They show that activity is concentrated in Yerevan and that trading firms are disproportion-
ately represented in several high-turnover sectors. A5 documents conditional wage premia
associated with employment in trading firms; these are descriptive panel correlations and

are not the post-2022 worker estimands studied in Section 4.
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Table Al: Sectoral Employment Shares, Relative Mean Log Wages per Hour, and Relative
Mean Log Revenues, 2018

Rel.
Mean Rel.
Log  Mean
Emp Wage Log
Share (%) p.h  Revenue Employment by Firm Types (%)
Exporter Importer puyal Non-Trading
Only (%) Only (%) (%) (%)
Agriculture 1.55 -0.19 -0.14 19.06 21.78 10.61 48.56
Mining 1.46 0.55 2.13 2.76 6.01 77.56 13.67
Manufacturing 12.74 -0.48 0.50 2.00 18.39 52.98 26.63
Construction 4.74 -0.03 0.61 0.17 40.46 8.26 51.11
Electricity 2.99 0.05 2.78 0.02 68.63 14.43 16.92
Water Supply 1.01 -0.47 0.50 0.03 1.93 48.55 49.49
Trade 18.14 -0.52 0.03 0.42 33.58 23.96 42.03
Transport 3.46 -0.26 0.56 0.47 14.97 41.70 42.86
Accommodation 6.11 -0.75 -0.30 0.19 23.71 5.67 70.43
Information 4.08 0.63 0.25 0.06 20.89 28.92 50.13
Finance 3.70 0.53 2.57 0.09 51.64 5.95 42.31
Real Estate 1.71 -0.07 -1.27 0.56 11.20 2.59 85.64
Professional Services 3.65 0.26 -1.05 1.32 19.71 5.26 73.71
Admin Services 2.75 -0.43 -0.85 0.05 15.63 1.34 82.98
Public Admin 0.35 -0.10 -0.18 - 0.79 - 99.21
Education 17.60 -0.32 -1.35 0.01 8.96 3.14 87.89
Health 7.13 -0.16 -0.49 - 17.37 12.82 69.81
Arts 2.84 -0.34 0.51 1.21 24.28 11.44 63.07
Other Services 3.74 -0.33 -2.35 0.32 10.06 1.25 88.37
Households 0.00 -0.80 -1.55 - - - 100.00
Extraterritorial 0.26 0.97 -1.70 0.05 32.49 4.43 63.03

Notes: This table reports sectoral employment shares and relative economic indicators for 2018. Emp Share
(%) denotes the sector’s share of total national formal employment. Rel. Mean Log Wage and Rel. Mean
Log Revenue represent the deviation of the sectoral mean log value from the aggregate national average.
Employment within each sector is further decomposed by the trade status of the employer: Exporter Only
and Importer Only denote firms that conducted only exporting or only importing activities, respectively;
Dual refers to firms that engaged in both; and Non-Trading indicates firms engaged exclusively in domestic

activities.
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Table A2: Regional Employment Shares, Relative Mean Log Wages per Hour, and Relative
Mean Log Revenues, 2018

Rel.
Mean Rel.
Log Mean
Emp Wage Log
Share (%) (Per Hour) Revenue Employment by Firm Types (%)
Exporter Importer pual Non-Trading
Only (%) Only (%) (%) (%)
Aragatsotn 3.05 0.04 -0.06 0.04 20.63 17.51 61.83
Ararat 6.03 -0.25 0.50 0.65 10.96 34.25 54.13
Armavir 8.07 0.05 1.01 0.03 40.30 23.22 36.45
Gegharkunik 3.00 0.06 -0.56 0.22 7.13 1.45 91.20
Yerevan 55.31 0.07 0.93 0.40 31.92 26.21 41.47
Lori 5.06 -0.23 -0.76 0.02 11.99 22.40 65.59
Kotayk 6.72 -0.23 0.29 1.08 19.50 20.42 59.00
Shirak 4.47 -0.32 -0.88 1.23 16.65 7.91 74.20
Syunik 4.53 0.22 0.66 0.85 13.99 30.90 54.27
Vayots Dzor 1.30 -0.32 -0.52 0.36 9.32 15.25 75.07
Tavush 2.45 0.07 -0.05 1.30 11.14 23.24 64.32

Notes: This table reports regional employment shares and relative economic indicators for 2018. Emp Share
(%) denotes the region’s share of total national formal employment. Rel. Mean Log Wage and Rel. Mean
Log Revenue represent the deviation of the regional mean log value from the national average. Employment
within each region is further decomposed by the trade status of the employer: Exporter Only and Importer
Only denote firms that conducted only exporting or only importing activities, respectively; Dual refers to
firms that engaged in both; and Non-Trading indicates firms engaged exclusively in domestic activities.
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Table A3: Shares of Firms by Sector and Firm Type, 2018

Firm
Sector Share (%) Firms by Type (%)
Exporter Importer Dual Non-Trading
(%) (%) (%) (%)

Agriculture 2.35 0.02 0.15 0.05 2.13
Mining 3.56 0.05 0.18 0.04 3.29
Manufacturing 25.06 0.45 3.22 1.11 20.28
Construction 6.05 0.02 0.47 0.08 5.47
Electricity 1.05 0.01 0.16 0.03 0.85
Water Supply 1.02 0.00 0.05 0.02 0.95
Trade 36.02 0.18 8.52 1.42 25.90
Transport 5.10 0.02 0.37 0.09 4.62
Accommodation 10.03 0.03 0.62 0.17 9.21
Information 5.12 0.01 0.66 0.22 4.23
Finance 2.60 0.01 0.18 0.06 2.35
Real Estate 4.50 0.02 0.26 0.08 4.14
Professional Services 5.15 0.03 0.28 0.10 4.74
Admin Services 3.12 0.01 0.20 0.05 2.86
Public Admin 1.00 0.00 0.05 0.01 0.94
Education 7.02 0.02 0.39 0.12 6.49
Health 3.56 0.01 0.22 0.06 3.27
Arts 2.13 0.02 0.15 0.03 1.93
Other Services 8.56 0.03 0.29 0.07 8.17
Extraterritorial 1.02 0.00 0.08 0.02 0.92
Total 100 1 15 5 79

Notes: This table presents the distribution of firms across sectors in Armenia for 2018. Firms are further
categorized by their trade status based on their activity throughout the year: Exporter and Importer denote
firms that conducted only exporting or only importing activities, respectively; Dual refers to firms that con-
ducted both; and Non-Trading indicates firms engaged exclusively in domestic activities.
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Table A4: Shares of Firms by Region and Firm Type, 2018

Firm
Region Share (%) Firms by Type (%)
Exporter Importer Dual Non-Trading
(%) (%) (%) (%)

Aragatsotn 3.37 0.15 8.55 1.07 90.23
Ararat 6.64 0.70 9.39 2.56 87.35
Armavir 5.92 0.35 10.53 1.57 87.55
Gegharkunik 4.64 0.22 6.00 0.56 93.22
Yerevan 45.76 0.43 25.81 3.99 69.76
Lori 7.18 0.14 8.68 1.08 90.10
Kotayk 9.10 1.13 17.68 2.49 78.70
Shirak 6.79 0.53 10.09 0.61 88.78
Syunik 5.40 0.29 7.35 1.05 91.31
Vayots Dzor 2.07 0.75 5.24 1.75 92.26
Tavush 3.63 0.43 5.82 0.85 92.90
Total 100 0.5 14.33 2.68 82.49

Notes: This table presents the distribution of firms across Armenian regions for 2018. Firms are categorized
by their trade status based on their international activity: Exporter and Importer denote firms that conducted
only exporting or only importing activities, respectively; Dual refers to firms that engaged in both; and Non-
Trading indicates firms that conducted exclusively domestic activities.
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A.2 Trade Status and Worker Wages

Employees of trading firms generally earn higher wages. Table A5 reports worker-level
panel regressions estimating the wage premium associated with employment at a trading
firm. The specifications absorb individual, year, region, and sector fixed effects and use
three alternative measures of trade status. First, the indicators Index Exporting and Index
Importing identify whether a worker’s employer exports or imports. Second, the categorical
variable Firm Type classifies firms as non-traders, exporters only, importers only, or two-
way traders. Third, a set of Regime indicators identifies whether the employer exports to
or imports from Russia, countries sanctioning Russia, or non-sanctioning partners.
Column (1) associates employment at exporting and importing firms with hourly-wage
differentials of 0.17 and 0.19 log points, respectively. Column (2) reports differentials of
0.20, 0.19, and 0.36 log points for exporter-only, importer-only, and dual-trading firms.
Column (3) reports export-side differentials of 0.07, 0.11, and 0.12 log points for Russia,
sanctioning partners, and non-sanctioning partners, and import-side differentials of 0.10,
0.16, and 0.07 log points. These coefficients are descriptive conditional associations rather

than estimates of the causal effect of trading.
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Table A5: Wage Premiums Associated with Employment in Trading Firms

Log Wage per Hour Log Salary
M (2) (3) 4 (5) (6)
Index Exporting 0.17*** 0.40***
(0.03) (0.04)
Index Importing 0.19*** 0.46***
(0.02) (0.04)
Firm Type
Exporter 0.20*** 0.43***
(0.04) (0.09)
Importer 0.19*** 0.46***
(0.02) (0.04)
Dual 0.36"** 0.86***
(0.03) (0.05)
Regime
Export to Russia 0.07** 0.25%**
(0.03) (0.05)
Export to Sanctioning 0.11%** 0.17***
(0.02) (0.05)
Export to Neutral 0.12** 0.15*
(0.04) (0.07)
Import from Russia 0.10*** 0.20***
(0.02) (0.03)
Import from Sanctioning 0.16** 0.39***
(0.02) (0.04)
Import from Neutral 0.07** 0.14**
(0.03) (0.07)
Year FE Yes Yes Yes Yes Yes Yes
Activity FE Yes Yes Yes Yes Yes Yes
Region FE No Yes Yes No Yes Yes
Observations 2,746,359 2,746,359 2,746,359 2,931,881 2,931,881 2,931,881
R? 0.33 0.33 0.34 0.37 0.37 0.38

Standard errors in parentheses.

