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ABSTRACT

This research paper studies the impact of the Ukraine-Russia war on the economies of Ukraine’s top trading
partners. Several earlier studies ([9], [3], [8]) have examined the implications of the war for global trade
and development [13], and how countries highly dependent on exports from the conflict region have re-
sponded. In our paper, we focused only on Ukraine, analyzed both import and export partners of Ukraine,
and developed a framework to assess the impact of the war on various macroeconomic indicators for these
partner countries. In particular, we established Difference-in-Difference based statistical models for Gross
Domestic Product (GDP), food inflation, manufacturing production, gasoline prices and changes in inven-
tories the for partner and non-partner countries over the pre-war and post-war years from 2021 through
2023. Our findings contribute to a better understanding of the devastating and far-reaching economic effects
of the Ukraine-Russia war that serve as a cautionary tale for world citizens and leaders alike.

Introduction

The Ukraine-Russia war started on February 24, 2022, when Russia invaded Ukraine resulting in the largest
war since WWII. The Russian invasion resulted in hundreds of thousands of military casualties, and tens
of thousands of civilian casualties. Over 16 million Ukranians (39% of the population) were either displaced
or forced to flee the country. The war had a major economic impact on Ukraine as its GDP contracted by
30.4% in 2022([4]). Ukraine’s agricultural production suffered significantly leading to a drop in exports of
wheat, maize, barley, seed oils and other products to the rest of the world. This resulted in a major global
food crisis in 2022 and 2023, and we are yet to recover fully from it ([5]). While Russia experienced only
a 2.4% drop in GDP in 2022, many countries including USA and Canada banned Russian imports of oil
and gas resulting in gasoline price inflation. World gasoline prices dropped back from the peak of $4/gallon
in May 2022 to $2.5/gallon in 2023 largely due to USA releasing oil reserves, and Russia continuing to
supply crude oil to India, China and other partners despite the embargo. However, gas prices at $2.5/gallon
today are still 2.5x what they used to be before the war ($1/gallon) underscoring its impact. Ukraine’s
export of iron ore and steel are also impacted by the war resulting in 40% increase in prices immediately
following it. While the prices have stabilized since then, the increase in global energy prices and weak
demand for steel in China which consumes over 50% of the world’s steel, has resulted in lower steel prices.
Manufacturing production in countries like USA and China have fallen from 20% or higher at the end of
2021, to close to 0% in recent years. It is clear that the Ukraine-Russia war [6] impacted the economics of
the iron and steel industry ([14]), and as a result, manufacturing production across the world.

While the war impacted many of the export partners of Ukraine and Russia, Ukraine’s import
partners such as Poland, China and Turkey were affected as Ukraine’s imports of commodities dropped by
over 77% in the immediate months following the war. As countries across the world got impacted by the
war, higher inflation led to lesser consumption, and countries such as China experienced significant growth
in their inventory (36% YOY in 2022 for China over 2021).

While the war had a devastating economic impact across the world, we hypothesize that Ukraine’s
trade partners were more impacted than other countries. In this paper, our goal is to test the hypothesis by
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quantifying the economic effects of the Ukraine’s major trade partners, namely Poland, Romania, Turkey,
China, Germany and the USA. We examined both imports and exports, and developed a mathematical
model to assess the impact of the war on five economic indicators for trading partners - GDP, food inflation,
manufacturing production, gasoline price inflation and changes in inventories. In Section 2, we describe all
the data sources we used for this analysis. This includes the data on exports and imports, and the economic
indicators for each of the partner countries. In Section 3, we explain the different commodities that Ukraine
exported and imported in the years 2021 through 2023, and focus on a few commodities that impacted the
five economic indicators for trading partners. In Section 4, we outline our methodology for the mathemat-
ical models that show how the economic indicators we have chosen are impacted by factors including the
time period (pre-war vs post-war), whether the country is a trading partner or not, and the proximity of the
country to Ukraine. In Section 5, we provide the results of our mathematical models for the five economic
indicators, and offer a commentary on the results. In Section 6, we conclude with a summary of our key
results, and some learnings that we hope world leaders would consider before they embark on more wars.

