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.  EXTERNAL BALANCE OF THE CZECH ECONOMY

After the turbulent previous years, in 2023 the Czech economy returned to a slight external surplus
that characterised it before the COVID-19 pandemic. The current and capital account balance, expressing
residents’ net income from trade and other transactions with non-residents, climbed in a single year from a
deep deficit in 2022 (-4.2% of GDP) to a surplus of 1.6% of GDP in 2023, corresponding roughly to the
average for the seven years before the pandemic.l The external surplus and the weakening of the korunaZ
in 2023 led to a sharp fall in the negative net international investment position of Czech companies, banks,
public institutions and households, from almost 19% of GDP at the end of 2022 to 13.2% at the end of 2023.

The external balance of the Czech economy is the sum of the goods and senices balance with income
balances (current account) and the capital account balance. These accounts cower all transactions
between residents and non-residents related to international trade in goods and senices, payments for
capital and labour (primary income), unilateral transfers (secondary income) and transactions of a
different nature, such as emission allowances trading and capital transfers (capital account).

.1 BALANCE OF PAYMENTS

The current account ended 2023 with a small surplus of 0.4% of GDP (Chart 1). The return to balance
after a deficit of 4.9% of GDP in 2022 was mainly due tothe fading of adverse shocks in the form of expensive
fuel imports and disruptions in global supply chains. The recowery of key export sectors, in particular the
automotive industry, helped return the balance of international trade in goods (to GDP) to within sight of its
pre-pandemic lewels (Chart 2). To a lesser extent, the year-on-year increase in the CNB’s income on
international reserves also contributed to the higher current account balance.

Chart 1: The Czech Republic returned to a Chart 2. The recovery was mainly due to the
slight external surplus in 2023 balance of trade in goods
(individual external balancesof the Czech economy as% of GDP) (individual external balancesof the Czech economy as % of GDP)
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! Of this, net revenues fromthe EU budget (the net position of the Czech Republic in relation to the EU budget) accounted for 1.2% of GDP.

2 The vast majority of the foreign assets of Czech residents are in foreign currencies, while a significantpart of foreign liabilities is in korunas.
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As usual, the Czech Republic’s overall external surplus was supported by net income from the EU.
Besides the traditional cohesion income and subsidies from the pandemic-related recovery plan for Europe
(NGEU), the drawing of decarbonisation subsidies from the EU Modernisation Fund also started in 2023
(after a gradual ramp-up in 2021 and 2022). Howewer, these are funded by the sale of emission allowances,
which domestic energy and industrial companies must also buy under the EU Emissions Trading System.
The total impact of transactions related to emission allowances on the external balance was thus broadly
neutral. The capital account, which cowers most of the income from the EU as well as allowance-related
transactions, ended 2023 in a surplus of 1.2% of GDP, roughly in line with the average of the last ten years.

1.2 DEVELOPMENTS IN THE INTERNATIONAL INVESTMENT POSITION

The Czech Republic’s netinternational investment position stood at -13.2% of GDP at the end of 2023
(Chart 3).3 After deepening to -22% of GDP in mid-2022, the net negative (i.e. debtor) position started to
moderate, and in late 2023 had returned toits level before the start of the energy crisis in 2021. The negative
investment position still reflects the large ownership interests of foreign investors in the Czech economy,
which in terms of macroeconomic wilnerability are considered much less risky than debt-based liabilities.
Adjusted for direct investment, the Czech Republic has a significant net creditor position.

Chart 3: The Czech Republic’s net “debtor” Chart 4: The external surplus was manifested in
position has fallen to pre-energy-crisis levels an increase in the CNB’s net external assets
(investment position of the Czech Republic by debtor as% of GDP; (financialaccount as% of GDP)
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About half of the moderation of the Czech Republic’s negative investment position in 2023 was due
to the economy’s external surplus, while the rest was related to exchange rate movements and the
revaluation of external assets and liabilities. The surplus on the current and capital accounts was
reflected in the financial account mainly in growth in the CNB’s net external assets (Chart 4). The investment
position was also improved by the depreciation of the koruna, mainly through an increase in the koruna
value of the CNB’s reserve assets and direct investment abroad.4

® From the view pointof the MIP (Macroeconomic Imbalance Procedure) evaluation, a value of up to -35% of GDPis regarded as safe.

4 Grow th in the value of foreign shares held by domestic corporations, households and the CNB also contributed to a lesser extent. Growth in the
prices of bondsissued by the domestic government, however, acted in the opposite direction.
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The balance of payments must always be balanced. The current and capital account balance always
equals the financial account balance. However, as they are based on different statistical sources, the
values may differ. So, the identity must be adjusted for errors and omissions: CA + KA + E&O = FA.

The CNB’s international reserves grew markedly in 2023 and, for many years, have far exceeded the
prudential level required for preventing and resolving balance of payment crises. In addition to market
revaluation, which can affect the size of the reseres in both directions, its long-term ewlution is affected
mainly by the Czech Republic’s net income from EU institutions, which the CNB purchases into reserves
under an earlier agreement with the Ministry of Finance of the Czech Republic. Reinvestment of income on
the reserves is the second factor behind the upward trend. Howewer, since August 2023, the CNB has been
selling most of its international reserves income on the market to slow down the growth of its balance sheet.®

The Czech economy’s external balance (the FA balance or the sum of CA and KA balance, net of
measurement error) is reflected in the change in external assets and liabilities. The international
investment position is also affected the exchange rate and the repricing of assets and liabilities.

The investment position structure eases concerns about the Czech Republic’s external vulnerability.
Almost half of the liabilities is equity, putting the Czech Republic above the awerage of advanced economies
(Chart 5). The currency structure of assets (89% foreign-currency) and liabilities (70% koruna) strengthens
the absorption role of the exchange rate, whose weakening improves the investment position and vice versa.
But this “insurance” against external shocks comes at a cost. The long-term appreciation of the koruna,
accompanying conwergence to the EU, reduces the net international investment position, which is thus less
favourable in the long run than the accumulation of external surpluses and deficits (Chart 6).

Chart 5: The investment position structure Chart 6: The negative investment position is
strengthens international risk sharing and deeper than the accumulation of the economy’s
exchange rate absorption external balances
(horizontal axis— exchange rate exposure of the IIP; vertical axis— (netinvestment position and CA+KA accumulation, adjusted for errors
debt/liabilities; 2020, advanced (emerging) statesin blue (red) and omissions, in CZK trillions)
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® The CNB publishes the sales volumes at https:/Mvww.cnb.cz/enfinancial-markets/foreign-exchange-market/cnb-foreign-exchange-trading/.
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II. INTERNATIONAL TRADE

The surplus on international trade in goods and services recovered sharply, with exports (both
real and nominal) slightly increasing and imports falling significantly. This is not the first time that
net exports have increased amid declining international trade turnover — asimilar situation occurred during
the financial and economic crisis of 2008—2009. The largest year-on-year change in 2023 occurred mainly
in goods, while the balance of senices changed little due to opposing changes in individual items. The
owerall surplus on trade in goods and senices reached 5.2% of GDP in 2023 (with the goods balance
accounting for 4.0%). The share in GDP increased by 4.1 percentage points year on year. Such a bhig
change is a record, but despite this, the share of the goods and senices balance in GDP is still slightly
below the values of the last pre-COVID years of 2018 and 2019.

.1 GOODS

After two years of negative balance, trade in goods again made a significant contribution to the
positive external balance of the Czech Republic. The balance of goods reached a record
CZzZK 290 billion in 2023, mainly due to a decline in prices and wlumes of imported fuels and the fading of
manufacturing difficulties in the automotive industry.® The previous peak was reached in the pandemic
year of 2020, when, amid an owerall deterioration in economic performance, a more dramatic decline in
import wolumes and prices compared to the decline in exports contributed to the high surplus. Similar
turnover dynamics also increased net exports in 2023 (Chart 7), with imports again declining markedly
more than exports, whose year-on-year change remained negative for most of the year, yet total exports
increased slightly (by 1.3%) year on year in 2023. By contrast, imports dropped by almost 6% (Chart 8).

Chart 7: The goods balance broke records... Chart 8: ...as imports lagged exports
(international trade in goods in 1993—2023, in CZK billionsand %) (monthly dynamicsin goods trade in 2023, in CZK billionsand %)
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The change in the balance compared to 2022 was due mainly to a decline in prices of mineral fuels
and, to a lesser extent, to real growth in exports of machinery and transport equipment.” Price
effects caused a decline in both exports and imports, while a decline in prices of mineral fuels (oil and
natural gas) had the most significant effect, fostering a decline in the value of imports (Chart 9). Given

5 How ever, the best result relative to GDP w as achieved in 2016, whenthe ratio was 5.4%.

" BoP statistics are not splitinto prices and volumes, norinto more detailed categories of goods. The breakdown into individu al categories of
goods is therefore based on slightly different methodology for statistics for international trade in goods fromthe CZSO, w hile price indices are
available for some categories.
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that trade in this group is largely asymmetrical and the Czech Republic is a net importer, the result was a
rise in net exports. Conversely, growth in prices of machinery and transport equipment increased exports
and the balance. Compared to 2022, wlume effects increased exports and decreased imports, with SITC
categories 6, 7 and 8 (industrial goods) mainly contributing to the year-on-year increase in the balance.
The positive contribution of the change in the volume of raw materials was due to a larger drop in imports
of natural gas and coal,® while their effect on the balance was fully offset by lower net revenues from
electricity exports (Chart 10). The total volume impact on mineral fuels was slightly negative.

Chart 9: The decline in import prices affected Chart 10: ..., which were primarily driven by the
net exports more strongly than real exports... volume dynamics of car exports
(volume and price effect on the change in the balance between (breakdown of the change in the balance in selected goods items, in
2023 and 2022, in CZK billions) CZK billions)
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Note: X denotesexports, M imports and NX net exports. The Note: The breakdown is carried out by means of the Bennet
breakdown is carried out by meansof the Bennet decompostion decomposition — see the thematic chapter VI-4 for a description. Goods
—see the thematic chapter VI-4 fora description. groupsbroken down according tothe CPA. Electricity, coke, crude oil and

natural gasare included in SITC category 3 (Chart 9).