*p <0.10, ** p < 0.05, *** p < 0.01.

Notes: This table reports worker-level panel regressions estimating the wage premium associated with
employment in trading firms. Columns (1)-(3) use log hourly wages as the dependent variable, while
Columns (4)—(6) use log annual salary. Three sets of trade-related variables are used: (i) Index Export-
ing and Index Importing, indicating whether a worker’s employer engages in exporting or importing;
(ii) a categorical Firm Type variable distinguishing non-traders, exporters, importers, and dual traders;
and (iii) Regime dummies identifying whether the firm trades with Russia, sanctioning countries, or
neutral partners. All specifications include year and activity fixed effects; region fixed effects are in-

cluded where indicated.
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B Trade Statistics

B.1 Country-Group Classification

Table B1 lists the fixed partner classification used throughout. Figure B1 verifies the post-
2022 break in a longer UN Comtrade series, and Figure B2 shows that the non-sanctioning
aggregate masks highly uneven bilateral changes, including large movements involving
the UAE. These figures are external-data validation and do not replace the customs-based

main Figure 1.

Table B1: Partner-Country Groups

Group Countries

Non-sanctioning Afghanistan, Algeria, Andorra, Angola, Antarctica, Antigua and Barbuda, Areas, nes, Argentina,
Azerbaijan, Bahamas, Bahrain, Bangladesh, Barbados, Belarus, Belize, Benin, Bhutan, Bolivia
(Plurinational State of), Bonaire, Botswana, Bouvet Island, Brazil, Brunei Darussalam, Burk-
ina Faso, Burundi, Cabo Verde, Cambodia, Cameroon, Central African Rep., Chad, Chile, China,
China, Hong Kong SAR, China, Macao SAR, Christmas Isds, Colombia, Comoros, Congo, Cook Isds,
Costa Rica, Cuba, Cote d’Ivoire, Dem. People’s Rep. of Korea, Dem. Rep. of the Congo, Djibouti,
Dominica, Dominican Rep., Ecuador, Egypt, El Salvador, Equatorial Guinea, Eritrea, Eswatini,
Ethiopia, FS Micronesia, Fiji, Fr. South Antarctic Terr., Gabon, Gambia, Georgia, Ghana, Grenada,
Guam, Guatemala, Guinea, Guyana, Haiti, Holy See (Vatican City State), Honduras, India, Indone-
sia, Iran, Iraq, Israel, Jamaica, Jordan, Kazakhstan, Kenya, Kiribati, Kuwait, Kyrgyzstan, Lao Peo-
ple’s Dem. Rep., Lebanon, Lesotho, Liberia, Libya, Madagascar, Malawi, Malaysia, Maldives, Mali,
Marshall Isds, Mauritania, Mauritius, Mexico, Mongolia, Montserrat, Morocco, Mozambique, Myan-
mar, Namibia, Nauru, Nepal, Nicaragua, Niger, Nigeria, Oman, Other Asia, nes, Pakistan, Palau,
Panama, Papua New Guinea, Paraguay, Peru, Philippines, Qatar, Rep. of Moldova, Rwanda, Saint
Kitts and Nevis, Saint Lucia, Saint Vincent and the Grenadines, Samoa, San Marino, Sao Tome and
Principe, Saudi Arabia, Senegal, Serbia, Seychelles, Sierra Leone, Solomon Isds, Somalia, South
Africa, Sri Lanka, State of Palestine, Sudan, Sudan (...2011), Suriname, Syria, Tajikistan, Thailand,
Timor-Leste, Togo, Trinidad and Tobago, Tunisia, Turkmenistan, Tuvalu, Tiirkiye, Uganda, United
Arab Emirates, United Rep. of Tanzania, Uruguay, Uzbekistan, Vanuatu, Venezuela, Viet Nam,
Western Sahara, Yemen, Zambia, Zimbabwe.

Russia Russian Federation.

Sanctioning Albania, American Samoa, Anguilla, Aruba, Australia, Austria, Belgium, Bermuda, Bosnia Herze-
govina, Br. Indian Ocean Terr., Br. Virgin Isds, Bulgaria, Canada, Cayman Isds, Croatia, Curagao,
Cyprus, Czechia, Denmark, Estonia, Faeroe Isds, Falkland Isds (Malvinas), Finland, France, French
Polynesia, Germany, Gibraltar, Greece, Greenland, Hungary, Iceland, Ireland, Italy, Japan, Latvia,
Lithuania, Luxembourg, Malta, Montenegro, N. Mariana Isds, Netherlands, New Caledonia, New
Zealand, Niue, Norfolk Isds, North Macedonia, Norway, Other Europe, nes, Pitcairn, Poland, Portu-
gal, Rep. of Korea, Romania, Saint Barthélemy, Saint Helena, Singapore, Slovakia, Slovenia, Spain,
Sweden, Switzerland, Tokelau, Turks and Caicos Isds, USA, Ukraine, United Kingdom, United
States Minor Outlying Islands, Wallis and Futuna Isds.

Note: Countries are classified according to their participation in sanctions against Russia. Russia is treated
as a separate partner group throughout the analysis.
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B.2

Aggregate and Bilateral Trade Flows

Figure B1: Armenian Monthly Exports and Imports by Partner Group

Panel A.

Monthly Armenian Trade with Russia
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Note: Panels A-D show Armenia’s total monthly exports (solid blue line) and imports (dotted red line) to or
from (A) Russia, (B) countries sanctioning Russia, (C) non-sanctioning countries, and (D) the world, from
January 2010 to January 2024. The dashed vertical line marks the onset of Western sanctions against Russia
in February 2022. Values are expressed in current US dollars. The data source is UN Comtrade.
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Figure B2: Armenian Monthly Trade with Selected Partners
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Note: Each panel shows Armenia’s monthly exports (solid blue line) and imports (dotted red line) with the

indicated partner. The dashed vertical line marks the onset of Western sanctions against Russia in February
2022. Values are expressed in current US dollars. The data source is UN Comtrade.
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B.3 Product Composition of Export Growth

Figure B3 shows that a small set of HS2 and HS6 categories accounts for a large share of the
gross export increase. Figure B7 documents concurrent changes in invoicing currency by
trade direction and product status. The currency figure is contextual evidence on payment

adjustment, not identification of the rerouting mechanism.

Figure B3: HS2 and HS6 Products with the Largest Increases in Export Value, 2018-2023
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Note: The panels show the ten HS2 and HS6 product categories with the largest increases in Armenian
export value between 2018 and 2023. Product classifications and names follow the Harmonized System
2007 nomenclature. Export values are expressed in millions of current US dollars. The data source is UN
Comtrade.



B.4 Firm Participation and Product Scope

Figure B4: Number of Armenian Exporters and Importers by Quarter

Number of Armenian Firms Engaged in Trade by Quarter
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Note: The figure reports the quarterly number of Armenian firms engaged in exporting or importing. The
dashed vertical line marks the onset of Western sanctions against Russia in February 2022. The data source
is the SRC Customs Service.

Figure B5: Number of Unique Products Exported and Imported by Quarter
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Note: The figure reports the quarterly number of distinct products exported or imported by Armenia. The
dashed vertical line marks the onset of Western sanctions against Russia in February 2022. The data source
is UN Comtrade.
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Figure B6: Number of Products Exported and Imported by Partner Group and Quarter
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Note: The panels report the quarterly number of distinct HS6 products that Armenia exports to or imports
from each partner group: countries sanctioning Russia, non-sanctioning countries, and Russia. The dashed
vertical line marks the onset of Western sanctions against Russia in February 2022. The data source is UN
Comtrade.
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B.5 Currency Composition of Trade

Figure B7: Currency Composition of Trade by Product Sanction Status and Trade Direction,
2018-2024
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Note: Each panel reports a three-month moving average of the share of trade value invoiced in the indi-
cated currency. The share is the value invoiced in that currency divided by total trade value in the month,
calculated separately for imports and exports and for sanctioned (EU_sanction = 1) and non-sanctioned

(EU_sanction = 0) products. The vertical red line marks March 2022. The underlying data are transaction-
level customs records.
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B.6 Sanctioned Goods and Potential Intermediation

Figure B8: Exporters and Importers of Sanctioned and Non-Sanctioned Products

Exports: Unique firms by product sanction status Imports: Unique firms by product sanction status
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Note: The panels show the number of Armenian exporters and importers trading sanctioned and non-
sanctioned products. A firm may appear in both product groups if it trades products in both categories.