Data

For this study, we used two sources of data. First, we obtained details of the commodities traded by Ukraine
with partner countries from the U.N. Comtrade database (4). According to U.N. (5), “Commodities are
products stemming from agricultural production or mining production that have not yet been transformed:
agricultural products, tropical beverages, energy, minerals, ores and metals.” [12]. Each commodity in U.N.
Comtrade uses the Harmonized System (HS) code to classify and identify commodities. For example, the
HS code for wheat and meslin is 1001, while the HS code of 2601 is for “iron ore and concentrates; includ-
ing roasted iron pyrites”. We obtained data from this database for major Ukraine imports and exports to the
rest of the world over the years 2021 through 2023 [11]. We chose 2021 for pre-war analysis, 2022 as it
was the year of the war, and 2023 to analyze if the war effects continued from the previous year.

The second data source we used was Trading Economics. This website provides all the major
macroeconomic indicators for all countries in the world. This includes main indicators like GDP growth
rate, inflation rate and unemployment rate, business indicators like manufacturing production and changes
in inventories, prices such as food inflation and core inflation, and many more. For this study, we chose
five indicators — GDP growth rate, food inflation, manufacturing production, gasoline price inflation, and
changes in inventories. We downloaded monthly values of these indica-tors from 2021 through 2023 for
all indicators except for GDP growth rates for which only quarterly data was available. We used GDP
growth rate, food inflation and manufacturing production data to compare the economies of Ukraine’s ma-
jor export partners versus those countries in a control group. For import partners, we compared GDP growth
rate, gasoline price inflation, and changes in inventories versus those of a control group of countries.

Overview - Ukraine’s Exports and Imports

Ukraine’s Exports

Ukraine is largely known for its wheat farming ranking seventh in the world (“Ukraine Agricultural Pro-
duction and Trade,” 2022) for wheat production [2]. Ukraine’s exports are mostly made up of industrial
and agricultural commodities. Most of Ukraine’s land is agriculture based (71.2%), and as such agricultural
products such as wheat, maize and sunflower seed dominate Ukraine’s exports. Ukraine also has large iron
reserves, and exported a significant amount of it to the rest of the world. The table below provides the
highest exports in 2023.

Table 1. Ukraine’s Largest Exports in 2023.

Product HS Code Share of Country’s Exports (2023) USD Export Value (2023)
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Cereals 10 22% $8.3 billion
Animal, Vegetable Oils 15 15.6% $5.64billion
Oil Seeds 12 7.79% $2.81 billion

Iron & Steel 72 7.31% $2.64 billion

Ores 26 5.16% $1.87 billion

Ukraine’s Exports Trend

Ukraine’s exports were trending up in 2021, and in 2022 fell by 61% due to the war with Russia. A large
part of this is due to disruption of agricultural activities as the war resulted in an estimated $40.2B in ag-
gregate damages and losses for the agricultural sector (5). The war resulted in destruction of Ukraine’s
dams, supply chain infrastructure, and displacement of farmers resulting in significant impact to exports in
the immediate months following the war. As we can see from the graph below, Ukraine’s exports have not
gone back to 2021/22 levels even in recent times.

UA Exports - USD Million

6.4K

2020 2022 2024

Figure 1. Ukraine’s Export Value Trends, 2020-2024

Above graph displays a drop of exports for Ukraine in the first quarter of 2022 when the war
started.

Ukraine’s Imports

Ukraine’s imports are primarily vehicles, machinery, and the fuels necessary to power these goods. With
the country’s energy consumption outpacing domestic energy production, mineral fuels and oils are
Ukraine’s top import in 2023 at $10.3B. Its main import partners were Russia and Belarus earlier, but
Ukraine has been trying to reduce their dependence on these countries, instead relying on Germany, China,
and Poland in recent years. Ukraine’s top 5 imports for 2023 are listed below:

Table 2. Ukraine’s Largest Imports in 2023.