In 2023, Russia remained the largest exporter of oil to the Czech Republic, its share (according to
cross-border statistics on goods trade published by the CZSO) rose to 50% year on year in nominal terms
and even to 58% in terms of wlume. The second-largest importer of oil was Azerbaijan, the source of
more than a quarter of the oil imported by the Czech Republic. The Czech Republic’s current exemption
from the EU oil embargo, applied due to insufficient alternative transport capacities to the Czech Republic,
will be terminated in 2025. This will also open up the potential for greater diversification of oil suppliers to
the Czech market, provided that the chemical properties of the imported raw material remain satisfactory.
However, alternative oil imports from other states, including transport, could be more expensive.

While new oil suppliers are still being sought, significant changes have already taken place in the
case of natural gas. The Czech Republic was most dependent on Russian gas in 2021, when its share
was over 96%. After the escalation of the war in Ukraine, Russian gas imports fell to 78%, and fell to
almost zero in the first nine months of 2023. However, there was a sharp turnaround in 2023 Q4, with

® This w as due to both the mild winter and the full natural gas storage facilities. This has a distinctly cyclical course, with a minimum at the
beginning of spring and a maximum near the end of the year. While storage facilities were less than a quarter fullin March 2022, in 2023 the
minimum occurredin Apriland amounted to over54%. The situation was also betteryear on year in the autumn. In 2022, the storage facilites
w ere 97% fullin November, while in 2023 they were already 100% fullin September and remained almost 100% full for longer in the autunm.
Since it w as not necessary to address an acute shortage of gas, there was also an opportunity to look for more cost-effective purchases.
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Russia's share rising to a third.® The future situation with the diversification of gas suppliers is part of the
pan-European intention to end dependence on Russian gas. Therefore, there are no plans to extend the
agreement on the transit of Russian gas through Ukraine, which expires at the end of 2024, either.
Moreover, finding alternative delivery methods, including LNG, is easier for natural gas than for oil.10

Exchange rate changes did not play a significant role in terms of terms of trade dynamics (Chart
11). The owverall impact of exchange rate changes was also dampened by the fact that the Czech Republic
has long inwiced export and import transactions mainly in euros. In 2022, around 81% of goods exports
were inwoiced (or contracts were settled) in euros. For imports, this share is naturally lower due to trading
in some raw materials on commodity markets in dollars, yet it has remained high for a long time (66% in
2022). By comparison, with senices exports, this share has been growing steadily for many years, up
from 79.6% in 2021 to 83.3% in 2022. The share of euro transactions for senices imports is 56.3%.!

Chart 11: In 2023, the exchange rate had a neutral effect on the terms of trade
(year-on-year changein quarterly price indices and terms of trade, i.e. the ratio of export price inflation to import price inflation, %)
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Passenger car exports have approached historical records. In 2023, the number of exported
passenger cars increased by 14.3%'2 year on year, bringing it close to the record years of 2018-2019
(Chart 12). As a result, the Czech Republic is likely to remain among the top 12 exporters in 2023 by the
value of exported cars, and its global share will remain at least at the level of 2022 (3.2%).13 The share of
the Czech Republic in total exports of passenger cars in EU27 also increased (by 0.3 percentage point to
7.0%). Among the EU states, the share of German car exports fell most, by 2.1 percentage points.
Although nominal exports of passenger cars from Germany also grew, their growth rate in euros was far

® This is arecord of the movement of goods across borders. The state of origin may be the state of extraction or processing of the raw materi,
not necessarily the state of the importing entity. For this reason, all gas of Russian origin may be included in imports fromRussia, including
gas physically imported into the Czech Republic fromother states.

10 See thematic article V1.1 for the import dependence of the Czech Republic on strategically important goods and raw materials.
' ECB. The international role of the euro, June 2023.
2 Exports of electric vehiclesincreased by 34%. Their share in the total number of passenger cars reached just under 13%.

13 Preliminary data for 2023 (available as of mid-April 2024). In dollar terms, Germany accounted for a fifth of all global passenger car exports
(HS Code 8703, Comtrade statistics)in 2022. Other major exporters were Japan, the USA, South Korea, China and Mexico. In ter ms of the
number of cars sold abroad, the China Association of Automobile Manufacturers stated that China exported 4.91 million cars in 2023 (y -0y
grow th 58%) to become exporter number 1, overtaking Japanwith4.42 million cars (16% growth) — data from Japan Automobile Manufacturers
Associations. However, according to customs statistics, Japan still leads in the number of cars exported, with exports amounting to 5.22 million
cars.
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from the highest, leading to a decline Germany’s share in European exports.* Even so, Germany remains
by far the most important EU exporter of motor vehicles to the global market (Chart 13) and at the same
time the Czech Republic’s most important trading partner.

Chart 12: Car exports from the Czech Republic Chart 13: The Czech Republic also performed

significantly exceeded last year’s level well compared to other EU states
(exports of passenger cars manufactured inthe Czech Republic, (share of passenger car exports of the largest exporters of these
in thousands) goods inthe EU27, %)
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In 2023, Czech carmakers were also plagued by component shortages, yet the supply chain issues
were not as pronounced as the year before. In many cases, these were one-off exceptional situations.
Skoda Auto cancelled some production shifts at the end of January, in February and also in September.
Owerall, howewer, the carmaker had a successful year, both in terms of sales and profitability. Toyota was
the most impacted in the Czech Republic last year. The Kolin plant did not operate for practically the
whole of February and also for several weeks atthe end of summer. It was the only one of the three Czech
carmakers whose passenger car exports fell year on year for the year as a whole.

The Czech Republic exports most of its passenger cars to the European market, with one fifth
heading to Germany. Although the Czech Republic’s interconnectedness with this country has decreased
in recent years,1® it remains significant. Other important destinations include the United Kingdom (10%),
France (8%), Poland (6%) and ltaly (5%) (2023 data, SITC category 781). European countries also
dominate passenger car imports to the Czech Republic. Germany has a share of over 25%. Japan is in
second place (10%), with France, Slovakia and the United Kingdom ranging from 7% to 9%. The structure
of the motor wehicle parts trade (SITC 784) is similar to that of passenger cars, albeit with an even more
significant role for Germany in both exports (43%) and imports (34%). On the other hand, international
trade in telecommunications equipment (another important export group) is more asymmetrical from the
territorial point of view. While European states, led by Germany, dominate exports, accounting for 41% of
all exported products, China is the unrivalled leader in imports, accounting for 70% of the total.

 Although the year-on-year growth in the number of exported passenger cars was significant, it is still around 89% of the 2019 level For
comparison, in the case of the Czech Republic, exports reached 97.8% of the pre-COVID level.

5 Germany’s share in the pre-COVID years was around 25%. At the same time, the importance of this export market increasedin the criss
years of 2009 and 2020.
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Chart 14: Czech exports hold comparative

advantage in machinery and vehicles

(RCA value in 2022, horizontal axis, and year-on-year change in
exports in 2023, %, vertical axis)
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Chart 15: The Czech Republic’s share in the

global market increased slightly year on year

(share of each EU state in global exports, % and change in this
share in percentage points)
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Note: The chart shows the most relevant EU states from the point of
view of the Czech Republic. The first nine states shown in the chart
(left to right) are also the first in the EU27. The change compared to
2022 isin the description above the column.

The Czech Republic has comparative advantages for a large number of exported goods. In other
words, it is competitive on a global scale.® Machinery and transport equipment form the dominant
group (Chart 14). In addition to cars and their parts, the Czech Republic has comparative advantages in
the export of electronic equipment, electric batteries and electricity distribution equipment. The second -
largest group consists of semi-finished products and materials, but the quantity exported in individual
groups is relatively small, with the exception of products made of basic metals. In the case of industrial
and consumer goods, exports of furniture and furniture parts have the greatest comparative advantage.
The year-on-year growth in goods for which the Czech Republic has a comparative advantage was similar
to the year-on-year growth of the Czech Republic’s total exports, but at the same time significant
deviations from the awerage were evident for individual items (for example, revenues from electricity
exports fell most visibly).

Overall, the Czech Republic’s share of the global export market reached an almost record high1’
of 1.09% in 2023, with a significant year-on-year increase of 0.11 percentage point (Chart 15). This
increase is partly due to a continuous trend in which Czech exports of goods have been gaining increasing
shares of the global export market for a long time (this increase has been 0.02 percentage point per year
on awerage over the last 10 years),’® and partly reflects the fading of the adverse shocks that drove the

6 The Revealed Comparative Advantage (RCA) indicator, published by UNCTAD, w as usedfor the calculation. Its calculation is as folows.
Country A has a comparative advantagein trade in the good i if the ratio of exports of good i fromcountry A to its total exportsis equal to or
greater than the ratio of global exports of good i to total global exports. The RCA was calculated based on export data in the SITC classificaton
at the 3-digit code level. In this breakdow n, in 2022 (the last available year), the Czech Republic exported 260 goods items, and had a
comparative advantage in 96 of them, representing 37% of all exported groups in this aggregation, or 57% of the total export in koruna terns.

7 A record value (1.1%) was reached in the first pandemic year of 2020, which, however, is not representative due to deep declines in
international trade volumes. The calculations are based on IMF-DOTS data.

8 In the previous period, the averageincrease was even higher, e.g. it averaged 0.04% per year from 1993 until the beginning of the global
financial crisis.
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share of Czech exports on the global market to an unusually low value in 2022. All EU states except
Belgium recorded year-on-year growth in global exports in 2023.19

1.2 SERVICES

In contrast to the balance of goods, the balance of services remained approximately at the level of
the previous year. Net exports of senices havwe been showing a slight downward trend for some time
now, yet still contribute significantly to Czech GDP. In 2023, the balance of senices was CZK 93.4 billion
(1.3% of GDP). Similar growth rates of exports and imports contributed to the year-on-year stability of the
balance (Chart 16). After the dramatic fluctuations in turnover between 2020 and 2022 caused by the
COVID-19 pandemic, the dynamics of senices credits and debits were slightly above the long-term
average. The largest surpluses were recorded in the balance of IT senices (CzZK 57.6 billion) and
manufacturing senices (CzZK 52.5 billion), while insurance senices recorded the largest deficit
(CzK 29.8 hillion) due to a temporary increase in expenditure on auxiliary senices in insurance.