Figure B9: Aggregate Potential Intermediation of Sanctioned and Non-Sanctioned Prod-
ucts
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Note: The figure reports the aggregate potential-intermediation rate separately for sanctioned and non-
sanctioned products. Potential intermediation is measured using the paper’s product-level import—export
matching procedure.
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B.7 Supplementary Descriptive Tables

B.7.1 Trading Firms, Partners, and Products

Table B2: Firm-Level Trade Summary Statistics by Quarter, 2021 vs. 2023 (values in million
USD)

2021 2023
Q1 Q2 Q3 Q4 | Q1 Q2 Q3 Q4

Panel A. Exports

Exports: Value (mln USD) Mean 0.26 0.21 0.20 0.28 0.53 0.37 0.38 1.21
SD 3.48 3.98 3.17 3.25 5.22 4.13 4.69 13.48
Median 0.01 0.01 0.01 0.01 0.03 0.02 0.02 0.02
P99 3.45 2.20 2.20 3.56 6.45 4.03 4.79 17.73
Obs 2,137 3,635 3,458 2,752 2,649 3,752 3,991 2,740
# Products exported Mean 3.20 2.88 3.60 3.57 4.23 3.33 3.36 4.04
SD 12.97 14.03  19.48 22.94 10.84 10.65 13.47 13.56
Median 1 1 1 1 2 1 2 1
P99 25 24 26 27 38 31 30 38
Obs 2,137 3,635 3,458 2,752 2,649 3,752 3,991 2,740
# Destinations exported Mean 1.29 1.20 1.21 1.29 1.26 1.24 1.26 1.33
SD 1.32 1.11 1.08 1.28 1.11 1.11 1.01 1.29
Median 1 1 1 1 1 1 1 1
P99 7 6 6 7 6 5 5 6
Obs 2,137 3,635 3,458 2,752 2,649 3,752 3,991 2,740

Panel B. Imports

Imports: Value (mln USD)  Mean 0.09 0.11 0.11 0.13 0.22 0.19 0.18 0.24
SD 0.61 0.76 0.70 1.05 4.48 2.36 2.43 4.59
Median 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
P99 1.59 1.88 1.95 2.38 2.49 2.46 2.44 2.67
Obs 7,964 10,290 9,978 10,921 | 12,568 14,274 13,745 13,039
# Products imported Mean 7.68 8.21 8.08 8.30 8.06 8.18 8.37 8.36
SD 20.07 20.87 18.46 18.70 19.77 21.49 21.42 21.40
Median 2 3 2 3 3 3 3 3
P99 80 82 84 83 86 83 86 93
Obs 7,964 10,290 9,978 10,921 | 12,568 14,274 13,745 13,039
# Source countries Mean 2.13 2.12 2.12 2.17 2.51 2.45 2.39 2.39
SD 3.35 3.30 3.27 3.40 4.02 3.84 3.70 3.80
Median 1 1 1 1 1 1 1 1
P99 17 17 17 18 21 20 20 20
Obs 7,964 10,290 9,978 10,921 | 12,568 14,274 13,745 13,039

Notes: Each cell reports firm-level statistics within quarter. Trade values are converted from AMD to million
USD using year-specific average exchange rates (2021: 1 USD = 505.05 AMD; 2023: 1 USD = 392.54
AMD). “P99” denotes the 99th percentile. “# Products” counts distinct 6-digit HS codes; “#
Destinations/Sources” counts distinct partner countries.
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Table B3: Firm-Level Trade Margins by Sanctioned-Goods Status

Non-sanctioned goods

Sanctioned goods

2021Q1 2023Q1 9% change 2021Q1 2023Q1 % change

Panel A. Exports

Number of firms 1,481 1,527 3.1 1,113 1,776 59.6
Mean HS6 products per firm 2.67 3.49 30.7 2.59 3.30 27.6
Mean value per firm, mln USD  0.281 0.395 40.4 0.116 0.456 291.7
Panel B. Imports

Number of firms 4,888 7,677 57.1 6,237 10,054 61.2
Mean HS6 products per firm 5.25 5.23 -0.4 5.71 6.09 6.5
Mean value per firm, mln USD  0.067 0.110 63.7 0.066 0.190 187.8

Values are converted from AMD to million USD using annual average exchange rates.

Notes: The unit is firm x quarter x trade type x sanctioned-goods status. Sanctioned goods are HS6
products identified as restricted or sanctioned goods. The percentage change compares 2023Q1 to 2021Q1.
Source: Armenian customs microdata.

Table B4: Trade Margins by Partner Group, 2021Q1 vs. 2023Q1

Neutral partners

Sanctioning partners

Russia

2021Q1 2023Q1 % change | 2021Q1 2023Q1 %-change | 2021Q1 2023Q1 % change

Number of exporting firms 452 601 33 510 483 -5 1,382 1,867 35
Number of importing firms 5,080 8,414 66 2,519 5,052 101 2,454 2,901 18
Unique HS6 exported 686 980 43 446 566 27 1,164 1,523 31
Unique HS6 imported 2,612 3,023 16 2,430 2,842 17 2,614 2,679 2

Total export value, mln USD 185 578 212 220 208 -5 141 632 348
Total import value, mln USD 307 1,128 267 230 1,093 375 202 530 162
Mean export value per firm, 1000 USD 410 960 134 432 430 -0 102 339 232
Mean import value per firm, 1000 USD 60 134 123 91 217 138 82 182 122

Notes: Partner groups are neutral countries, sanctioning countries, and Russia. Values are converted from
AMD to USD using annual average exchange rates. Percentage changes compare 2023Q1 to 2021Q1. Source:

Armenian customs microdata.

B.7.2 Potential Intermediation and Concentration

Table B9 shows how measured intermediated volume shifts across predetermined firm-size

quartiles; Table B10 distinguishes general export concentration from W12 concentration;

and Table B11 documents that intermediaries are selected, larger, and more internation-

ally connected than other exporters. Table B12 shows substantial deconcentration and

reorientation toward Russia.
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Table B5: Firm Characteristics by Trade Mode, 2021

H Importer I D D
Non-trader only Intermediator Exporter only Dual
Number of firms 150,119 11,189 628 708 689
Employees 1.54 10.91 107.35 4.57 39.14
(8.61) (63.07) (352.16) (14.37) (112.27)
Turnover, mln AMD 19.50 260.00 4,420.00 143.00 1,290.00
(615.00) (2,610.00) (34,300.00) (1,110.00)  (6,270.00)
Labor productivity, mln AMD/worker 8.31 26.40 98.50 26.20 48.40
(257.00) (99.30) (485.00) (95.50) (286.00)
Intermediation share - - 0.54 0.01 0.00
- - (0.43) (0.09) (0.00)

Notes: Values are means, with standard deviations in parentheses. The table classifies firms according to
their 2021 trade status. Non-traders have no customs trade activity in 2021. Importer-only firms import
but do not export, while exporter-only firms export but do not import. Dual traders are firms that both
import and export in 2021. I split these dual traders into two groups according to measured intermediation:
Intermediators are dual traders with a positive 2021 intermediation share, meaning that part of their exports
can be matched to products imported by the same firm within the preceding 12 months. The remaining
dual traders, reported as Dual, both import and export but have zero or missing measured intermediation
intensity. Thus, intermediation is a stricter category within dual trading. Turnover and labor productivity are
expressed in million AMD. Source: Armenian Customs and firm administrative data.

Table B6: Armenian trade by product sanction status, 2018-2024

Value (bn AMD, real)  Trading firms HS6 products

Year Sanct. Non-s. Sanct. Non-s. Sanct. Non-s.

Panel A: Exports

2018 256 549 1,746 5,368 1,149 1,206
2019 283 591 2,132 5,312 1,059 1,046
2020 255 604 2,589 5,190 1,054 1,066
2021 257 706 3,510 6,204 1,213 1,283
2022 508 700 3,692 5861 1,245 1,492
2023 1,286 587 4,357 5,324 1,251 1,456
2024 2,413 607 2,988 4,993 1,206 1,460
Panel B: Imports

2018 1,041 632 16,964 10,928 1,935 2,341
2019 959 666 21,101 13,688 1,967 2,396
2020 779 625 15,658 11,483 1,931 2,368
2021 891 656 17,150 12,237 1,942 2,363
2022 1,907 884 19,688 15,453 1,916 2,628
2023 1,771 946 22,855 17,122 1,942 2,612

2024 2,184 1,021 19,971 15,732 1,923 2,625

Notes: CPI-deflated customs values. Sanctioned = HS6 on the EU sanctions list. Firms and products are
unique counts within year x direction x status.
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Table B7: Median real unit values, pre vs. post February 2022

Pre Post A% N pre N post

Exports, by destination

Russia 430 980 +128 128,510 123,341

Sanctioning 1,033 1,354 +31 32,076 27,223

Neutral 1,176 1,558 +32 35,909 40,042
Exports, by product type

Sanctioned 2,157 2,480 +15 75,433 86,549

Non-sanctioned 330 526 +59 121,062 104,057
Imports, by origin

Russia 1,168 1,018 —-13 501,396 451,000

Sanctioning 7,874 8,403 47 565,379 655,505

Neutral 2,048 2,221 48 888,880 954,143
Imports, by product type

Sanctioned 4,572 4,084 —-11 1,177,112 1,283,663

Non-sanctioned 1,305 1,452 +11 778,543 776,985

Notes: transaction-cell medians of CPI-deflated unit values, trimmed at the within-direction 1st/99th

percentiles. Pre = 2018m1-2022m2. N counts customs cells (firm x HS6 x partner x month), not firms.