Commodity HS Code | Share of Country’s Imports (2023) | USD Import Value (2023)
Mineral Fuels and Oils 27 16.3% $10.3 billion
Vehicles 87 10.9% $6.96 billion
Electric Machinery 85 9.37% $5.95 billion
Nuclear Reactors and Boilers 84 8.33% $5.3 billion

Other 99 7.73% $4.91 billion
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We will examine the impact of trends in imports of mineral fuels and oils, along with vehicles, in

the sections below.

Ukraine’s Imports

Trend

Similar to the exports, imports of commodities into Ukraine suffered due to the war, and in the first two

months of 2022, imports fell by 77%. However, over the next two years, imports started growing back to
pre-2021 levels as Ukraine received more funding from countries like USA as humanitarian aid. The USA
has passed 5 bills to date providing $175B in funding in the last two years, with $34B to aid Ukraine’s
budget. We will focus on 2022 when Ukraine’s imports fell drastically due to the war.

UA Imports - USD Million

2020 2021 2022

7.2K

4.8K

3.6K

24K

2024

Figure 2. Ukraine’s Import Value Trends, 2020-2024

Like exports graph above, we see a drop in the first quarter of 2022.

Ukraine’s Import and Export Partners

Ukraine’s top five import and export partners in 2023 are displayed below, along with the trade value and

percentage of import/export for Ukraine:

Table 3. Ukraine’s Import Partners in 2023

Import Partner % of Ukraine’s Imports USD Value of Imports (2023)
China 16.4% $10.4 billion
Poland 10.3% $6.57 billion
Germany 7.96% $6.06 billion
Turkey 7.43% $4.72billion
USA 4.51% $2.86billion

In our study below, we use these five countries as Ukraine’s top import partners when studying

the affected metrics.

Table 4. Ukraine’s Export Partners in 2023

ExportPartner

% of Ukraine’s Exports

USD Value of Exports (2023)

Poland

13.1%

$4.75billion
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Romania 10.4% $3.76billion
China 6.65% $2.4 billion

Turkey 6.54% $2.36billion
Germany 5.58% $2.01 billion

Weuse these five countries as Ukraine’s top export partners when studying their affected metrics be-
low.

Methodology

Macroeconomic Indicators

To assess the impact of the Ukraine-Russia war on import and export partners, we examined two ap-
proaches. In the first approach, we could examine the internal prices of various commodities (e.g. wheat
and iron ore) within the export partner countries, say, Poland or Romania, and correlate these prices to the
supply and price of exports from Ukraine. Similarly for import partners, we could correlate the internal
prices of commodities such as gas to the import demand and import prices in Ukraine. The second approach
we considered was to understand how macroeconomic metrics such as food inflation and GDP in the partner
countries were affected by trends for key commodities such as wheat and iron ore. This approach was taken
by others such as [10] who assessed the combined impact of COVID and the Ukraine-Russia conflict on
economies of countries around the world using a Two- State Least Squares (2SLS) method. We decided on
the second approach for a few reasons including 1) the internal commodity prices were not available for
various partner countries, 2) even if we had the internal commodity prices, the resulting correlations would
not be very interesting since they would just be supply-demand curves for various commodities, 3) it was
more interesting to study macroeconomic trends so that we could quantify the effect of the war in terms of
how it affects the world at large.

For our study, we chose two major exports from Ukraine, wheat and iron ore, and studied the
impact of the war on the supply of each of these exports. This part of our analysis was similar to what
Bodek ([2]) did for their analysis of the impact of Ukraine war on commodities. For each of these two
exports, we examined the impact on key macroeconomic indicators in the export partner countries. We
theorized that the exports of wheat from Ukraine would impact the food inflation metric in Poland and other
export partners, and that the exports of iron ore would affect the manufacturing production metric in the
partner countries. Similarly, on the import side, we theorized that if Ukraine’s mineral oil imports were
affected due to the war, we could examine the correlated impact on the gas prices metric in import partner
countries. In a similar vein, Ukraine’s imports of vehicles could be correlated to the changes in inventory
metric in the import partner countries. Finally, we also considered the effect of the war on the GDP growth
of both import and export partners. We theorized that the Ukraine-Russia war would impact the GDP
growth of Ukraine, but would also have an effect on all import and export partners. This is in line with the
analysis done by researchers from Cato Institute in 2020 ([1]) who concluded that wars can impact GDP by
as much as 24.