Chart 16: In recent years, the services balance Chart 17: Services trade is dominated by
decreased, but still contributes markedly to GDP transport, tourism, telecom/IT and consulting
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Transport and tourism are the largest items in the structure of turnover, yet contribute little to the
overall services balance (Chart 17). Transport accounts for less than a quarter of all senice credits and
debits, with road freight transport accounting for half of this. Due to the decrease in fuel prices and the
prices of container and pipeline transport, there was also a decrease in the turnover of transport senices,
with imports falling more than exports, leading to a year-on-year increase in the balance of this item.

By contrast, the balance of tourism decreased year on year. Credits and debits, for both private and
business trips, exceeded pre-pandemic lewels.2°® The number of non-residents in Czech collective

' The share of the global export marketis also monitored by the new CNB Scoreboard, first published in the Spring 2024 Monetary Policy
Report.

2 As aresult of the CZSO's refinement of the methodology for taking into account working foreigners w ho do not need a work per mit (e.g. BU
citizens and partly also foreigners with temporary protection visas), the data for business trips until 2022 are not fully comparable.
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accommodation establishments increased by 30% year on year, yet still lags behind 2019. By contrast,
the number of foreign trips by Czech residents increased both year on year and compared to 2019. The
recovery of inbound and outbound tourism is also confirmed by the number of reviews of accommodation
and dining on the internet.2! Total tourism receipts grew by 35% year on year, while expenditure grew at
a rate of 48%. As a result, there was a significant year-on-year decline in the surplus and tourism
contributed only marginally to the overall balance.

The recovery of air transport also had a positive effect on tourism. The number of flight connections
has increased. Flights to South Korea and Taiwan were resumed, new direct charter flights to Thailand,
the Dominican Republic and Sri Lanka were opened, as well as new routes within Europe. In 2023,
passenger traffic via Prague Airport increased by 29% year on year, reaching 13.8 million passengers.
Newertheless, it still lags well behind the record year of 2019 (-22%).

Chart 18: The structure of trade in services shows atendency towards friendshoring

(balance of trade in services by sector and with the most important partners in terms of the absolute balance, in CZK billions)
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From a territorial point of view, services exports are concentrated in EU states and states with
similar geopolitical positions.?22 The share of senices exports to these states reached almost 95% in

1 CNB calculations. For details, see Babecka Kucharéukova O., Briha J. and P. Stérba (2023): Now casting of tourism using text mining,
Balance of Payments Report 2022, pp. 40-48.

22 Friendshoring is the tendency to concentrate trade with states that have similar geopolitical positions. Based on an archetypal analysis
applied to voting at the UN General Assembly, Babecka Kucharéukova and Bruha (GEO 11/2023) split states into three groups. The first
group of states (Bloc I) consists of states with similar geopolitical positions as the Czech Republic. This group includes all EU states, most
other advanced economies (the US, the UK, Japan, South Korea, Taiw an, Israel) and states aspiring to join the EU (especially the Western
Balkan states). The second group (Bloc Il) includes most developing states, while the third group (Bloc lll) is made up of several states
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2023 (Chart 19). This is an increase ower time, as this share was about 90% 10 years ago, while the share
of senices exports to the EU fell slightly and the share of exports to other states in the geopolitically close
bloc (Bloc I) rose. The share of exports to geopolitically neutral states (Bloc Il) has long been roughly
stable, ranging between 3% and 4.5%. By contrast, the share of exports to the geopolitically distant bloc
(Bloc 1lI) is trending downwards and reached 2.2% last year, down by about 4 percentage points from ten
years ago. In the case of exports of senices, the tendency to favour friends is thus noticeable.23

The share of services imports from states with similar geopolitical positions reached arecord high
in 2023, exceeding 90%. By contrast, it was unusually low at around 86% between 2021 and 2022, while
the share of imports of senices from Bloc Il increased (Chart 20). The increase was mainly driven by
imports of transport senvices, reflecting the rise in fuel prices in the above-mentioned years. If we abstract
from these price effects, the shares of senices imports from Bloc Il are slowly declining. As with exports,
the share of senices imports from Bloc Il has been stable over time, around 4%. Thus, friendshoring also
exists in senices imports, but it is weaker and may be masked by temporary price effects.

In addition to the shares themselves, the balance of trade in services also differs in its structure
within individual blocs (Chart 18). The Czech Republic maintains a slightly positive balance with the EU
states and the neutral Bloc Il. The balance with geopolitically close states outside the EU is more positive
and, moreover, growing over time, reaching CzZK 98 billion in 2023. Telecommunications senices and
tourism are the biggest contributors.?* Trade with Bloc Il has shown interesting dynamics over time. In
the pre-pandemic period, the senices balance with this bloc was positive, with tourism offsetting the
negative balance of transport senices. Howewer, during the pandemic and in the following years, tourism
credits vis-a-vis this bloc fell markedly,2> while debits on transport — linked to high fuel prices —remained
high. The owverall balance of senices trade with Bloc Ill is thus negative, reaching CZK -29 billion in 2023.

Chart 19: Most services go to EU states, while Chart 20: Share of imports from geopolitically
the share of geopolitically close states is rising  distant states peaked in 2021-2022
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geopolitically distant fromthe Czech Republic, such as China, Russia and Venezuela. There are no data on trade in services f or other states
in this group. The breakdow n of states used generally corresponds to the results of similar analyses based on other statistical data.

2z Although this may be partly due to a change in the shares of individual sectors in the overall structure of international trade, the tendency
to favour friends remains clear despite this effect, forexample it can also be observed in manufacturing services and other groups of services.

%4 1n 2022, the balance of tourismw as affected on a one-off basis by consumption by temporary-protection visa holders (predominanty
Ukrainian citizens).In 2023, their consumption was only partially included in tourism.

% The arrival of Asian tourists (in Bloc Il fromChina) w as hampered by the cancellation of long-haul flights during the pandemic. Following
Russia’s invasion of Ukraine in February 2022, the Czech Republic adopted a number of restrictions that allow visas to be grantedto Russian
and Belarusian citizens only in humanitarian cases.
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I1. OTHER REAL FLOWS

Net investment income and income from the EU aided the return of the Czech economy to an
external surplus in 2023.26 The investment income deficit decreased year on year. While non-reside nts’
net income on direct investment in the Czech Republic was flat year on year (and fell relative to GDP),
the CNB’s income on resene assets increased significantly. Revenues from the EU also recorded a year-
on-year increase thanks to the fulfilment of the conditions for the disbursement of further tranches from
the European recowvery plan (NGEU) and the full ramp-up of revenues from the EU Modernisation Fund.

.1 INVESTMENT INCOME

The investment income balance posted its lowest deficit relative to GDP in 15 years (-4.5%), driven
by one long-term and several temporary factors. The long-term trend shows a convergence of the
wlume of direct investment (FDI) of domestic investors abroad and the wlume of FDI in the Czech
Republic. While there was five times more direct investment in the Czech Republic than domestic FDI
abroad in 2009, there was only two-and-a-half times more in 2023. The awerage profitability of incoming
and outgoing investment is converging even faster (Chart 21).2” The conwergence of wolumes and unit
revenues is gradually erasing the gap in the value of income on incoming and outgoing direct investment.
The gap remains significant — incoming income was 27% of outgoing in 2023 — but was only 9% in 2012.

Chart 21: The ratio of outbound to inbound FDI
income has tripled since 2012

(indicatorsof FDI abroad in relationto FDI in the Czech Republic, %)

Chart 22: FDI profitability inthe Czech Republic
grew in automotive and IT/telecommunications

(inv. income/FDI volume inthe Czech Republic in previousyear, %)
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Note: AUT = manufacture of motor vehicles, MAN = other
manufacturing, TRD = wholesale, retail trade, FIN = financialand
insurance activities, COM = informationand communication activities
SVC = otherservices

Source: CNB, CNB calculation

% The current and capital account sub-balances described in this chapter include cross-border payments for capital and labour (primery
income), unilateral transfers without consideration (secondary income) and transactions of a different nature (capital account).

" The convergence of the average profitability of direct investment in the Czech Republic and abroad reflects the Czech Republic’s real
convergence, accompanied by convergence in the marginal product (and thus cost) of capital. How ever, it may also be due to different phases
of incoming and outgoing investment in the FDI life cycle. Income changes overthe entire cycle are discussed in the article in chapter VI-2.
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A significant year-on-year decline inincome from domestic financial corporations (of 1.2% of GDP)
also contributed temporarily to a lower deficit on direct investment income. The lower profits of —
largely foreign-owned — banks in 2023 were mainly due to a drop in interest margins (the spread between
lending and deposit rates). However, various forms of tax optimisation, in response to the tax on
extraordinary profits, may also have contributed. In addition, the year-on-year comparison of banks’
investment income was affected by the high dividend payments in 2022 from profits retained during the
COVID years. On the other hand, the profitability of most other sectors grew, so total income from direct
investment in the Czech Republic fell by only 0.7% of GDP year on year. In recent years, the return on
foreign capital invested in information and telecommunications activities has risen most visibly (Chart 22).

The second temporary factor moderating the deficit in investment income was a rise in foreign
interest rates. Excluding direct investment, the Czech Republic’s international investment position is
significantly positive (a “creditor” position), mainly due to the central bank’s large international reserves
(Chart 23). The corporate and household sectors are also net creditors (excluding FDI), while banks and
the government are net debtors. As most of the Czech Republic’'s external assets are in foreign currency
and debt-based, income on portfolio investment, other investment and resere assets responds to foreign
interest rates. By contrast, most external liabilities are in korunas (including most government bonds held
by non-residents), so expenditure on portfolio and other investment is more responsive to domestic rates.
In 2023, koruna rates were no longer rising, while foreign currency rates were. Taken together, the Czech
Republic’s net creditor position and the declining interest rate differential increased net income on non-
direct investment by almost 0.5% of GDP year on year (Chart 24).