Table B8: Firm types by year (regressions use the fixed 2021 classification)

Year Type N firms Mean emp. Med. emp. Mean turn. Med. turn. Mean tax
2018 Exporter 515 4.4 1 0.06 0.013 0.004
Importer 9,850 11.2 1 0.27 0.017 0.027
Dual 960 79.8 12 2.38 0.223 0.280
Non-trading 355,115 0.5 0 0.02 0.002 0.002
2021 Exporter 708 4.6 2 0.14 0.016 0.005
Importer 11,189 10.9 2 0.26 0.022 0.029
Dual 1,317 71.7 8 2.79 0.192 0.284
Non-trading 150,119 1.5 0 0.02 0.002 0.002
2022 Exporter 769 6.6 2 0.19 0.017 0.009
Importer 13,289 10.3 2 0.27 0.018 0.027
Dual 2,213 42.7 4 1.60 0.151 0.207
Non-trading 170,078 1.5 0 0.02 0.002 0.002
2023 Exporter 900 8.9 1 0.61 0.021 0.006
Importer 15,162 9.7 2 0.27 0.017 0.029
Dual 2,892 35.4 3 1.56 0.138 0.177
Non-trading 185,657 1.4 0 0.02 0.002 0.002

Notes: annual trade status; turnover and tax CPI-deflated, bn AMD.
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Table B9: Share of intermediated export volume by 2021-size quartile (%)

By 2021 employment By 2021 turnover

Year Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

2018 1.5 0.2 25 957 14 03 03 98.0
2019 64 23 154 758 23 18 46 913
2020 3.6 08 28 928 04 16 1.1 969
2021 54 12 842 9.1 01 1.0 25 964
2022 85 54 470 39.0 57 15 54 873
2023 20.1 5.3 193 553 9.7 4.7 106 74.9
2024 58 25 141 776 29 1.8 95 859

Notes: quartiles fixed at 2021 firm characteristics; Q4 largest.

Table B10: Export concentration: annual mean HHI of firm export shares

2018 2019 2020 2021 2022 2023 2024

Sanctioned 0.116 0.119 0.158 0.057 0.056 0.051 0.105
Non-sanctioned 0.124 0.126 0.118 0.137 0.115 0.121 0.069

Notes: HHI over firm shares of export value within month xstatus, averaged to the year. Higher = more
concentrated.

Table B11: Exporter characteristics: intermediaries vs. other exporters, 2021 and 2023

2021 2023

Other Interm. Other Interm.
N firms 7,540 806 6,057 2,019
Mean employment (2021) 20.7 08.6 19.9 70.0
Median employment (2021) 3 11 4 6
Mean turnover (mn AMD) 584 4,196 645 3,135
Mean turnover/emp. (mn) 38.0 92.1 24.5 66.3
Mean avg. log wage 13.0 13.5 13.1 13.3

Mean export value (mn AMD) 49.8 729.5 131.9 532.0
Median export value (mn AMD) 2.4 9.0 2.8 32.6

Mean # HS6 exported 2.5 9.9 3.1 7.1
Mean # destinations 1.1 2.2 1.2 1.8
Mean # import sources 0.3 7.7 0.6 8.0
Mean # sanctioned HS6 0.8 5.0 1.2 4.2
Mean # non-sanctioned HS6 1.7 4.8 1.9 2.9
Sanctioned value share (%) 32.1 59.0 35.7 73.3
Russia export share (%) 76.9 49.5 66.4 65.8

New-product value share (%) 74.8 55.8 80.8 83.6

Notes: intermediary = firm with positive intermediated export volume (W12 measure) in the year.
Turnover and export value CPI-deflated. Employment and turnover fixed at 2021 values.
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Table B12: Concentration and composition of export intermediation, 2021 vs. 2023

Metric 2021 2023

Firm concentration
N intermediating firms 806 2,019
Top-1 firm share (%) 81.1 13.5
Top-5 firms share (%) 85.1 244
Top-10 firms share (%) 87.3 29.0
Top 1% of firms (%) 86.9 36.7
Top 10% of firms (%) 96.3 75.3
# firms covering 50% 1 53
# firms covering 90% 20 476

Product concentration

N HS6 with interm. 1,774 1,935
Top-5 HS6 share (%) 85.2 414
# HS6 covering 50% 1 9

# HS6 covering 90% 18 158

Firm—product pairs
N firm-HS6 pairs 4,727 8,882
Top-10 pairs share (%) 85.1 21.7

Destination of intermediated volume

Russia share (%) 144 80.4
Sanctioning share (%) 0.9 1.3
Neutral share (%) 84.8 18.2

Notes: intermediated volume = W12 imported-component measure. Destination shares allocate each
firm xHS6 cell’s intermediated volume by its export destination value shares.
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C Additional Regression Evidence

This appendix reports estimates and diagnostics that are not displayed in full in the main
text. It is organized in the same substantive order as the empirical analysis: additional
trade-flow specifications, complete dynamic responses around EU listing, destination-specific
unit-value evidence, and full firm and worker specifications. Tables and figures already

shown in full in the main text are not reproduced here.

C.1 Additional Trade-Flow Specifications
C.1.1 Aggregate Country-Level Trade

The firm-level specifications in the main text use Armenian customs records from 2018
onward. Table C1 provides a more aggregated counterpart using monthly country-level
UN Comtrade data over 2010-2023. The OLS columns use log positive trade, whereas the
PPML columns use trade levels and retain country-month zero flows. The two estimators
therefore do not recover the same margin. In particular, the Russia export coefficient is
sensitive to whether zero flows are included, while the positive Russia import response
is more stable. The table is consequently useful as a longer-run aggregate check, but it
should not be interpreted as reproducing the firm—product—partner estimands in the main

text.

C.1.2 Pre-Period Placebo

Table C2 assigns an artificial treatment beginning in February 2021 and restricts the sam-
ple to the pre-war period. The basic firm and month fixed-effect specification displays
differential pre-period movements for some export outcomes. Those coefficients become
small and statistically insignificant when firm—product and firm-month fixed effects are in-
cluded. The exercise therefore shows why the tighter comparison is useful for the pooled

sanctioned-product specification. It does not, by itself, validate every post-2022 design or
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Table C1: Effect of Sanctions on Country-level Trade

Exports Imports
OLS PPML OLS PPML
(D) (2) (3) 4)
Regime * Post
Sanctioning x Post; -0.6* -2.07* -0.1 -0.2**
(0.3) (0.2) (0.1) (0.1)
Russia * Post, 0.5* -0.2 0.4 0.6%**
(0.2) (0.2) (0.1) (0.2)
Regime Dummy
Sanctioning 1.5 1.2% 227 0.7
(0.5) (0.06) (0.6) (0.05)
Russia 8.1 4.8 9.9 4.7
(0.3) (0.07) (0.3) (0.05)
Post, 1.5 2.1 0.9 0.9
(0.2) (0.2) (0.1) (0.09)
N 10749 39672 20910 39672

Standard errors in parentheses.
*p < 0.10, ** p < 0.05, *** p < 0.01.

Note: OLS models (columns 1 and 3) use the log of exports/imports, while PPML models (columns 2 and 4)
use trade levels and account for zero trade flows by including all possible country-month pairs. The regime
is a categorical variable equaling 1 for the partners sanctioning Russia, 2 for Russia itself, and O for partners
not sanctioning Russia, which are the reference group. Post is a dummy equal to 1 for the period of sanctions
after March 2022. The source of the trade data is UN COMTRADE, with trade values aggregated at the
country-month level. Covers the period from January 2010 to December 2023.

eliminate the need to inspect the event-study leads reported below.
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Table C2: Placebo test: artificial treatment in February 2021, pre-period data only

Exports Imports
basic FE fp+ft FE basic FE fp+ft FE
vol val vol val vol val vol
Sanct. x Placebo 0.162** 0.134**  0.017 0.031 0.004 —0.046* —0.020 —
(0.068) (0.057) (0.035) (0.038) (0.027) (0.027) (0.020) (©
Obs 189,635 189,635 132,887 132,887 1,968,403 1,968,296 1,593,220 1,5

Notes: sample restricted to 2018m1-2022m2; placebo treatment assigns Post = February 2021 onward. basic
= firm and month fixed effects; fp+ft = firmxproduct and firmxmonth fixed effects (the paper’s preferred
specification, Table 8). Rejection in the basic specification and non-rejection in the preferred one indicates
the latter absorbs the differential pre-dynamics. Standard errors clustered by HS6. *** p < 0.01, ** p < 0.05,
* p < 0.10.

C.2 Dynamic Responses Around EU Listing

The main text reports selected headline outcomes. This subsection presents the complete
companion panels and separates two estimands. The Callaway-Sant’Anna estimates de-
scribe changes among active product cells. The ETWFE PPML estimates retain economi-
cally meaningful zero outcomes and therefore also capture interruptions and reactivation
within the constructed panel. Neither design should be interpreted as a shipment-level test

of intermediation.