We summarize the 5 metrics and Ukraine’s import or export commodity we correlated these met-
rics with in the following table:

Table 5. Ukraine Trade Commodities and Affected Metrics

Macroeconomic Metric % Type of Partner Correlated Ukraine Commodity
Food Inflation Export Wheat
Manufacturing Production Export Iron Ore
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Gas Prices Import Mineral Oils
Changes in Inventory Import Vehicles
GDP Growth Import & Export GDP Growth

We will explore if there is an effect on each macroeconomic metric for specified type of partner
depending on the export/import trends of Ukraine’s commodities.

Comparing Averages Before and After the War

For each of the five metrics, we compared the average metric (e.g. Food inflation) for the one year (2021)
before the war, and the year of the war (2022). This helped us broadly quantify the impact of the war before
we dove deeper into the impact of the war.

Difference In-Differences (DID) Approach

Difference in Differences (“DID”) is a statistical method described in the seminal paper by Card and Krue-
ger in 1993 [7]. Our main contribution in this research is that of the use of DID for the quantitative analysis
of the impact of the Ukraine war on macroeconomic indicators of partner countries. What we want to un-
derstand is whether or not partner countries were impacted more than other countries as a result of the war.
One of the ways this can be done is to measure if an “outcome variable”, for example, Food Inflation, is
different for a “treatment group” — the partner countries, when compared to a “control group” — the non-
partner countries due to a “treatment” — in this case the Ukraine war. DID is a regression technique that
compares the average change over time of the out- come variable for the treatment group to the average
change over time for the control group to calculate the effect of the treatment.

For our analysis, the dependent variables are Food Inflation, Manufacturing Production, Gas
Prices, Changes in Inventories and GDP growth. The independent variables are:

Is_Post_war: Whether the metric represents a time period after the war (i.e., 2022 vs 2021)

Is_Import_partner: Whether the metric is for an import partner

Is_Export_partner: Whether the metric is for an export partner

Proximity: Whether partner is within Europe (close to Ukraine) or remote

For our analysis, the treatment group consisted of two types: 1) Ukraine’s top 5 export partners
for 2023, namely, Poland, Romania, China, Turkey and Germany. 2) Ukraine’s top 5 import partners for
2023, namely, Poland, China, Turkey, Germany and USA.

Our hypothesis was that the war affected Ukraine’s trade partners more than non-trade partners.
As such, we added a control group with 20 countries including Japan, India, UK, France, Brazil, Italy,
Canada, Mexico, Australia, South Korea, Spain, Indonesia, Netherlands, Switzerland and Belgium. We
compared the effect of the war on both the treatment and control groups.
To summarize the way DID is implemented, it is necessary to understand the impact of post-war on the
export partners of Ukraine for food inflation. Let us assign Food Inflation as the dependent variable “y”.
There are two independent variables 1) “T” which represents whether the Food Inflation is post war (i.e.
belongs to the time period in 2022). 2) “S” which represents whether the Food inflation metric is for an
export partner. The DID equation for this case is represented as

y=p0+B1 *T+p2 xS+p3 x(T*S)+e

We perform a regression against both treatment and control groups and obtain the values of B1,
B2, and B3. B1 indicates the dependency of Food Inflation on post-war. B2 indicates the dependency of
Food Inflation on whether the partner is an export partner or not. And the important term 3 rep- resents
the interaction term, which is the effect of post-war on an export partner. A high coefficient value accom-
panied by a low p-value (< 0.05) will tell us whether there is statistically significant impact for each of
these B terms.

We performed 4 different studies in this paper to look at the following:
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1. Isthereaneffect of war on the export partners: In this case, weregressed the dependent variables Food
Inflationand Manufacturing Production on Is_post_war and Is_Export_Partner.