Chart 23: Excluding FDI, the Czech Republic Chart 24: Non-direct investment earnings

has alarge creditor investment position cushioned the deficit on investment income
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.2 CROSS-BORDER WORK

Wages of cross-border workers had a neutral effect on the external position of the Czech Republic
in 2023. While net income from cross-border, short-term and seasonal work slightly increased the current
account balance until 2022, the inclusion of expenditure on wages of Ukrainian refugees in the Czech
Republic (or temporary protection visa holders) led to a deficit on this balance in 2022. From a statistical
perspective, these foreigners were already regarded as residents in 2023. Thus, despite the rise in their
employment and wages, they did not foster a deeper cross-border labour income deficit in 2023.
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Roughly twice as many foreigners live or work in the Czech Republic on along-term basis as there
are Czechs living or working abroad. However, remittance flows into and out of the country are
comparable.?8 In 2022, Ukrainian war refugees sharply raised the total number of foreigners working in
Czechia to almost one million people (Chart 26). By contrast, the number of Czechs who live abroad for
a long time or go there for work (including cross-border commuters) has not changed much for five years
and is around half a million. However, the remittances sent back by cross-border workers and long-term
migrants are similar in volume in both directions. Czechs living or working in particular in Germany, Austria
and the UK sent CZK 98 hillion back in 2022 (1.4% of GDP), while foreigners living or working in Czechia
— mainly Ukrainians, Slovaks and Poles —sent CZK 88 billion back to their homelands (1.3% of GDP).

1.3 FINANCIAL RELATIONS WITH THE EUROPEAN UNION

The drawing of ‘traditional’ EU funds was the lowest relative to GDP since 2008, but thanks to new
funds for modernisation and decarbonisation, total net revenues from the EU were the second-
highest on record (2.1% of GDP, Chart 25). Agricultural subsidies, structural funds, cohesion subsidies
and other traditional revenues from the EU budget fell for the third year in a row to 1.6% of GDP in 2023,
while payments to the EU budget have long been stable at around 1% of GDP. However, new instruments
havwe been added in recent years, above all funds from the European recowery plan (NGEU),2 but also
revenues linked to the European Emissions Trading System (EU ETS). Rewvenues from emission
allowance sales — directly to the state budget or via the EU Modernisation Fund — are not formally part of
the EU budget, and the Ministry of Finance excludes them from the net position \is-a-vis the EU budget.
However, they are real financial flows earmarked for the green transformation of the Czech economy.

Chart 25: Falling cohesion revenues are more Chart 26: More foreigners live or work in
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28 This is due to the significantly higher average wages achieved by Czech workers abroad than by foreign workers in the Czech Republic.
Here, w e use the definition of remittances fromnational accounts, which (in the case of incoming remittances) is the sumof compensationto
employees who are Czech citizens working abroad with permanent residence in the Czech Republic and personal transfers of Czech non-
resident households abroad (i.e. funds that long-termmigrants sendback to the Czech Republic).

29 For more details on the NGEU and other European financial instruments related to the COVID-19 pandemic, see the 2020 and 2021
Balance of Payments Reports and the December 2021 Global Economic Outlook.
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However, the system of emission allowances has not yet significantly affected the external balance
of the Czech Republic. In recent years, Czech government rewvenues from the sale of allowances have
been almost offset on average by net purchases of allowances by domestic energy and industrial firms
(Chart 27).30 The similarity of the two flows is no coincidence, as the shares of individual states in the
revenues from the allowance auctions are largely determined by their emissions.3! The impact of the
system on the external balance is complex and hard to measure. The most accurate statistical estimate
available shows that the cumulative effect of allowances has been roughly balanced owver the past decade.

Chart 27: The European system of emission
allowances has a roughly neutral effect on the
external position of the Czech Republic
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Source: CNB, European Commission, CNB calculation

%0 Both flows are recordedin the capital account of the balance of payments. Net purchases of allowances by corporations and government
revenues fromauctions affect the balance of “non-producednon-financial assets”. Indirect government revenues through the Modernisation
Fund are recorded underthe same heading as investment subsidies fromthe EU budget (“capital transfers”).

%1 The overall impact of allow ances on the Czech Republic’s balance of payments is also affected by transactions on secondary markets,
profits and losses fromthe development of prices of allowances held, and derivative trades derived fromallow ances.
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IV. CAPITAL FLOWS

The external surplus of the Czech economy in 2023 was reflected in a net increase in foreign
assets. After two years of external imbalances (2021 to 2022) financed by an inflow of foreign capital (i.e.
an increase in the Czech Republic’'s foreign debt) and the sale of international resenes, last year brought
a return to a net capital outflow from the Czech Republic of CZK 143.9 billion (2% of GDP).

The capital outflow from the Czech Republic was reflected mainly in the repayment of foreign
government loans and growth inthe CNB’s reserve assets. In addition, the interest of domestic entities
in debt and equity investment abroad was reflected in growth in the net foreign assets of enterprises and
households. By contrast, domestic banks deepened their net foreign debt, mainly by accepting foreign
currency deposits from non-residents. The owerall outflow of capital from the Czech Republic was further
mitigated by the net inflow of foreign direct investment, which in the Czech Republic has long exceeded
the wolume of capital directed abroad.

IV.1 DIRECT INVESTMENT

The net inflow of foreign direct investment into the Czech Republic fell year on year to
CZK 16.3 hillion (0.2% of GDP) in 2023. Inward foreign direct investment in the Czech Republic has long
exceeded outgoing foreign direct investment,32 primarily due to reinvested earnings from the much higher
stocks of foreign direct investment in the Czech Republic than domestic direct investment abroad.

The year-on-year increase in outflows of domestic investment abroad confirms the long-term trend
of growth in the financial strength of domestic investors. This is reflected in the growing wolumes of
foreign acquisitions by domestic investors. This trend will continue to reduce net inflows of direct
investment into the Czech Republic in the future. The higher year-on-year outflow of direct investment
was mainly due to record investment by domestic entities in the registered capital of foreign companies
totalling CzZK 70.6 billion (1% of GDP), of which almost two fifths went to wholesale and retail trade. Other
significant investments were made in real estate and professional, scientific and technical senices.

On the other hand, inward direct investment in the Czech Republic fell year on year despite higher
estimated reinvested earnings, which reached an all-time high in Q4. Adjusted for the estimated value
of reinvested earnings, which do not represent actual cross-border capital flows, avery modest net outflow
of foreign capital from the Czech Republic was evident, in the form of both debt capital and equity
interests. The absence of new major investment on the Czech market is thus still apparent.

V.2 PORTFOLIO AND OTHER INVESTMENT

Czech households and corporations bought shares and holdings in foreign firms worth
CZK 50.9 billion (0.7% of GDP). The historical trend of increasing equity investment by residents is
influenced by the very limited domestic stock market that does not satisfy the increasing demand for equity
investment. The attractiveness of this investment in 2023 was further increased by expectations of future
interest rate cuts, which were reflected in higher equity investment by residents. Despite the limited
supply, non-residents’ equity investment in Czech companies also increased. The wlume of long-term
bonds issued by Czech companies held by foreign investors grew by CZK 23.4 billion and thus surpassed
the growing interest of Czech households and companies in foreign debt securities.

%2 The exceptions were 2013 and 2015, when the net outflow of domestic debt capital abroad exceeded the netinflow of reinvested earnings.
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Chart 28: New investment by residents abroad Chart 29: The average maturity of banks’
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The general government sector reduced its net debt to non-residents by CzZK 55.6 billion (0.8% of
GDP). The year-on-year decrease in the government’s external debt was mainly due to the repayment of
short-term loans acquired in the previous year.33 By contrast, purchases of Czech government bonds by
non-residents and the drawing of a tranche of a long-term loan provided by the European Investment
Bank for the modernisation of national railways fostered higher external debt. Although net repayments
have taken place, the value of external government debt has increased, as it is affected not only by flows
but also by market revaluations. Ovwerall, the external debt of general government (in market valuation)
rose to CZK 673.5 hillion (from 8% of GDP to 9.2% of GDP year on year).

Banks’ net external debt deepened by CzZK 95.9 billion (1.3% of GDP). The simultaneous growth in
external assets and liabilities of Czech banks vis-a-vis non-residents has been accompanied by a change
in the structure of these flows. Instead of short-term debt financial instruments, foreign investors put a
larger proportion of their funds into longer-term instruments (Chart 29). Similarly, domestic banks
increased the wlume of funds held in the form of long-term bonds and deposits abroad by 52% year on
year, while their short-term variants declined by 15% year on year. The currency structure of capital also
changed, with an increase in the share of foreign currency assets and liabilities of Czech banks, both for
financial instruments with short and longer investment horizons. The preference for foreign currency
deposits over koruna deposits and long-term instruments over short-term instruments may reflect, in
addition to regulatory requirements, expected changes in domestic and foreign monetary policy.

% A descriptionand the purpose of these short-termgovernment loans from 2022 is provided in the 2022 Balance of Payments Report, p. 36.
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Chart 30: Czech firms and households renewed Chart 31: Banks’ external debt increased but
purchases of shares in foreign firms government institutions tended to repay theirs
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Since the introduction of mandatory regular contributions to the Resolution Fund aimed at
preventing crises inthe financial sector, significant changes inthe behaviour of Czech banks have
been observed.3* Contributions to the fund are based on the size and risk profile of the banks, as
measured by selected financial indicators.3® Since the beginning of the contributions, banks hawe been
engaging in “window dressing” behaviour, i.e. to optimise their balance sheets at the end of the year,
when the indicators are evaluated. This is also evident in the financial account of the balance of payments,
where the short-term deposits of non-residents in Czech banks are temporarily conwerted into short-term
securities issued by banks at the end of the year. In 2023, the fund was fully funded with approximately
CzZK 36.5 billion. As aresult, banks lost their incentive to carry out such optimisation transactions, and so
the December flows no longer reflected the usual pattern obsened in previous years (Chart 32).

Chart 32: The December bank optimizations did not occur after the Resolution Fund was filled
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3 In addition to banks, this also includes branches fromnon-EU states, credit unions, building societies and selected investment firms.

% See the w ebsite of the Financial Market Guarantee Systemat: https:/Avww.garancnisystem.cz/en/about-crisis-resolution.