C.2.1 Conditional Product-Level Responses

An HS6 product is treated in the quarter in which it first appears in an EU sanctions
package, following the product taxonomy of Chupilkin, Javorcik and Plekhanov (2025).
I use the group-time estimator of Callaway and Sant’Anna (2021), which compares each
listing cohort with products that are never listed or not yet listed in the relevant quar-
ter and aggregates cohort-time effects by event time. This avoids using already-listed
products as controls and permits effects to differ across listing cohorts and exposure hori-
zons. Inference uses a wild bootstrap clustered by HS6 product. Because the outcomes

in Figure C1-Figure C2 are observed only for positive product—quarter cells, these figures
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describe adjustment conditional on active trade.

C.2.2 Additional Zero-Inclusive Product-Level Responses

The conditional figures omit quarters in which the relevant product records no trade. For
non-negative outcomes for which zero is meaningful—trade value, physical volume, the
number of firms, and the number of destinations or origins—I additionally use the PPML
implementation of the extended two-way fixed-effect estimator of Nagengast and Yotov
(2025). Missing quarters between a product’s first and last observed positive quarter are
recorded as zero. This construction admits within-span transitions from positive trade to
zero and from zero back to positive trade without applying an arbitrary log transformation.

The active-span restriction is important. It does not create leading zeros before a prod-
uct’s first observed positive quarter or trailing zeros after its last observed positive quar-
ter. Accordingly, these estimates capture interruption and reactivation within an observed
product span, but not a product’s first-ever appearance in Armenian trade or its final disap-
pearance from the sample. Estimating those margins would require a common risk window
that includes economically meaningful pre-entry and post-exit zeros. Recorded unit value
is also undefined when trade is zero, so it is intentionally omitted from the zero-inclusive
figures and remains only in the conditional figures above.

Figure C3 reports the four zero-inclusive outcomes not displayed in the main text:
export volume, the number of exporting firms, import value, and import volume.

Figure C1-Figure C3 show why the conditional and zero-inclusive estimands should
not be combined mechanically. The former describe the evolution of active cells, while
the latter also retain within-span inactivity. The expansion in value, destinations, par-
ticipating firms, and sourcing origins is consistent with product-network adjustment, but
these product-level panels alone do not establish intermediation. The direct firm—product

matching evidence is reported in the main text.
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Figure C1: Conditional Product-Level Event Studies: Exports

Value Volume Unit value
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Notes: Each panel reports event-time average treatment effects from the Callaway and Sant’Anna (2021)
estimator on a quarterly HS6-product export panel, 2018Q1-2024Q4. Treatment is the product’s quarter of
first EU listing; never-listed and not-yet-listed products form the comparison set. Outcomes are log value,
log volume, log recorded unit value, log numbers of exporting firms and destinations, and the Russia share
of the product’s exports. Event time —1 is omitted. Wild-bootstrap inference is clustered by HS6 product.
The value, volume, and firm-count panels display non-flat leads near listing and should be interpreted as
conditional dynamics, not as clean causal effects of listing.
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Figure C2: Conditional Product-Level Event Studies: Imports

Value Volume Unit value

Number of firms Number of origins Russia share
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Notes: The design and inference follow Figure C1 on the import side. Outcomes are log value, log volume,
log recorded unit value, log numbers of importing firms and origin countries, and the Russia share of the
product’s imports. The near-window leads are comparatively flat for recorded unit value and the Russia share
but not for several value and count outcomes. The latter panels should therefore be treated as descriptive
conditional dynamics.
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Figure C3: Additional Zero-Inclusive Product-Level Outcomes

Panel A. Export volume Panel B. Number of exporting firms
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Notes: Event-time coefficients are estimated by PPML using the extended two-way fixed-effect estimator on
rectangularized HS6-product—quarter panels. Panels A-B use the export panel (N = 69,585), while Panels
C-D use the import panel (N = 123,884). Missing quarters inside a product’s observed active span are
recorded as zero; quarters preceding its first positive observation and following its last positive observation
are not added. Treatment occurs in the quarter of the product’s first EU listing, with never-listed and not-yet-
listed products forming the comparison set. Event time —1 is omitted, standard errors are clustered by HS6
product, and coefficients are semi-elasticities. These panels complement the selected headline zero-inclusive

outcomes reported in Figure 4. They document the remaining value, volume, and firm-count responses
without implying that the goods are ultimately consumed in Armenia or subsequently re-exported.
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C.2.3 Sanctioning-Destination Placebo

Figure C4: Additional Sanctioning-Destination Placebo Outcomes
Volume Unit value
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Notes: The product—destination—quarter design is restricted to listed goods exported to sanctioning desti-
nations. Treatment is the product’s quarter of first EU listing; inference follows the conditional Callaway-
Sant’Anna specifications above. The displayed outcomes and their pre-treatment coefficients are compara-
tively flat; joint tests over event-time leads —8 through —2 have p-values between 0.69 and 0.94. These nulls

weigh against an explanation based solely on a common shock to listed products. They are consistent with
corridor-specific reallocation but do not identify a three-leg shipment route.

C.2.4 Secondary Firm-Level Margins

Figure C5 collects four secondary diagnostics with different outcomes, treatment defini-
tions, and samples. The panels should not be treated as four outcomes from one common

regression or combined into a single causal mechanism.
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Figure C5: Secondary Firm-Level Adjustment Margins
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Notes:Each panel uses a staggered group-time design with not-yet-treated comparisons and wild-bootstrap
inference, but the units and treatments differ. The upper-left panel indicates greater destination concen-
tration among exposed exporters. The upper-right panel compares firms exposed to early- and late-listed
products; because both groups are eventually treated, it is a descriptive contrast in timing rather than a
causal level effect. The lower-left panel shows a decline in a firm-level intermediation indicator among
exposed incumbents. This is not the same estimand as the main firm—product-month regression, which
compares sanctioned and non-sanctioned products conditional on positive exports. The lower-right panel
re-estimates the import-origin response using an inverse-hyperbolic-sine outcome on a panel that retains
zeros; the joint near-window pre-trend test has p = 0.18.

C.3 Destination-Specific Unit Values and Intermediary Margins

To examine whether Russia-bound exports exhibit a destination-specific unit-value differ-

ential, I estimate
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log UV; gp: = Bs(Sanctioning, x Post,) + Sr(Russia, x Post,)
+ 0s(Sanctioning, x Post, x S;) + 0r(Russia, x Post, x Sy) (21)

+ Aigp T Gigt + Eigpts

where UV, , . is the recorded export unit value for firm i, HS6 product ¢, destina-
tion p, and month ¢. The firm-product-destination fixed effects ); ,,, absorb permanent
relationship differences, while the firm-product-month fixed effects ¢, ,, compare desti-
nations served by the same firm—product in the same month. Columns without the triple-
interaction terms set §s = f#p = 0. The trade-pattern specification further replaces \; ,,,
with a firm—product-destination—pattern effect, where the pattern is the complete set of
destinations served by that firm—product in the month. It therefore compares only months
in which the full destination set is unchanged.

Table C3 reports a Russia differential of approximately 0.20 log points under the ordi-
nary fixed effects and approximately 0.12 log points when the complete destination set is
held fixed. The sanctioning-partner coefficients and the sanctioned-product triple inter-
actions are not statistically significant. These are differences in recorded unit values, not
direct measures of prices or markups. They may also reflect quality, packaging, contract

terms, transport costs, or residual unit composition within HS6.
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Table C3: Destination-Specific Export Pricing: Within Firm-Product-Month Unit Values

Ordinary FE TPSFE
Dep. var.: log unit value @) (2) 3) “4)
Post x Sanctioning 0.073 0.085 0.016 0.035
(0.047) (0.070) (0.043) (0.056)
Post x Russia 0.196*** 0.228** 0.116™ 0.117*
(0.071) (0.103) (0.047) (0.062)
Post x Sanctioning x Sanctioned HS6 —0.039 —0.065
(0.076) (0.074)
Post x Russia x Sanctioned HS6 —0.105 0.003
(0.108) (0.074)
Firmxproductx destination FE v v
Firm x product x destination x pattern FE v v
Firmxproductxmonth FE v v v v
Observations 53,471 53,471 31,176 31,176
Firms (clusters) 515 515 479 479
Firm—products 1,534 1,534 1,449 1,449
Firm-product—destination cells 5,951 5,951 4,156 4,156
Trade patterns with pre & post 2,556 2,556

Note: FirmxHS6xdestinationxmonth panel of Armenian export unit values, 2018m1-
2024m6, positive flows only, log unit value trimmed at the 1st/99th percentile within HS2.
Base group: neutral (non-sanctioning) destinations; Post equals one from March 2022.
Lower-order interactions are absorbed by the fixed effects: the sanctioned-product indicator
is a product constant (absorbed with Post in the firm—product-month effects) and desti-
nation group is a destination constant (absorbed in the firm—product—destination effects).
Columns (1)-(2) absorb firm-product—destination and firm—product-month fixed effects, so
coefficients measure relative price movements across destinations of the same good, by the
same firm, in the same month — a destination-specific pricing/markup-adjustment proxy,
not a markup level. Columns (3)-(4) replace the firm—product-destination effect with a
firm—product—destination—trade-pattern effect (Corsetti, Crowley and Han, 2022), where the
pattern is the complete destination set served by the firm—product in that month; identifica-
tion then comes only from months in which the firm-product serves the identical destination
set. Standard errors clustered by firm in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Figure C6: Event Study of the Export-Import Unit-Value Wedge
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Notes: The Callaway and Sant’Anna (2021) estimator is applied to the firm—product intermediation panel.
The outcome is the difference between the firm—product’s log export and log import unit values. Event
time —1 is omitted, and wild-bootstrap inference follows the event-study construction. The wedge rises by
approximately 0.12 log points after exposure; the joint test over near-window leads has p = 0.49. The figure
is a unit-value-margin proxy and does not separately identify markups, domestic value added, or the profit
earned on the same physical shipment.