2. Is there an effect of war on import partners: In this case, we regressed the dependent variables
Gas Prices and Changes in Inventories on Is_post_war and Is_Import_Partner.

3. Is there an effect of war on the GDP of partners: In this case, we regressed the dependent variable
GDPgrowthon Is_post_war and (Is_Import_Partner or Is_Export_Partner).

4. Does the location of a country influence whether it was affected by the war: In this case, we regressed
all five dependent variables on Is_post_war and Proximity.

In the next section, we provide the results of our analysis.

Results

Is There an Effect of War On Export Partners?

In the first DID study, we looked at two dependent variables — Food Inflation and Manufacturing Produc-
tion.

Food Inflation: We first discuss Food Inflation and how it is influenced by wheat exports in Ukraine. The
following figure shows the pre and post-war trends for wheat exports from Ukraine, and the global price

of wheat.

Ukraine’s Wheat (HS1001) Exports: 2021-2023
Date

Wheat Exports ($)

Figure 3. Ukraine’s Wheat Exports: 2021-2023. Source: U.N.Comtrade

This figure shows that the Ukraine’s wheat exports were significantly impacted due to the war,
and as a result, wheat prices shot up globally before they settled down in 2023. We hypothesized that
Ukraine’s wheat exports would affect Ukraine’s partner countries negatively resulting in high food infla-
tion. We tested this hypothesis by first looking at the average Food Inflation in partner countries before
and after the war, and comparing these averages against those in the control group. The figure below
shows a comparison of the average trend in Food Inflation for control and treatment group countries.
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Food Inflation Average for Partners vs. Non-Partners ws

Start of Ukraine-Russia war

Figure 4: Food Inflation Averages: Partners vs. Non-Partners. Source: Trading Economics
The following table shows the averages before the war and after the start of the war:

Table 6: Average Food Inflation Growth for Partners vs. Non-Partners

Country Type % Pre-War | Post-War | % Change
Export Partners (Treatment) 7.76% 24.79% 219.2%
Non-Partners (Control) 3.14% 8.17% 160%

We see a greater percentage change of food inflation after the war for partners than for non-part-
ners.

This is supported by our DiD analysis below.

Next, we performed a DID analysis for which we regressed Food Inflation against Is_Export_part-
ner and Is_Post_War for the treatment and control groups. We present the DID results below:

Table 7. DiD Analysis for Manufacturing Production

Coefficient COo Cl(is_partner) C2(post_war) C3
Value 3.24 4.52 5.00 12.02
P>t (0.000) (0.010) (0.000)*** (0.000)***

ISSN: 2167-1907

We see a statistically significant interaction term and post-war coefficient.
We make the following key observations from this DID analysis:

1. “Is_partner” has a coefficient of 4.52 with very low, statistically significant p-value of 0.10.
This shows that the Food inflation of an export partner is affected more than that of a control
group country.

2. “Post_war” has a coefficient 5.00 with a very low p-value, statistically significant p-value of
0.0. This shows that Post_War, Food Inflation is higher for all countries compared to before
the war.

3. Finally, the most critical result is that the interaction term between Post_War and Is_Partner
at 12.02 with a very low p-value, statistically significant p-value of 0.0 clearly shows that if
you are a Ukraine export partner, the impact on Food Inflation post war is much higher than if
you are not an export partner.

Manufacturing Production: Next, we analyzed how manufacturing production in Ukraine’s export partners

was affected as a result of the Ukraine war. We chose this metric as we saw the Ukraine’s iron ore produc-
tion dropped significantly after the war (see figure below) leading to an increase in prices. We hypothesized
that this would have an impact on manufacturing production in the rest of the world.
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Ukraine’s Iron Ores and Concentrates (HS2601) Exports: 2021-2023

Date (Iron)

Figure 5. Ukraine’s Iron Ore Exports: 2021-2023. Source: U.N. Comtrade

We can again see a steep decrease in the first quarter of 2022 near March - like our food inflation
data. We will explore the effects of this decrease in iron ore exports.