2023
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V. CNB RESERVES

After last year’s fall in reserves as a result of the CNB’s interventions in the foreign exchange
market, international reserves resumed their growth trend in 2023 to reach CzZK 3.32 trillion (45.2%
of GDP) at year end, up by CZK 154 billion (2.1% of GDP) year on year. The value of the CNB's net
external assets3¢ grew even more sharply by CZK 274.4 billion (3.7% of GDP) to CZK 3.18 trillion (42.5%
of GDP). The Czech Republic thus still has one of the largest international reserves in relation to GDP
worldwide. The size of its reserves also far exceeds the level needed to prevent and resolve balance of
payments crises, such as a sharp outflow of foreign capital or a shock, for example a sudden rise in the
prices of key raw materials on global markets (Chart 33).

Purchases of net income from the EU were the biggest contributor to the growth in the CNB’s
reserve assets. By this operation, the central bank eliminates the impact of the net drawdown of funds
from the EU on the exchange rate of the koruna (based on a prior agreement with the Czech government).
The reinvestment of income from reserves also fostered growth in reserve assets, but since August 2023,
the central bank has been selling most of the proceeds on the market to slow down the growth of its
balance sheet.3” The rise in the CNB’s net foreign assets of CZK 157.8 hillion resulting largely from these
operations was, howewer, only partially reflected in the international resenes, as the CNB used a large
part of the funds to repay its short-term liabilities of CZK 133.2 billion, that are the result of the central
bank’s past operations in search of profitable opportunities in the management of international reserves.

Chart 33: FX reserves have far exceeded those Chart 34: The Czech Republic ranked 5th in

needed for crisis prevention and resolution terms of the largest gold purchases in 2023

(CNB reserve assets and adequacy indicators, in CZK trillions) (central bankpurchases and salesof more than 1 tonne of goldin
2023, intonnes)

5
China
Poland
4 Singapore
Lybia
3 Czechia
India
Quatar
2 Iraq
Philippines
1 e Kyrgyzstan
- Jordan
Serbia
0 UAE
2388855322388 8¢% Turkey
SRIJIJKKKIRJIR]IRIR]IRIRRR Croatia
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loans.
Source: CNB, CNB calculation Source: Gold World Council

% w hichremove the central bank’s external liabilities fromthe reserves

37 The amount of of the sold proceeds since August 2023 was roughly equivalent to all revenues achieved in that period.
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The growth in the CNB’s international reserves was also significantly fostered by the market
revaluation of the bond and equity portfolios and, in particular, by the depreciation of the koruna
against the euro. Market dewelopments resulted in a reversal of the weighted average koruna yield from
-7.95% p.a. in 2022 to +8.65% p.a. in 2023.

The CNB also made significant adjustments to the composition of its international reserves last
year. On the one hand, all assets held in the Chinese renminbi were divested due to heightened
geopolitical risks and lower profitability. In parallel, the CNB increased the wlume of gold holdings, the
total amount of which rose to 30.7 tonnes (Chart 34), and the share of gold in total international reserves
rose to 1.6% from 0.4% at the end of 2022.38 Securities remain the most important item in the CNB’s
resene assets, accounting for almost 80% of total reserves.

% See the Annual Financial Report of the Czech National Bank for 2023 at https:/Avww.cnb.cz/en/about_cnb/performanceffinancial-reports/.
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VI. THEMATIC ANALYSES

VI.1 THE ECONOMIC VULNERABILITY OF THE CZECH REPUBLIC TO GEOPOLITICALLY
DISTANT COUNTRIES®®

Growing geopolitical tensions around the world are contributing to the retreat of global economic
integration. The process for which the term “geoeconomic fragmentation” has been adopted can manifest
itself through various channels — the redirection of foreign trade flows in goods and services, the
movement of capital and the migration of people. In this article, we focus on trade in goods and ask how
geoeconomically vulnerable the Czech Republic actually is, i.e. to what extent the country may be harmed
by the further disconnection of trade ties caused by geopolitical factors. We focus on vulnerability across
the entire supply chain and identify 150 strategically important products for which the Czech Republic is
highly dependent on geopolitically distant countries. These include items related to security, health, the
green transition and energy self-sufficiency.

HOW DO WE IDENTIFY IMPORT VULNERABILITIES?

One of the key sources of economic vulnerability is dependency on imports of strategically
important products from countries that are not geopolitical allies. To this end, we divide the world
into two groups of countries depending on geopolitical distance.? In this scenario, the European Union,
together with the United States, Britain, Japan, South Korea, Canada, Australia and sewveral other
developed countries#l, ranks among the countries that are geopolitically close to the Czech Republic
(together we can call them the “Western bloc”), while the second group — geopolitically more distant from
the Czech Republic — is made up of the remaining states, whose views on geopolitical issues differ from
that of the first bloc, but often also from each other's (so they do not necessarily form a unified geopolitical
bloc). To determine import dependency, we then use a “bottom-up” approach?? in which we first identify
all imported products at a highly disaggregated level, and then filter out negligible items in terms of
wlume.*® We then classify the remaining products according to three indicators, the intersection of which
determines the imported products on which the Czech Republic is dependent on geopolitically distant
countries.

We call the three conditions that together determine import dependency f‘concentration’,
‘significance’ and ‘substitutability’. The first indicator is concentration.#* Its role is to identify products
whose imports are highly concentrated from a few geopolitically distant countries. The higher the
concentration of an imported product, the more dependent our position becomes, as there are only a small

39 Written by Anna Drahozalova (CNB). The views presented here arethose of the author and do not necessarily reflect the official position of
the CNB. The author w ould like to thank her colleague Martin Kabrt (CNB) for his valuable comments.

40 To this end, w e fully adopt the division proposed by the International Monetary Fund (2022), where the authors determine the extent to
w hich individual countries agree with each other on important geopolitical issues through their vating in the UN General Assembly. Ther
demarcation of the “Western” bloc s slightly narrower than in other approaches based on UNvoting (e.g. Gdes and Bekkers, 2022 or Babecka
and Bruha, 2023). They do not include, forexample, non-EU European countries in the Western Balkans and Turkey. When defining countries
geopolitically close to the Czech Republic, our analysis cantherefore be seen as rather cautious.

41 E.g. Switzerland, Norway, New Zealand and Israel.
42 Similar e.qg. to the approach of the European Commission (2021). However, we use our own dependency and vulnerability indicators.

43 We use data on the movement of goods across borders using the HS6 digit classification for all products whose import value in 2022
exceeds CZK 1 million.

4 To calculate concentration, we use the Herfindahl-Hirschman Index (HHI), w hich is constructed as follows: h = Z:‘:l(si)z, w here s; is the

market share of geopolitically distant country i in Czech imports and n is the total number of geopolitically distant countries. For our analyss,
w e setathreshold value of I, >0.4, w hich corresponds to a concentration of imports fromless than 2.5 countries on average.

Czech National Bank 2023

Balance of payments report




V1.1 —— The Economic Vulnerability of the Czech Republic to Geopolitically Distant Countries 24

number of countries that can substitute imports of that product.#> For our analysis, we identify all products
that are imported from on awerage less than 2.5 countries as highly concentrated*® and thus are part of
our selection. The second indicator is significance,*” which aims to find products for which we rely on
geopolitically distant countries for most of our imports. The intersection of these two indicators then
defines products for which we rely on a small number of geopolitically distant countries for most of the
products’ imports. The third indicator is substitutability*®, which determines whether our (Western)
geopolitical bloc can fully secure a given

product through its own production. The Chart VI-1.1: The Czech Republic is dependent on

products that fall into this set are therefore 150 strategic products

those in which we, together with our (Venndiagramshow ingthe number of imported HS6 products through

geopolitically close partners, are not self- @ bottom-up”analysis,imports for 2022)

sufficient in terms of production. Finally, the 5383
intersection of all three indicators defines 4894
products for which we rely on a small number Concentration Significance

of geopolitically distant countries for most of
their imports, while at the same time our bloc
is not able to fully replace them with its own
production.

However, import dependency does not yet
necessarily imply vulnerability. Products
identified as dependent may include, for
example, tropical fruit or various types of toys,
a shortage of which may reduce the diversity
of the consumer basket but may not
significantly threaten the production potential
of our economy or the well-being of
consumers. At the other end of the spectrum,
there are products that represent only a small
proportion of total imports yet can p|ay a key Source:CZSO,Cross—bgrder movementof goods, and the UN Comtrade
role in production (e.g. rare minerals or database, own calculation

specialised intermediate products) or

consumption (e.g. face masks or vaccines). It is therefore important to identify products that we hawe to
import and which are also crucial for our economy.4® The above methodology and the number of products
identified are summarised in Chart VI-1.1.

1297

“ A limitation of this analysis is that it only examines Czech imports, so this indicator does not take into account the fact that other geopoliticaly
distant countries may also export the product and thus potentially provide an import substitute. This view is all the more important because,
unlike the Western bloc, which usually acts together in matters of international trade, geopolitically distant countries do not have a unified
trade policy and so the disruption of ties with individual trading partners can be compensated fromother sources.

46 This threshold is somewhat more conservative than recommended by the economic literature, which considers imports from fewer than
four countries to be a high concentration.

. e . . I i litically di i A
47 \We calculate significance for individual products as follows: I, = 22eof imports Jrom geopolitically distant countries \y hjja we use the threshokd

total value of imports

value of > 0.5, i.e. w e identify products whose imports are mostly fromgeopolitically distant countries.

value of imports to Western bloc from geopolitically distant countries,

“ To calculate substitutability, it is sufficient to calculate forindividual products: Is = rwe of o From Western bloc ¢ p— p—
value of exports from estern loc to geopolitically istant countries

for our analysis, we usethe value I > 1, w hich states that the Western bloc is a netimporter of the product in question. Ideally, this indicator
w ould use production data, but these are not available in a sufficiently detailed breakdown. Hence, as an approximation, we useexport data,
w hich indicate w hether the Western bloc as awhole is a net exporter or netimporter of a given product.