Together, Table C3 and Figure C6 indicate a wider recorded unit-value differential on
Russia-facing and intermediated flows. They support a pricing- or margin-related interpre-

tation only in a reduced-form sense; they do not establish a structural markup response.

C.4 Firm and Worker Outcomes

The main text reports selected coefficients from the preferred fixed-baseline specifications.
This subsection provides the complete outcome and fixed-effect sets. Fixed 2021 classifica-
tions appear before contemporaneous classifications because they are determined before
the post-2022 adjustment and do not change endogenously with a firm’s subsequent trad-

ing or intermediation status.
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C.4.1 Firm Outcomes Using Fixed 2021 Exposure

Table C4 classifies firms by their 2021 trading mode, with non-traders as the comparison
group. Table C5 uses the firm’s 2021 potential-intermediation exposure. These tables
contain the full employment, turnover, and turnover-per-worker specifications underlying

the selected columns reported in the main text.

Table C4: Firm Outcomes and Pre-Sanctions (2021) Trading Status

Log Employment Log Turnover Log Turnover / Employee

(1) (2) 3) 4) (5) (6)
NoFirmFE FirmFE NoFirm Firm FE No Firm FE Firm FE

Firm Type (2021)

Exportery,.. 0.18*** 0.78*** 0.50***
(0.05) (0.07) (0.07)
Importer,,. 0.47*** 1.38%** 0.94***
(0.01) (0.02) (0.02)
Dual,,. 1.57* 2.77%** 1.27%*
(0.05) (0.06) (0.04)
Firm Typeyre X D
Exporter,,. x D -0.10*** -0.02 -0.09 -0.18*** -0.03 -0.24***
(0.03) (0.02) (0.07) (0.06) (0.07) (0.07)
Importer,,. x D -0.09*** 0.01*** 0.17** 0.23*** 0.22%** 0.16***
(0.01) (0.00) (0.01) (0.01) (0.02) (0.01)
Dual,,. x D -0.19*** 0.03*** 0.14*** 0.25*** 0.25%** 0.09***
(0.02) (0.01) (0.04) (0.03) (0.04) (0.03)
Year FE Yes Yes Yes Yes Yes Yes
Firm FE No Yes No Yes No Yes
Status FE Yes Yes Yes Yes Yes Yes
Legal Form FE Yes Yes Yes Yes Yes Yes
Observations 399,314 381,792 604,019 591,769 332,990 315,669
R? 0.24 0.91 0.28 0.80 0.09 0.68

Standard errors clustered by firm (HVHH) in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.

Notes: Sample restricted to firms present in 2021 (present_2021=1). D is a post-2022 dummy (D = 1 for
year > 2022). Firm Type,,. is defined using the firm’s trading status in 2021, with non-trading firms in 2021
as the reference group. In columns with firm fixed effects, the main effects of Firm Type,,. are absorbed and
therefore omitted; identification comes from the interaction terms Firm Type,,. x D. All specifications absorb
year, status, and legal-form fixed effects; even-numbered columns additionally absorb firm fixed effects.
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C.4.2 Firm Outcomes Using Contemporaneous Classifications

Table C6 and Table C7 reclassify firms using their current trading and potential-intermediation

status. Because those statuses may themselves respond to post-2022 outcomes, these esti-

mates are descriptive within-period associations rather than preferred exposure designs.

Table C6: Firm Outcomes and Trading Status

Log Employment Log Turnover Log Turnover / Employee
Y] (2) (3) 4) ) (6)
NoFirm FE FirmFE NoFirm FE Firm FE No Firm FE Firm FE
Firm Type
Exporter 0.18*** 0.07*** 0.99*** 0.65*** 0.71*** 0.51***
(0.03) (0.01) (0.05) (0.04) (0.05) (0.04)
Importer 0.39%** 0.04*** 1.52%** 0.55"** 1.21%** 0.48***
(0.01) (0.00) (0.01) (0.01) (0.01) (0.01)
Dual 1.46%* 0.11%** 2.98*** 0.97*** 1.69*** 0.82%**
(0.04) (0.01) (0.05) (0.02) (0.03) (0.02)
Firm Type x D
Exporter xD -0.16%** -0.04* 0.26™** 0.05 0.48*** 0.02
(0.04) (0.02) (0.06) (0.05) (0.07) (0.06)
Importer x D -0.07*** -0.01 -0.11%** 0.07*** -0.06*** 0.04***
(0.01) (0.00) (0.01) (0.01) (0.02) (0.01)
Dual xD -0.73*** -0.04*** -0.14*** 0.34*** 0.56%** 0.25***
(0.03) (0.01) (0.04) (0.03) (0.04) (0.03)
Year FE Yes Yes Yes Yes Yes Yes
Firm FE No Yes No Yes No Yes
Status FE Yes Yes Yes Yes Yes Yes
Legal Form FE Yes Yes Yes Yes Yes Yes
Observations 491,001 442,746 777,704 712,941 392,236 349,552
R? 0.20 0.91 0.27 0.81 0.11 0.69

Standard errors clustered by firm (HVHH) in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.

Notes: D is a post-2022 dummy (D = 1 for year > 2022). Firm Type is measured contemporaneously and is
therefore endogenous to post-sanctions adjustment. The base group is non-trading firms. All specifications
absorb Year, Status, and Legal Form fixed effects; even-numbered columns additionally absorb firm fixed

effects (HVHH).
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Table C7: Firm Outcomes and Current-Year Intermediation Intensity

Log Log Turnover Log Log
Turnover per Employee Employment Employment+1
(€)) (2) €)) @
Current-year int. share 0.112** 0.083 0.009 0.013
(0.053) (0.056) (0.019) (0.019)
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Observations 8,660 7,599 7,680 8,873
R? 0.919 0.830 0.974 0.975
Within R? 0.001 0.001 0.000 0.000

Standard errors clustered by firm (HVHH) in parentheses.
*p < 0.10, ** p < 0.05, *** p < 0.01.

Notes: The unit of observation is firm-year. The sample is restricted to firms present in 2021 with non-
missing current-year intermediation intensity. Current-year intermediation share is the share of export vol-
ume covered by the firm’s imports of the same HS6 product within the previous twelve months. The table is
descriptive because current-year intermediation is itself an outcome of post-2022 adjustment.

C.4.3 Worker Outcomes Using Fixed 2021 Employer Exposure

Table C8 and Table C9 classify workers by the trading mode and potential-intermediation
exposure of their 2021 employer. The interpretation requires that this baseline classifica-
tion remain attached to the worker after any subsequent employer change. Under worker—
firm fixed effects, the time-invariant exposure main effects are absorbed; the post-2022

interactions provide the relevant differential changes.
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Table C9: Worker Outcomes and Pre-Sanctions Firm Intermediation Exposure

Employee FE Firm FE Firm xEmployee FE
ey (2) 3)
Coefficient on Post;x 2021 firm intermediation share
Log salary 0.017 -0.031 0.021
(0.097) (0.088) (0.094)
Log wage per hour -0.010 -0.038 -0.010
(0.053) (0.049) (0.050)
Log total income 0.038 0.010 0.036
(0.091) (0.079) (0.088)
Log income per hour -0.010 -0.038 -0.010
(0.053) (0.049) (0.050)
Log hours worked 0.060 0.020 0.064
(0.057) (0.048) (0.053)
Log experience -0.100* -0.093* -0.072
(0.059) (0.050) (0.079)
Year FE Yes Yes Yes
Worker Controls Yes Yes Yes
Employee FE Yes No No
Firm FE No Yes No
Firm xEmployee FE No No Yes

Standard errors clustered by firm (HVHH) in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.
Notes: Each cell reports the coefficient on the interaction between the post-2022 dummy and the firm’s 2021
intermediation share. The sample is restricted to workers observed in 2021 whose employer has non-missing

2021 intermediation exposure. Worker controls include sex and age-bin controls where not absorbed by fixed
effects. Standard errors are clustered at the firm level.

C.4.4 Worker Outcomes Using Contemporaneous Employer Status

Table C10 classifies workers by the contemporaneous trading status of their employer. As
with the contemporaneous firm tables, the classification is potentially endogenous to the
post-2022 response and is therefore reported as a descriptive robustness exercise rather

than the preferred exposure specification.
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D Model Derivations and Quantitative Appendix

This appendix derives the capability-based model used in the main text, documents the

exact inversion of the cell moments, distinguishes the conditional equilibrium from a full

national general equilibrium, and reports the diagnostics and sensitivity exercises behind

the welfare calculation.

D.1 Notation

Table D1 collects the notation used below.