In similar lines to the analysis for Food Inflation, we compared the average trend for Manufactur-
ing Production in treatment and control group countries (see figure below), and the averages before and
after the war (see table below).

Is Partner
Manufacturing Production Average For Partners vs. Non-Partners mo

Date Time

ia war

ine-Russi

Start of Ukrait

Figure 6. Manufacturing Production Averages: Partners vs. Non-Partners. Source: Trading Economics

Table 8. Average Manufacturing Production Growth for Partners vs. Non-Partners

Country Type %Pre-War %Post-War % Change
Export Partners (Treatment) 12.28% 1.95% -83.7%
Non-Partners (Control) 9.12% 0.68% -92.5%

We see there is not much difference in the percent change of manufacturing production growth
depending on partner - which is supported by our DiD analysis below.
We then performed a Difference In-Difference regression on our manufacturing production data, as
above. Our regression equation is as such:

Manu.Prod.=C( +is_partner* C1 +post_war* C2 +(post_war * is_partner)* C3

The learned coefficients with their p-values are listed below:

Table 9. DiD Analysis for Manufacturing Production
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Coefficient CO Cl(is_partner) C2(post_war) C3
Value 9.30 2.72 -8.73 -1.33
P>t (0.000) (0.0098) (0.000)**3* (0.525)

Our DID analysis for this case showed that:
1. Is_Partner is not statistically significant.
2. Is_Post_War is statistically significant.
3. The interaction term is not statistically significant.

This shows that the war impacted the Manufacturing Production for all countries similarly,
unlike Food Inflation which impacted Ukraine’s export partners to a higher degree. This is likely be-
cause the staple diet of number of countries in the control group (e.g. Japan, India, South Korea, Brazil)
consists of other grains such as rice, where iron and steel are critical commodities that enable manufac-

turing production in all countries.

Is There an Effect of War On the Import Partners?

As we saw in earlier sections, Ukraine’s imports were affected significantly at the onset of war. In particu-
lar, Ukraine’s imports of mineral oil and vehicles were severely impacted as can be seen in the figures

below.

Ukraine’s Mineral Oil (HS27) Imports: 2021-2023
1 Date (Mineral Oils)

Start of Ukraine-Russi:

Figure 7. Ukraine’s Mineral Oil Imports: 2021-2023. Source: U.N. Comtrade

We see a drop in mineral oil imports in Feb-March 2022, and a slight increase after. But, import

levels never recovered to pre-war figures.

Ukraine’s Vehicle (HS87) Imports: 2021I—2023

o
S Date (venicle)

Vehicle Import Value ($) &
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Figure 8. Ukraine’s Vehicle Imports: 2021-2023, Source: U.N. Comtrade

As above, we see a drop in vehicle imports from Feb to March 2022 - we will explore
the effects of these trends below.

We hypothesized that Ukraine’s import reduction would impact inventories and in par-
ticular, gas prices in import partner countries. We analyzed Changes in Inventories, and Gas
prices using our DID method below.

Changes in Inventories: We assessed the Changes in Inventories across both import partners of Ukraine,
and control group countries. First, we present the changes in averages in the figure below and the table.
Note that as for the import partners, values for inventory change are much higher than that of non-import
partners. Therefore, we standardize each list of inventory changes in terms of standard deviations using
the zscaler library in Python. Thus, the coefficients and graph axes are in terms of standard deviations for
inventory change (units).