9 To this end, the U.S. Department of Commerce (2021) created a list of 1,059 products considered critical in the areas of public healh,
information and communication technology and energy, and w hich includes other critical minerals and materials of importance for industrial
production.
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Of the more than 5,300 imported products, we identify 700 with significant import dependency. 150
of these are strategically important. As can be seen from Chart VI-1.1., out of a total of 5,383 imported
products, 489 did not pass through the wolume filter, as their imported value for the whole year did not
exceed one million koruna. Of the remaining products there are only 17 in which the Western bloc is fully
self-sufficient, but the majority of Czech imports still relies on a large number of geopolitically distant
countries (e.g. clothing, tyres and certain types of processors and control units), while there are 106 for
which we hawve to rely on only a small number of geopolitically distant countries (e.g. fabrics, jewellery,
and some types of machines and motor wehicles). Such low numbers of products are not too surprising,
as the self-sufficiency of the Western bloc in production means we tend to trade with countries that are
geopolitically, and generally also geographically, closer to us. On the other hand, we identify 221 products
for which we are not fully self-sufficient but for the majority of import we rely on a large number of
geopolitically distant countries, and there are as many as 700 products with low diversification across
countries. From these 700 products we exclude those that are not strategically important (e.g. furniture,
sports equipment, nuts, fruit and clothing)®® and obtain a set of 150 critical products, the imports of which
rely on a small number of geopolitically distant countries and at the same time our bloc is not self-sufficient
in their production.

WHAT PRODUCTS ARE OUR GREATEST VULNERABILITY?

The degree of
vulnerability varies Chart VI-1.2: The most import-vulnerable products of the Czech
even among the Republic are mainly electronics and minerals

resulting 150 product (y-axis:average number of geopolitically distant countries thatimport a given productinto the

groups. Chart VI-1.2 Qzech Republi.c, x-axis: share of imp.orts.from gquoliticglly distar]t countries in total imports of a
shows how the 150 given productin %, legend (bubble size) in EUR billions, imports in 2022)
“import-vulnerable” 25

product groups are . °
distributed in relation to Ca'fon .

the concentration and 20 . dl o . .
dependency indicators. Tl” . ° . .

The vertical axis . afonm Telepfones . 5
represents the awe rage Transmitting and receiving devices o Nkl o ¢ .
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which we import a given ..Phohwoltauc generators Converters Magne5|um Iron

q il h Cobalt : €hloramphepftol ® Lithium-ion banenesComputers&hc;{Kvoltalc generators\ Reastor elements
product, whnile the . Chrorr.uum/ trepto;nycms.)ﬂﬁmnologwal pmdPE&tovoltmc Béric aC|d Tltanl ob|um
L 2 .

horizontal axis indicates | { [ R"“"
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the share of imports
from these countries in e 0.1 ® Agriculture, forestry, fishing, food, beverages, tobacco

. ® 05 ® Construction, wood, glass, stone, basic metals, housing, electrical appliances, fut
total imports. Therefore, o 1 Health, pharmaceuticals, education, cultural, sport
. ® 3 ICT, media, computers, business and financial services
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right-hand corner have
the highest degree of
dependency, as almost

Transport equipment and services, travel, postal services

Note: The colour-coded product categoriescorrespond to the BEC classification.

Source: CZSO, Cross-border movementof goods, own calculation

all of their imports to the
Czech Republic come from a very small number of geopolitically distant countries. Our analysis identified
two strategically significant products whose total imports are from a single geopolitically distant country. 51

%0 HS6 digit classification products are already highly disaggregated, so it would always be more accurate to state “certain types of these
products”.

*1 The third indicator of substitutability and the fourth of strategic importance are implicitly included in Chart VI-1.2. The Western bloc cannot
fully replace any of these products throughits ownproduction, and all of themare strategically important.
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These are reactor cells used in nuclear reactors, the only importer of which to the Czech Republic in 2022
was Russia. The second product is the pesticide chlordimeform, which is used to kill mites and other
insects, although its imported value is relatively low.

Products for which we have high import vulnerability include rare elements, minerals, ores and
chemicals, as well as industrial products such as chips, converters and photovoltaic generators.
Many of them are key for the green transition, which will require access to raw materials such as borates,
cobalt, nickel, manganese, natural
graphite and niobium, needed for
the  production of lithium-ion
batteries, fuel cells, photowltaic
panels, and even wind turbines. The

Chart VI-1.3: China is the top importer for most “vulnerable”
products, followed by India

(y-axis: number of product groups, x-axis: top importer share of total imports froma
geopolitically distant bloc, imports in 2022)

—_— import of medicines, antibiotics, and

0 Irono. other materials and aids used in
Bojs healthcare is also crucial. In the field
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ﬂ Zirconium gres computer technology, devices for
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For each product, we identify the
most important geopolitically distant
importer, and Chart VI-1.3 shows all
150 products sorted by this importer and their share in total imports from geopolitically distant countries. 52
For 35 products there exists only one importer — this is China in 27 cases, India in 3 and Russia in 2. For
products where a single country accounts for 90%-99% of total imports from geopolitically distant
countries, China dominates with 36 products. While we import most of our raw materials and
pharmaceuticals mainly from China and India, there are also a few smaller countries that are top importers
to Czech Republic of certain products. Kazakhstan is our main importer of ferrochrome, used in steel
production, while Turkey is our only geopolitically distant importer of boric acid, used in nuclear reactors.
From Malaysia, we import medical gloves and sound reproduction devices.

Source: CZSO, Cross-border movementof goods, own calculation

OUR ACTUAL VULNERABILITY IS EVEN HIGHER DUE TO INDIRECT LINKS

However, our actual dependency on geopolitically distant countries is even higher, because the
import statistics do not take into account the origin of the added value in products we import from
our friendly neighbours. While the import statistics attribute the total value of an imported product to the
exporting state, Trade in Value Added (TiVA) analysis goes deeper and examines the added value at
every stage of the production chain across countries. In other words, while our analysis identifies direct
import dependency on China for lithium-ion batteries, it cannot determine to what extent e.g. Germany is
dependent on the material for their production, and therefore our indirect dependency through their import
from Germany. TiVA statistics allow us to distinguish the shares of individual countries in imports of

%2 Once again, it is concurrently true that the share of geopolitically distant countries in total imports is more than half (see the significance
criterion). Unlike reactor cells and pesticides (in the extreme lower-right corner of Chart VI-1.2), the total imports of which into the Czech
Republic are covered by only one country, here w e are talking about products imported from other Western countries in addition to a
geopolitically distant bloc (the extent to which weimport these products from\Western countries is determined by the x-axisin Graph VI-1.2).
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Chart VI-1.4: The added value in imports from geopolitically distant countries is higher than the

import statistics suggest

(share of individual countries in total imports into the Czech Republic and their value added, imports in 2019)
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products into the Czech Republic and compare them with the added value that these countries contribute

to their production, at the level of individual

sectors. Chart VI-1.4 shows that in almost all sectors, the

added value from geopolitically distant countries is higher than the direct foreign trade statistics suggest.

Thus, the above-mentioned
dependencies may be much higher, as
part of the wvalue of key products
imported from the Western bloc
actually comes from geopolitically
distant countries. This applies mainly to
metals, chemicals, pharmaceuticals
and minerals.

THE VULNERABILITY OF EXPORTS
IS ALSO A RISK

Import dependency threatens not
only domestic demand, but also
Czech exports. As an export
economy, the Czech Republic imports
raw  materials and intermediate
products needed for production, which
is intended for subsequent export.
Without these raw materials and other
inputs, we would therefore not be able
to add “our” value and further export
the product. This “subcontractor
dependency” is shown in Chart VI-1.5.

Chart VI-1.5: Demand from geopolitically distant

countries is more important for Czech exports than their

supply

(y-axis: share of geopoilitically distant countries in finaldemand for Czech
exports, x-axis: share of added value fromgeopolitically distant countries in

Czech exports, in thousands of USD)
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The horizontal axis indicates the share of added value from a geopolitically distant bloc in the export of
Czech products. It can be seen that geopolitically distant countries contribute most (around 30%) to Czech
exports of chemicals, computers and other electronics. These groups represent significant (although not
the most important) items for Czech exports (indicated by the size of the bubbles in the chart). By contrast,
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value added by gepopolitically distant countries in the largest Czech export category — motor vehicles —
accounts for around 12%.

In the final phase of value chains, geoeconomic vulnerability also threatens demand for Czech
exports. Just as import statistics do not take into account all preceding stages of production, export
statistics do not take into account the following ones, and thus not even the country of final demand. As
Drahozalova et al. (2023) show, Czech exports of goods are dominated by intermediate products (such
as metal products and machine parts) that are used as inputs in subsequent production processes.
Therefore, the countries of final demand may often differ from those to which the product is directly
exported. The same goes for Czech exports to geopolitically distant countries. The vertical axis in Chart
VI-1.5 shows the share of geopolitically distant countries in final demand for Czech exports. For most
products exported from the Czech Republic, the geopolitically distant bloc plays a greater role in their
demand than in the value they add to these products. Hence, even if subcontracting for our exports is
secured, demand for them may be at risk.

FRAGMENTATION AS AN OPPORTUNITY

From a different analytical angle, the costs of geoeconomic fragmentation can be understood in
terms of resource allocation efficiency. According to the Ricardian theory of comparative advantage,
each country should specialise in producing the products in which it is most efficient. If countries interfere
with free markets and create trade barriers (for example, trading only with geopolitically close neighbours),
the owerall well-being of society will fall as production will not necessarily be concentrated in the places
where it is most efficient. If we apply this theory to the Czech Republic and China, which is the dominant
importer to the Czech

Republic within the  Chart VI-1.6: The Czech Republic competes with China mainly in
geopolitically ~distant bloc,  the production of machinery, transport equipment and consumer
the costs of geoeconomic  goods

fragmentation relate to (y-axis. index of the revealed comparative advantage of Chinese exports, x-axis. index of the
products in which China has revealed comparative advantage of Czech exports)
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and optical devices.

However, geoeconomic fragmentation can bring not only costs but also opportunities. The
disruption of trading links can lead to the creation of new ones. If, for example, the West decides to trade
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some products only within its bloc, the Czech Republic can meet the demand for some goods that its allies
previously imported, for example, from China, and thus take a larger part of the global market for itself.
Another channel may be the transfer of production capacities of Western companies from geopolitically
distant countries to friendly neighbours. This phenomenon, also known as “friend-shoring”, would be
reflected in an influx of investment and the opening of factories for products in which the Czech Republic
has a comparative advantage. The Czech Republic has a similar comparative advantage to China, for
example, in various types of machinery and equipment, and to a lesser extent also in industrial products.