Table D1: Model notation

Symbol

Definition

c>l,a=0—-1,p=0/a
aec(0,1)
©, o, t=¢/pu

k>a, ki =k/(k—a), ke =a/(k—a)
fe: fH’ ch

¢, We
Ac: Qc; tXc: PXec

STc, 9: hc(e)
SH: Ne; M

Q, Qaa, Qra
Aaa = Qaa/0

E, Py, Py = P2, W = E/P,
Gy(0)

CES elasticity, shorthand, and constant markup
Cobb-Douglas expenditure share on differentiated goods
Productivity, domestic survival cutoff, and relative produc-
tivity

Pareto shape and two recurring Pareto coefficients

Entry, domestic-operation, and cell-specific export fixed
costs

Partner-product export cell and its destination-
opportunity weight

Reduced-form profit shifter, relative-revenue shifter, rela-
tive export cutoff, and export participation

Indirect share, switching capability, and retained access
Survival probability, entrant mass, and active Armenian va-
riety mass

Total differentiated price-index aggregate and its Arme-
nian/foreign blocks

Armenian contribution share in the differentiated price in-
dex

Nominal expenditure, price indices, and the welfare object
Within-state log welfare value of intermediation
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D.2 Preferences, domestic demand, and the price index

The representative household has normalized Cobb-Douglas utility

leozya o/(c—1)
U= ——— },:[/‘ y(i) V7 dj . (22)
i€V UVp

(1—a)l-eqe’
where X is the homogeneous outside good, Y is the differentiated-goods composite,
and Vy and Vr are the sets of Armenian and foreign varieties absorbed in Armenia.
The outside good has price one. Cobb-Douglas demand allocates o E' to the differenti-

ated composite. CES demand and expenditure on variety i are
y(i) = aEPS p(i)~°, z(i) = p(i)y(i) = aEPZ 'p(i)'°. (23)

The differentiated-goods price index satisfies

@ﬂEQ:/ﬁ )T di = Qua + Qpa, W = EQYe 24)
i€VgUVE

Re-exported goods are consumed abroad and enter neither 2,4 nor Q4. Their gross
value therefore cannot raise Armenian welfare directly.

An Armenian producer with productivity ¢ has marginal cost 1/¢ and charges py(p) =
1/ p. Domestic operating profit is 7y = 2y /o — fy. The survival cutoff satisfies 2y (py) =
o fu. Substituting CES demand into the cutoff condition gives
al ey

Q= )
o frup

(25)
Consequently, at fixed F, fy, and «, the total price index is a monotone function of the
domestic cutoff. This is the source of the exact sufficient statistic in (20).
Let M denote the mass of active Armenian varieties. Conditional on survival, E[¢® |

© > pg| = K1Y, so the Armenian contribution is
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Q
Qua = Mpu k1%, M =N,Sy,  Aaa= ﬁ. (26)

Equations (25) and (26) separate the level of the total price index from its domestic

and foreign composition.

D.3 Pareto productivity, selection, and expected profit

Normalize the lower support of productivity to one and assume

Glp)=1—p " w>1, k> a. 27)

The survival probability is Si; = o;*. Conditional on survival, ¢ = /¢y is again Pareto:

Pr(t > z |t > 1) = 2. The domestic cutoff condition implies

$H(t) = O'tha, WH(t) = fH(ta — 1), fH = O'leﬁl. (28)
—data

The last identity maps data sales into model units after normalizing fr = 1. If 5 is

mean positive domestic differentiated sales, then

g KR
xmodel o :Edata fH 1 (29)

—data °
Ty

Two Pareto integrals recur. For 1 <[ < u < oo,

Pr(l<t<wu)=1"%—u™" / t*dG(t) = ky (1°7F —u*™"). (30)
l

Pareto-surplus identity. Suppose 7(t) = bt® — f becomes nonnegative at t, = (f/b)"/* >

1. Then

/OO 7(t) dG(t) = ko fty". (31)

to
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To see this, integrate revenue and the fixed cost separately: brts " — ft;*. Using

bt = f leaves (k; — 1) fty" = ko fty*.

D.4 Export cells and exact inversion

Unit of observation. A cell ¢ is a partner group crossed with sanctioned-product sta-
tus within a given pre- or post-shock state. The underlying empirical observation is a
firm—destination—-product-status—state opportunity. In the pooled calibration, n,ctive  is the
number of active firm—destination opportunities represented in cell ¢, and w, is the number

of individual destinations pooled into that cell. The route counts satisfy

Noe + Nie + Npe + Nye = Nactive,c) (32)

where ng. denotes non-exporting opportunities and n;., np., and ny. denote potentially
indirect, direct, and route-unclassified exporting opportunities, respectively. Observed ex-

port participation is therefore
Nre + Npe + Nye Noc

Pxec = =1-

Nactive,c Nactive,c

(33)

Route-unclassified exporters are included in the participation numerator rather than

treated as non-exporters. The indirect share among classified exporters is

Spe = — e (34)

Npe + Npe

In the baseline cell aggregates, ny. = 0 in every cell, although firms may still use mixed or
hybrid flows. The baseline route assignment is conditional on the binary W12 classification

threshold described in Section 6.1.
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Participation and sales. For cell ¢, the reduced-form revenue and profit schedules are

those in (12). If the export cutoff is interior,

Pxe = Pr(t > tx.) = txh. (35)

The count-weighted mean among classified exporters is

— o nlcflc + nDchc
TxXe — .
Nye + Npe

(36)

These are gross exporter sales. They discipline the scale of the export opportunity
but should not be interpreted as domestic value added or export surplus. Conditional on

clearing the common cutoff,

Elzc(t) | t > txe] = Qckrtk, = 0 fxcka, 37)

where the second equality uses the zero-profit condition. Therefore

— fXc ngc
tXc = lec/kv ch = O'FLl’ Qc = +a . (38)
Xec

The two targeted cell moments, px. and Ty, together with the zero-profit restriction,
recover tx., fxe, and Q.. The indirect share s;. is measured separately and enters the
routing block. No numerical optimizer is involved, and cross-cell equality of fx. is not
imposed. Exact agreement with participation and pooled sales is therefore an inversion

check rather than validation of the behavioral assumptions.
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D.5 Route capability and retained access

Conditional on exporting, route capability is independent of productivity in the baseline:

Pr(I | X,c,t) = sy, Pr(D | X,e,t) =1— sye. (39)

When the indirect route is unavailable, a fraction 6 of indirect relationships can switch

to direct access. The retained share is

he(@) =1—(1—0)sre, ho(0)=1—s5,  ho(l)=1,  K(6) =s.>0. (40)

A retained relationship is assumed to preserve both its cell-level revenue schedule A.
and its fitted fixed-cost shifter fy. after switching. Thus, # captures both latent direct
capability and the ability to redeploy the relationship without an additional revenue loss
or switching cost. This is a strong counterfactual assumption and is why the complete [0, 1]
grid is reported.

At § = 0.258, the free-entry-bracket-weighted retained-access rate is 93.2% before the
shock and 85.2% afterward. The post state is therefore more exposed to removing inter-

mediation.

D.6 Observed and counterfactual entry equilibria

For an active domestic firm, expected domestic operating profit is x,fy. From (31), ex-

pected export profit in cell ¢ is ky fx.px.. Free entry therefore gives

B\
fe=Sub, B = kofn + Z%@fxcpxca Y = (f_) . (41)

Writing productivity relative to the domestic cutoff as t = ¢/, cell revenue and profit
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are

Qc(@H)

Te(t) = Qelpm)t®,  m(t) = t* — fxe

Given the equilibrium domestic cutoff ¢y, the reduced-form access shifter is recovered

from

Qc(ng) ch
c = AC T 9 AC - — . 2
Qclon) = oAdly TPy (txepr ) “2)

The final equality follows from the export zero-profit condition Q.(¢x)t%. = o fxec-

In each observed state, A4, is measured. Equations (25) and (26) then recover (2,
Qaa = Aaal, Qpa = (1 — Aaa)Q, M, N, Py, and W. Under this closure, \44 allocates
the total price-index aggregate between domestic and foreign blocks and is needed for the
variety accounting; it does not alter the cutoff-based welfare ratio in (20), provided the
implied domestic contribution remains positive.

For a no-intermediation counterfactual, hold {o, o, k, fe, fu}, Ac, fxe, F, and the state’s
observed Qx4 fixed. At a candidate domestic cutoff ¢y, recompute Q.(¢y) from (42), the

export cutoff, and px.(¢x). The equilibrium root solves

R((pHv 6) = Sp;—lk H2fH + chhc(0>/€2chch<90H) - fe =0. (43)

After solving (43), total () follows from the domestic cutoff condition. The domestic
contribution is the residual Q44 = Q — QM4 and M, N., Aaa, Py, and W are recomputed.
No entry, selection, mass, or price-index object is held fixed. At # = 1, h. = 1 in every cell,

so the root and all equilibrium objects coincide with the full model.

What is endogenous. This counterfactual re-solves Armenian entry, domestic selection,
export participation, the active variety mass, and the Armenian price index. It does not
solve for the wage, nominal income, foreign demand, the foreign price block, trade bal-
ance, or government revenue. It is therefore a conditional small-open-economy equilib-

rium, even though it contains general-equilibrium feedback within the domestic entry and
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variety block.

Admissibility and numerical existence. The implementation enforces o > 1, k > a,
positive fixed costs, 0 < px. < 1, positive classified counts and sales, 0 < Sy < 1, positive
Armenian and foreign price-index contributions, and export cutoffs at or above the Pareto
support. Every reported counterfactual has an interior solution to (43). A parameterization

is treated as inadmissible if 244 < 0 or if no interior root exists.