Is Parti
Change in Inventory Average for Import Partners vs. Non-Import Partners s.zr "

Date Time L

35

Start of Ukraine-Russia war'

Standardized Inventory Change

1
1
1
1
1
b1
=1
1
1
1
g
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

2021-03 2021-06 2021-09 2021-12 2022-03 2022-06 2022-09 2022-12 2023-03 2023-06 2023-09 2023-12

Figure 9. Inventory Change Averages: Import Partners vs. Non-Partners. Source: Trading Economics

Table 10. Average Inventory Change (Units) for Partners vs. Non-Partners

Country Type % Pre-War | Post-War | % Change
Import Partners (Treatment) -12.1m 41.0m 440.0%
Non-Partners (Control) 8357.3 10329.5% 23.6%

We can see a drastic difference in the percent change of inventory change for import partners
as compared to non-import partners after the war.
DiD Analysis:

Table 11. DiD Analysis for Change in Inventory

Coefficient |CQ C1(is_partner) Co(post_war) C3
Value 0.30 0.28 0.62 -1.41
P > (0.000) (0.425) (0.029)*:* (0.0019)%**
Observations:

1. Changes in Inventories did not depend on whether the country was an import partner or not alone.
2. Inventory rose after the war started for all countries.
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3. Importantly, inventories rose higher for import partners of Ukraine compared to non-partners.

Gas Prices: We assessed the gas prices across both import partners of Ukraine and control group countries.
The details are below.

Is Partner
Average Gas Price Increase for Import Partners vs. Non-Import Partners o

se (%)

Figure 10. Gas Price Change Averages: Import Partners vs. Non-Partners. Source: Trading Eco-
nomics

Table 12. Average Gas Price Change (%) for Partners vs. Non-Partners

Country Type % Pre-War Post-War % Change
Import Partners (Treatment) 1.26% 1.50% 19.2%
Non-Partners (Control) 1.52% 1.72% 13.2%

Gas prices increased for both import partners and non-partners, which is supported by
Ukraine’s mineral oil imports decreasing during the war but slightly increasing after the war.
DiD Analysis:

Table 13. DiD Analysis for Gas Price Change

Coefficient Co C1(is_partner) Ca(post_war) C3
Value 1.52 -0.26 0.20 0.04
P > (0.000) (0.000)**=* (0.002)*=* (0.744)

What we observe is that:

1. Gas price increases are always higher for non-partners compared to partners, and this shows up in
the p-values as well.

2. Post-war both partners and non-partners suffered an increase in gas prices. However, there is no
significance for the interaction term, which says that important partners did not get impacted any
more by the war than non-partners.
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Is There an Effect of War On the GDP of Partners?

Avg. GDP Change for Import + Export Partners vs. Non-Trade Countries IS.PSU""E’
1

Date Time

R

8
5
4
g
3

Startof Uk

Figure 11. GDP Change Averages: All Partners vs. Non-Partners. Source: Trading
Economics

Table 14. Average GDP Price Change (units) for All Partners vs. Non-Partners

Country Type % Pre-War % Post-War % Change
All Partners (Treatment) 2.0 0.85 -57.7%
Non-Partners (Control) 1.27 0.49 -61.3%

GDP seemed to decrease for both partners and non-partners after the war, as can be seen by the percent
changes above and our DiD analysis below.
DiD Analysis:

Table 15. DiD Analysis for GDP Change

Coefficient Co C1(is_partner) Ca(post_war) C3
Value 1.27 0.72 -0.78 -0.37
P >|q (0.000) (0.037)** (0.001 )% (0.379)

Observations for GDP Change:

I. The GDP of all countries reduced after the war. This is a pretty significant observation that says
that effects of a war are far reaching.

2. The interaction term is not statistically significant. This means that there was not much of a dis-
tinction post-war between partners of Ukraine and the control group countries, as far as GDP is
concerned.

We summarize all the DID results so far into this table in which we focus on the Post_war and
the interaction_terms across import and export partners.
Recall, our DiD Regression equation is:

Y =C0 +is_partner C| +post_war * C2 +(post_war * is_partner)* C3

Table 16. DiD Analyses for All Affected Metrics
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Dependent Variable | Const Is_Partner Coeffi- Post_ War Coeffi- Interaction Term

cent (P-Value) cient (P-Value) Coefficient

(P- Value)

Food Inflation 324 4.51 (0.010)** 5.00 (0.000)*** 12.02 (0.000)***
Manufacturing 9.30 2.72 (0.098) -8.73 (0.000)*** -1.33 (0.525)
Production
GDP 1.27 0.72 (0.037)** -0.78 (0.001)*** -0.37 (0.379)
Change in Inventory| 0.30 0.28 (0.425) 0.62 (0.029)** 1.41 (0.019)**
Gas Price 1.53 0.64 (0.000)**:* 0.20 (0.002)*3** 0.04 (0.744)

Does The Location of a Country Influence Whether It Was Affected by The War?