CONCLUSION

Aggregated views of geoeconomic fragmentation fail to satisfactorily capture vulnerability that
may be concentrated in a relatively small number of strategically important products. Using a
“bottom-up” approach, the analysis in this article identified 150 products in which the Czech Republic is
highly geoeconomically wilnerable. These include products needed for security, products used in
healthcare, and minerals and technologies key to the green and digital transitions.
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VI.2 FOREIGN DIRECT INVESTMENT PROFITABILITY LIFE CYCLE: APPLICATION TO
THE CZECH REPUBLIC*

The development of the current account balance is determined by different factors in different countries.
In the case of countries that underwent economic transformation in the 1990s, previous foreign direct
investment (FDI) inflons were one of the most important factors. An empirical analysis of the FDI
profitability life cycle is therefore a stepping stone for a better understanding of both the current and future
evolution of the external economic position. This article estimates the trajectory of the expected life cycle
of the initial direct investment in a sample of Central and Eastern European countries. The estimated
annual profitability increases in the first years and, after reaching its maximum (in around the seventh
year), there is a gradual decrease in profitability. The overall life cycle is closed after 18 years. If the
average FDI inflow into the Czech Republic continued at its level between 2015 and 2019, absolute FDI
earnings in the Czech Republic would increase until 2032. If, on the other hand, the inflow of new FDI into
the Czech Republic were to dry up completely from 2023, the absolute FDI earnings would gradually
decrease every year and would reach zero before 2040.

THE RELATIONSHIP BETWEEN THE PRIMARY INCOME BALANCE AND THE CURRENT ACCOUNT

The primary income balance, specifically the balance of investment income, is an important
component of the current account in countries with a high volume of foreign direct investment
(FDI) inthe economy. In these countries, therefore, itis not enough to look only atthe goods and senices
balance when assessing the sustainability of the current account, but also at the balance of primary
income. Moreover, there is interdependence between the two balances. Growing surpluses in the balance
of goods and senices are usually accompanied by widening deficits in the balance of primary income.
Depending on the type of direct investment, i.e. market-seeking, efficiency-seeking or resource-seeking
investment (Dunning, 1993), the trade balance is affected by FDI inflows in two ways. While market-
seeking investment replaces imports with local production, efficiency- or resource-seeking investment is
expected to increase exports from the host economy.®* Howewer, one characteristic feature of any
investment is an effort to maximise its return, so earnings from direct investments will also cause a
deterioration in the balance of primary income.5°

In approximately the middle of the first decade of the new millennium, when the Czech Republic
joined the EU, the competitiveness of its economy improved, as evidenced by a growing surplus of
the balance of goods and senices (Chart VI-2.1). The export performance of the Czech economy was
due mainly to foreign-controlled enterprises (i.e. the wlume of FDI in the economy), so the outflow of
earnings on the primary income account increased symmetrically. The parent companies collected
earnings from their investments in this way. As can be seen from Chart VI-2.1, the dynamics of the primary
income balance are predominantly determined by the development of earnings from direct investment.
Moreover, if we adjust the total current account balance for reinvested earnings, which do not actually
leave the domestic economy,% we find that the actual external economic position of the Czech economy
was already positive in 2005. The current account balance then switched to slightly positive values in
2014. Although this newly established external position of the Czech economy was disrupted in 2021 and

%3 Author: Filip Novotny. The viewss presented hereare thoseof the authorand do not necessarily reflect the official position of the CNB.

% Barrell and Holland (2000) document the positive effects of FDI on labour productivity growth in manufacturing in the Czech Repubili,
Hungary and Poland. Weill (2003) also points to the positive effects of foreign ow nership on the cost-effectiveness of the banking sector.

%5 How ever, it should be mentioned that the motives of multinational companies may include maximising up to the total consolidated profit of
the multinational company, e.g. by setting arbitrary transfer prices at which the parent and its foreign subsidiaries trade with each other
(Novotny, 2008) or by paying forlicenses, etc.

% The reinvested earnings (profit) are calculated as the direct investor's share (equal to the share in the registered capital) in profit
(loss) reduced by dividends paid.
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2022 by the coronavirus pandemic and subsequently by the war in Ukraine, last year showed that the
current account of the Czech Republic is getting back to its old ways.

Chart VI-2.1: The Czech Republic’s current account and its components
(in % of GDP)
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THE LIFE CYCLE OF FOREIGN DIRECT INVESTMENT

An analysis of the current account in countries where a substantial part of the economy is under
foreign control requires a theoretical grasp of FDI earnings, to which the FDI profitability life cycle,
inter alia, contributes. Brada and Toms$ik (2003) and later Brana (2015) distinguished three theoretical
phases of the life cycle of direct investment. The entry phase is characterised by zero profit or even loss.
The second phase already shows growth with a gradual increase in profitability, and is followed by the
third phase in which profitability stabilises.>7

In this publication, we use the approach from Novotny (2018) to estimate the rate of return on initial
direct investment, or the course of the FDI life cycle, using Eurostat®® data on a sample of eleven
Central and Eastern European countries, whose common feature is a significant inflow of FDI into their
economies since the 1990s. Specifically, Bulgaria, Croatia, Czechia, Estonia, Hungary, Latvia, Lithuania,
Poland, Romania, Slowenia and Slovakia are included in the analysis. From the data point of view, we
only need two time series at an annual frequency for each country. One of these time series is the FDI
stock in individual years from the liabilities side of the investment position, while the other time series is
the FDI earnings outflows recorded on the debits side of the primary income balance.

Our longer time series (up to 2022) compared to previous analyses will help us capture the course
of the FDI profitability life cycle with greater statistical reliability, as in most cases the available
observations exceed twenty years and, in some cases, approach thirty.

57 Empirical estimates of the financial life cycle of FDI have been made, for example, by Brada and Tom$ ik (2009), Altzinger (2006), Gers|
and Hlavacek (2007) and Novotny and Podpiera (2008).

%8 Balance of payments by country - annual data (BPM6) [bop_c6_a__custom 10396259], International investment position - quarterly and
annual data (BPM6) [bop_iip6_qg__custom 10396742]
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The hypothesis of a non-linear time profile for cumulative FDI%® profitability is tested using a cubic
polynomial function (1). If only the first term is statistically significant, the cumulative profitability
increases linearly until the end of its life cycle. Howewer, if the other terms are also statistically significant,
then either a quadratic or a cubic time profile describes the profitability cycle. At the same time, we use
three control variables that should affect cumulative profitability. These are growth inreal gross domestic
product (RGDP), the dewlopment of nominal wages (wage) and the dewelopment of the real effective
exchange rate deflated by unit labour costs in the countries under review. The regression also includes a
dummy variable for 2021 and 2022, which were strongly affected by the one-off effects of the coronavirus
pandemic and the war in Ukraine. We estimate equation (1) using panel regression with fixed effects:

pir=at+BG—1)+y(—1)*+6(G—1)°+{AIn(RGD P ,) + Ain(wage}_,) + cAIn(REER}_,) +

1,bdummy2ioz 12022 T gji,r )

where pji‘r is the cumulative profitability of the FDI stock of the same age, j — 7 is the number of years |
from the moment 7 of the foreign direct investment. The parameter a! captures country-specific effects on
cumulative profitability, such as differences in taxation or cost-effectiveness. The coefficients g, y and §

represent the linear, quadratic and cubic trend. RGDP is real gross domestic product, wage is nominal
wages, and REER is the real effective exchange rate. The source of the data for these variables is
Eurostat.

Table VI-2.1: Estimate results

Constant 0.017 (0.013)
j—t 0.064*** (0.007)
(j—1)* 0.004*** (0.001)
(G-13 -0.002*** (0.00004)
AIN(RGDP) 0.003*** (0.001)
Aln(wage) -0.002*** (0.0007)
AIN(REER) 0.004*** (0.0006)
Dummy (2021, 2022) -0.038*** (0.01)
ou/0elp 0.14/0.11/0.61
R2/R? within/R? between 0.77/0.86/0.7

Number of observations: 1,744; number of groups: 230; dependent variable: cumulative profitability of FDI stocks; asterisks indicate statistical
significance: *** 1%; standard deviationsare in parentheses.

The results of the estimate confirm our hypothesis of the non-linear course of cumulative
profitability of the original FDI stock, as all three time coefficients are statistically significant. In
addition, the coefficients of the control variables used are also statistically significant. Growth in economic
activity and appreciation of the real effective exchange rate lead to higher cumulative FDI profitability in
the countries under review, while nominal wage growth reduces this profitability, a situation in line with
economic intuition. The dummy variable, which filters out the effect of the external one-off shocks in 2021
and 2022, is also statistically significant. The shape of the time profile of cumulative profitability is close
to the logistic curve, where the implied annual profitability first increases but then begins to decline after
reaching its maximum (around the seventh year). The life cycle of a given initial investment is completed
after the 18th year of the investment's existence, i.e. at the moment when cumulative profitability begins
to decline and the implied annual profitability is therefore negative. We assume that by the time negative
annual profitability is reached, the initial FDI is already exhausted and its life cycle is completed. At the
same time, we believe that the time series used are already long enough to cover the entire life cycle of
an investment, as most investors usually consider a time horizon of around 10 to 15 years when making
a new investment abroad (the cycle of fixed investments usually lasts around 7 to 11 years).

The time profile of the cumulative and calculated annual profitability using the time coefficients estimated
by us is shown in Chart VI-2.2. The chart shows that, on average, the annual profitability in the Central

%9 The calculation of cumulative FDI profitability is describedin Novotny (2018).
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and Eastern European countries reaches its maximum of 9% in the seventh year of investment, and then
gradually decreases until the original foreign direct investment is completely exhausted in the eighteenth
year, when the annual profitability approaches zero. Atthe same time, the cumulative profitability reaches
its maximum.

The estimated FDI life cycle is slightly longer than in previous estimates, which probably stems from
the availability of longer time series in the current estimate. In Nowtny (2018), maximum annual
profitability was achieved in a sample of Central and Eastern European countries in the eighth year of the
initial investment. At the same time, howewer, the owerall life cycle was shorter, namely 15 years.