D.7 Comparative statics

Foreign access and fixed costs. Combining (12) and (42), an interior cell cutoff satisfies

fX 1/a
txe = - .
x {Acgp?{} ‘4
Holding oy fixed,
Olntx, 1 Olnpx. _k
OlmA.|, o  OlmA|, d )

and the signs reverse for fx.. In the re-solved entry equilibrium, better access raises

expected export surplus and ¢p. Since tx. x Ac l/a

¢5', this selection response makes
the cutoff expressed relative to ¢y fall slightly more than in the partial-equilibrium com-
parison. Figure D1 verifies these signs numerically for the post-state Russia—sanctioned

cell.

Market-access comparative statics. Figure D1 illustrates the effects of varying the ac-
cess composite and fixed export cost in the post-shock Russia—sanctioned cell. Halving the
access composite raises the relative export cutoff from 2.284 to 2.723 and reduces partici-
pation from 1.858 to 0.796 percent, while increasing access by 50 percent lowers the cutoff

to 2.059. The solid lines re-solve the domestic entry equilibrium, whereas the dotted lines
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hold the domestic survival cutoff fixed. With endogenous entry, improved access raises ex-
pected export profits and tightens domestic selection, causing the export cutoff expressed
relative to surviving firms to fall slightly more than when the domestic cutoff is held fixed.
The final panel reports the corresponding responses to changes in the cell-specific fixed

export cost.

Figure D1: Market access, participation, entry, and selection
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Notes: Panels (a)-(c) scale the recovered foreign-access shifter for the Russia—sanctioned cell in the post
state. Panel (d) scales its fixed export cost. Solid lines re-solve the domestic entry equilibrium; dotted lines
hold ¢y fixed. Halving access raises the cutoff from 2.284 to 2.723 and lowers cell participation from 1.858%
to 0.796%; raising access by 50% lowers the cutoff to 2.059.

Intermediation intensity and switching. The effects of indirect-route intensity and switch-
ing capability are evaluated by re-solving (43) for each value of 6, rather than by applying
a partial-equilibrium derivative that holds export participation fixed. A higher indirect
share places more foreign-market access at risk when the indirect route is removed, while

a higher switching capability preserves more of that access. At § = 1, all indirect relation-
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ships can switch and the no-intermediation equilibrium coincides with the full equilibrium.

Table D2 makes explicit which empirical results motivate each model object and which

elements remain assumptions.

Table D2: Comparative statics and empirical counterparts

Model implication

Empirical counterpart

Status and exhibit

Higher A.lowers tx. and
raises px.

Higher s;. puts more ac-
cess at risk when 1 is re-
moved

Higher 6 lowers the con-
tribution and G(1) =0

Free entry converts
export surplus into se-
lection and price-index
changes

Russia-relative changes in value and
recorded unit values after 2022; esti-
mated participation responses depend on
the active-stock, entry-rate, and fixed-
effect definition.

Stronger post-2022 intermediation in sanc-
tioned and Russia-linked cells

Some continuing indirect relationships be-
come direct

Turnover and wage gains are concentrated
among trading firms

Reduced-form  counter-
part in Table 7; A. is a
reduced-form composite,
not a separately esti-
mated demand shock
Descriptive and regres-
sion evidence in Figure 3
and Table 2

Released transition
proxy; suppression pre-
vents point identification
Incidence evidence in Ta-
ble 13 and Table 14; these
quasi-rents are outside W

D.8 Calibration algorithm and moment map

The quantitative procedure is as follows.

1. Set 0 = 5 and a = 0.68. Map the pre-period employment-tail estimate into k =

4.825124 and verify k > o — 1.

2. Normalize fy = f. = 1 and use mean positive domestic sales to convert monetary

observations into model units.

3. For each of the twelve state—cells, compute px. and Tx. and apply (38) to recover

txe [xe, and Q.. Measure s;. separately for use in the retained-access equation.

4. Solve the observed free-entry condition and recover A.. Combine the state-specific

measured \ 44 with the cutoff condition to assemble the observed price-index blocks
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and variety masses.

5. Compute 4 from released continuing pre-I relationships and solve (43) for each state

over a dense 6 € [0, 1] grid.

6. Recompute every equilibrium object and verify the free-entry, price-index, domestic-
mass, mode-share, endpoint, monotonicity, and reproducibility identities. All re-

ported parameterizations satisfy these conditions.

Three accounting constructions of A4, are considered. The gross construction divides
domestic sales by domestic sales plus gross imports and gives 0.825 before the shock and
0.766 afterward. The net baseline subtracts the annualized acquisition value associated
with potential reexports from imports and gives 0.828 and 0.777. The wholesale-excluded
construction additionally removes NACE 45-47 resale from domestic sales and gives 0.763
and 0.706. Net absorbed imports remain positive in both states. The baseline uses the net
construction. Under the fixed-Q2r, closure, these alternatives affect the domestic-variety
accounting and admissibility checks but not the cutoff-based welfare ratio.

The transition calculation uses 77 released I — D relationships and 221 released [ — I
relationships, giving § = 0.258389. The descriptive Wilson interval is [0.211984,0.310945].
Because 95 relevant transition rows are suppressed, the interval does not restore point
identification. Group-specific released shares range from zero to 0.392, and several groups

retain suppressed rows.

D.9 Targeted moments and untargeted diagnostics

Figure D2 deliberately separates inversion checks from validation. Panels (a) and (b) place
the twelve targeted participation and pooled-sales moments on the 45-degree line. This
agreement is mechanical. Panel (c) reports the untargeted ratio of indirect to direct mean
gross sales. The route-independence assumption predicts a ratio of one within each cell,

whereas the observed ratio ranges from 0.015 to 1.490. It exceeds one in three cells, all
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involving Russia. This dispersion is inconsistent with a universal ordering in which indirect
exporters are always smaller and indicates that exact route-size independence is, at best,
an approximation. Because the comparison uses gross sales and no sampling uncertainty
is reported, it should be interpreted as a descriptive diagnostic rather than as a formal

specification test.

Figure D2: Targeted inversion checks and untargeted mode-sales diagnostics
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Notes: Panels (a)-(b) compare observed and model-implied targeted moments. Their exact agreement fol-
lows from (38). Panel (c) shows the observed ratio of indirect to direct mean gross sales on a log scale. A
ratio of one is the baseline route-independence prediction. Red bars exceed one.

The direct share among classified exporters ranges from 0.707 to 0.980. In the Russia—
sanctioned cell, the indirect share rises from 0.080 to 0.220 between the pre and post states;
in the Russia—non-sanctioned cell it rises from 0.020 to 0.061. These measured route shares
enter the baseline counterfactual by count.

As a robustness exercise, define a gross-sales-weighted indirect share,

sales NicTre

S = —— —. (46)

NiceZie + NpeX De

Re-solving the model with this alternative reduces the contribution at § from 0.1680%
to 0.1032%. This sensitivity is informative because panel (c) rejects exact route-size inde-
pendence. It is not a formal bound: gross export sales contain pass-through acquisition

value and need not be proportional to expected export surplus.
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D.10 Welfare derivation, decomposition, and sensitivity

The contribution of intermediation to the post-2022 change is Gpost(0) — Gpre(6). It is not

the total welfare effect of the war.

Exact price-index decomposition. Since 2 = Q44/A44 and (26) holds,

Aan:AlnE+gAlnM+aAlngoH—gAIn)\AA. 47
a a

The second term is the active-variety-mass margin, the third is the productivity/selection
margin, and the fourth is the home-share accounting margin. Using M = N,p}" yields the

equivalent entrant-mass representation

k—a

AW =AlnE+ 2AmN, — o™ 2Anpy — LA Aaa (48)
a a

a

Equations (47) and (48) are algebraically identical but attach different labels to the
same equilibrium adjustment. The numerical decomposition in Table D3 uses the active-
mass representation in (47), avoiding the simultaneous use of M and N, to label the same

equilibrium adjustment.

Table D3: Post-state welfare value of intermediation: exact decomposition

Component, no-I to fullat &  Basis points of In W

Active Armenian variety mass +5.54
Productivity/selection +19.22
Home-share accounting term —5.54
Nominal expenditure 0.00
Numerical residual 0.00
Total +19.22

Notes: Baseline o = 0.68, 0 = 5, k = 4.825, and 6 = 0.258. Under the fixed-Q x4 closure, the active-variety
and home-share terms offset in this post-state comparison, so the total equals the productivity/selection
term. Components sum to the log welfare ratio up to rounding.
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External-parameter sensitivity. The baseline uses a = 0.68. At § and ¢ = 5, the exact
contribution is 0.0741% for o = 0.30, 0.1111% for o = 0.45, and 0.1680% for o = 0.68. The
log contribution scales exactly with «; the consumption-equivalent percentages differ from
exact proportionality only because of the exponential transformation. Figure D3 displays

this sensitivity over the full 6 grid.

Figure D3: Sensitivity of the welfare contribution to the expenditure share
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Notes: Exact consumption-equivalent contribution of intermediation to the pre-post change for a €
{0.30,0.45,0.68} and o = 5. The vertical line marks § = 0.258. All lines converge to zero at § = 1.

Varying o requires updating k£ = (o0 — 1)2’6mp and recalibrating every cell. At a =
0.68 and 0, the contribution is approximately 0.224%, 0.168%, and 0.134% for o = 4,5, 6,
respectively, with £ = 3.62,4.83,6.03. The model’s qualitative conclusion is unchanged:
the contribution is positive whenever switching is incomplete, decreases in ¢, and remains

small relative to the scale of gross rerouted trade.
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