We wanted to understand whether the Ukraine war effects were really only due to physical proximity of
the trade partners such as Poland, Romania being located in Europe, and whether countries far away from
Ukraine wouldn’t be affected as much by the war. So, we replaced “Is_Partner” with a term “Proximity”
which took a value of 1 for 6 “Treatment” countries namely Poland, Romania, Turkey, France, Germany
and Italy. The “Control” countries consisted of 5 countries China, India, Brazil, Canada and USA, which
were far away from Ukraine. We present the summary of our DID analysis below. Here our DiD regression
equation is as such:

Y = C0 +proximity * C1 +post_war x C2 +(post_war * proximity) * C3

Table 17. DiD Analyses for Location Regression

Dependent Variable | Const Coefficient Proximity Coeffi- Post_War Coeffi- Interaction Term

cent (P-Value) cient (P-Value) Coefficient
(P-Value)

Food Inflation 4.22 2.891 (0.265) 2.364 (0.328) 14.293 (0.000)***

Manufacturing 9.68 1.89 (0.399) -7.53 (0.000)*** -2.89 (0.314)

Production

GDP 1.85 -0.41 (0.424) -0.73 (0.118) -0.26 (0.679)

Change in Inventory| 0.38 0.26 (0.569) 0.89 (0.125) 1.13 (0.155)

Gas Price 1.05 0.64 (0.000)*** 0.24 (0.001)*%** -0.02 (0.803)

Observations:

1.We observe that if a country is close to Ukraine physically, then it suffered a higher food infla-
tion compared to remote countries. This is to be expected since countries like China, India and Brazil con-
sume other grains such as rice which they produce themselves. Additionally, USA and Canada produce
their own wheat. As a result, they are likely to be less impacted by food inflation caused due to lower wheat
exports from Ukraine.

2.Gas prices and manufacturing production are both impacted by the war, irrespective of the prox-
imity of the country to Ukraine.

3.We didn’t see any interaction terms being significant for proximity alone other than for food
inflation.
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Conclusions

In this paper, we used Difference-in-Difference techniques to analyze the impact of the Russia- Ukraine
conflict on Ukraine’s trading partners. We started with an overview of Ukraine’s main im- port and export
commodities, and Ukraine’s partners including Poland, Romania, Turkey, Germany, China and USA. To
assess the impact on trading partners, we analyzed how macroeconomic indica- tors such as food inflation,
manufacturing production, GDP, gas prices and changes in inventories for partner countries, were impacted
by the war. Our work showed that the Ukraine war had a significant impact not only on the partners, but
also other non-partner countries around the world. Food inflation rose significantly after the war started,
but the effects were most telling on Ukraine’s export partners that depended on Ukraine for wheat supplies.
Manufacturing production dropped across both partner and non-partner countries due to drop in exports of
important commodities like iron and steel. The impact of this drop continues to be felt to this date (in 2024).
One of the devastating impacts of any war is a hit to the GDP of both warring factions, and other countries
in the world not involved in the war. We saw that post-war, GDP of all countries dropped. We saw that
Ukraine’s im- port partners saw a build-up in inventory to a greater degree than non-partners after the war
started. Additionally, gas prices across the world rose as a result of the war, adding to the inflation woes of
many countries.

The mathematical analysis of the macroeconomic indicators in partner countries clearly showed
the devastating effects on the economies of trading partners, and other countries of the world. While we
chose a few indicators only, we believe that the war would have impacted other metrics as well. Given these
far-reaching temporal and spatial effects, we hope that leaders across the world will pay attention to their
foreign policies, and try to avoid war as much as possible.
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