Chart VI-2.2: Estimated shape of the cumulative and IMPLICATIONS FOR THE FUTURE
implied annual profitability on initial FDI in Central and DEVELOPMENT OF THE CZECH
Eastern European economies REPUBLIC'S CURRENT ACCOUNT

(profitability in %)
Knowledge of the FDI profitability life

140 10 cycle enables us to construct various
9 scenarios for the future development
120 8 of FDI earnings.®® The variable about
100 7 which we make expert assumptions is
the future inflow of FDI (i.e. changing
80 6 FDI stock). In the case of the Czech
60 5 Republic, the lewl of observed
4 profitability is higher than in the other

40 3 countries used in the estimate.
20 i We assume four alternative
0 0 scenarios for the Czech Republic. In
1 2345678 91011121314 1516 17 18 the first scenario, we consider a year-

on-year increase in FDI stock in the
Czech Republic of the same magnitude
as the average between 2015 and 2019,
Source: Eurostat, own calculations i.,e. EUR 11.1  billion. The second

scenario assumes future FDI inflows
only in the form of reinvested earnings, which means that existing foreign investors will reinvest one third
of their previous year's earnings in the Czech Republic, similar to what has been the case in the last few
years.%? We do not expect any other FDI inflows to the Czech Republic in this scenario. In the third
scenario, we combine the two previous scenarios. Specifically, half the average total FDI inflow from 2015
to 2019 will flow into the Czech Republic and, in addition, one third of FDI earnings from the previous year
will be reinvested in the Czech Republic. The fourth and final scenario represents an extreme (i.e. unlikely)
situation in which no new FDI will flow into the Czech Republic and existing investors in the Czech
Republic will not reinvest their profits. In this scenario, foreign investors will decide to repatriate all their
FDI earnings, and the Czech Republic will also become unattractive for new foreign investment. The
primary income balance will therefore be affected only by the changing time structure of the existing FDI
stock in the economy. The simulations are not primarily about accurately quantifying the absolute

time in years
e Cumulative profitability == Annual profitability (rhs axis)

€0 Atthe same time, it should be noted that the Czech Republic's development froman originally transitional to an advanced economy means
it has begun to make significant direct investments of its own abroad. These Czechdirect investments are also reflected in an increase on the
credit side of primary income. In the future, the balance of FDI earnings will depend not only on the inflow of FDlinto the Czech Republic, but
also on direct investments by residents abroad, which have been almost comparable in some years.

®1 The share of reinvested earnings in total FDI earnings has been decreasing in the Czech Republic since 1993, partly related to the ageing
of initial direct investment in equity capital, with reinvestments being the largest at the beginning of the directinvestment (Brada and Tomsik,
2003).
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expected FDI earnings, but rather about understanding the expected trajectories of their future
development.

In the first scenario, the volume of FDI earnings will continue to grow until 2032. The absolute
wlume of annual earnings will subsequently stabilise. In the second scenario, in which the Czech
Republic only has reinvested profits from existing FDI, the absolute wlume of FDI earnings will initially
decline gradually, with this decline then accelerating from 2030 onwards. In the third scenario, under
which the Czech Republic stays relatively attractive to foreign investors, the absolute wolume of FDI
earnings continues its current growth trend from previous years. On the other hand, we can expect a
further relative improvement in the goods and senices balance, as FDI earnings in the Czech Republic
are generated mainly by the export industry.

Chart VI-2.3: Scenarios of future outflow of FDI The fourth scenario, which assumes a
earnings in the Czech Republic
(earnings in EUR billions)

complete halt in FDI inflows into the Czech
Republic in the form of both new investment
and reinvested earnings, assumes a gradual

24 decline in absolute FDI earnings until 2039,
when the life cycle of ewen the youngest
20 component of the currently observed total FDI
" stock in the Czech Republic ends.
CONCLUSION
12
The profitability of FDI stocks has a non-
8 linear time profile. At the beginning of the life
cycle, annual FDI profitability grows faster,
4 then its growth slows down, and finally
profitability decreases. At the moment when
0 annual profitability is zero, which means that
1993 1998 2003 2008 2013 2018 2023 2028 2033 2038 cumulative profitability reaches its maximum,
— Actual Model 1st scenario we consider the FDI life cycle to be complete.
2nd scenario 3rd scenario 4th scenario The estimate for our eleven countries from
Central and Eastern Europe is an FDI
Source: Eurostat, author'ssimulationsand calculations profitability life cycle of 18 years, with annual

profitability peaking in the seventh year of the initial investment. The application of the estimated FDI
profitability profile to the Czech Republic enables us to model the expected total FDI earnings depending
on the expected future FDI inflow into the Czech Republic, which is useful for assessing the external
economic position given their significant weight in the owverall current account of the Czech Republic's
balance of payments.
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V.3 THE HISTORY OF CAPITAL FLOWSIN THE CZECH REPUBLIC®?

When it came into existence in 1993, the Czech Republic had low external debt, an approximately
balanced current account of the balance of payments, and a stable koruna exchange rate as a nominal
anchor for economic transformation. On the other hand, it suffered from its economy’s weak external
competitiveness and extremely low foreign exchange reserves. In this article, | describe the history of the
30 years of changes in the Czech economy from a socialist closed, uncompetitive economy to a developed
country fully integrated into the global economy, from the perspective of changes in its involvement in
international financial flows.

1. THE PERIOD OF DRAWING ON FOREIGN LOANS TO BUILD UP FOREIGN EXCHANGE RESERVES
AND FINANCE CURRENT ACCOUNT DEFICITS (1993-1997)

At the beginning of its transformation, the Czech Republic did not enjoy strong confidence from
foreign investors and financial markets. Most firms were state-owned or freshly privatised, mainly
through ‘coupon privatisation’. A standard legal environment was not ewven in its infancy. It was also
necessary to “"create" private capital and find the ultimate owners of a huge number of firms. The banking
sector consisted of large banks created from banks existing during the period of socialism, and newly
created private domestic banks with weak capital bases. Banking supenision was something completely
new. Firms’ and banks’ access to international financial markets was thus very limited. Of the banking
sector at that time, only CSOB and, to a limited extent, Zivnostenska banka were able to borrow on
international markets. At the beginning, a key role in obtaining resources from abroad® was played by the
state’s agreed direct loans from international institutions (including the World Bank)% and direct loans
from abroad of the CNB. The

drawdown of these loans was Chart VI-3.1: Developments 1993-1997
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Given the approximate balance of

the current account at the beginning of the period described, there was no significant need for
CNB intervention on the market (Chart VI-3.1) and the above-mentioned loans and state asset sales

62 Written by Vladimir Zdarsky (CNB). The views presented here arethose of the author and do not necessarily reflect the official position of
the CNB.

% Initially to strengthen foreign exchange reserves, and later to finance the current account deficit

6 At the time it came into existence, the Czech Republic also had loans from the European Community and the G-24 group, but it has
practically notincreased thesesince 1993.
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enabled the CNB to build up the necessary foreign exchange reserves. The aim was to gradually reach a
level corresponding to international standards®®. In 1994, thanks to their fawurable development, it
became possible to repay the relatively costly loans from the IMF associated with the introduction of
koruna convertibility in 1991. The ability of Czech entities to borrow from abroad also gradually started to
improve®®. At that time, howewer, the first signs of future problems were already visible, in particular the
still weak external competitiveness of the economy and the high wlume of loans provided by the domestic
banking sector, often under very non-standard conditions.

In 1995 and 1996, the Czech Republic’s external imbalances in the form of a current account deficit
deepened rapidly. This was due to a combination of factors. In many cases, the chosen form of
privatisation did not ensure the ultimate owners of companies with the necessary know-how, capital and
secured sales channels would be found. The competitiveness of Czech goods on foreign markets
gradually increased, but exports grew much more slowly than imports. This growth in imports was also
made possible by the rapid abolition of existing restrictions on capital movements, including the
introduction of external conwertibility of the koruna. Domestic demand was further fuelled by fiscal policy
and the functioning of the banking sector, which (especially in 1994-1996) underestimated credit risk and
provided loans even under completely non-standard conditions (Béhm and Zdarsky, 2003). The current
account deficit of the balance of payments for 1996 exceeded the usually acceptable limit of 5% of the
GDP, and the situation continued to deteriorate.

The external imbalance was financed by debt capital inflows, motivated by the interest rate
differential and low exchange rate risk thanks to the exchange rate targeting regime. To maintain
the exchange rate target, the CNB had to draw excess foreign exchange from the market but, by buying
it, it created new koruna liquidity that jeopardised the fulfilment of its second money growth target. The
withdrawal of liquidity resulted in a rise in interest rates and thus a further inflow of debt capital from
abroad, and the cycle repeated. The widening of the fluctuation band for exchange rate mowvements to
17.5% did not significantly contribute to a solution.

The situation culminated in 1997 Q2 with domestic and foreign entities doubting the sustainability
of the existing system of foreign exchange market operations and a stable exchange rate. Demand
for foreign exchange rose sharply and the CNB had to intervene to maintain the exchange rate of the
koruna. The situation quickly became unsustainable and the CNB abandoned the existing fixed exchange
rate mechanism with a narrow fluctuation band. The exchange rate began to be determined by supply and
demand on the market, and the CNB switched to a managed floating exchange rate system, where the
balance on the foreign exchange market is ensured by the banking sector. The koruna weakened quite
significantly, by around 12% against the Deutsche Mark (Dédek, 2000).

2. THE PERIOD OF MASSIVE INFLOWS OF DIRECT INVESTMENT INTO THE CZECH REPUBLIC
(1998-2008)

The currency turbulence led to fundamental changes in the government’s strategy. The policy of
preferring domestic owners during the privatisation of the economy was abandoned, and the functioning
of the banking sector also changed. There followed a wave of failures of small domestic banks, the rescue
of large ones with state support, and their subsequent sale to foreign owners. Banking supenision
tightened with the gradual adoption of international standards. Last but not least, the monetary policy
objective also changed, with the fixed exchange rate and money supply targeting being replaced with a
floating exchange rate, and the CNB switched to an inflation targeting regime at the beginning of January
1998.

8 Coverage of imports of goods and services for 6 months

% Exporting firms gained access to foreign credit markets by pledging export receivables, thus significanty reducing theirinterest expenses.
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The changes that occurred in the second half of 1997 were reflected in interest from non-residents
in investing in the Czech Republic. The awrage FDI inflow per year was just under CZK 40 billion
between 1993 and 1997. In the 1998—2008 period, with one exception, it has not fallen below CzZK 100
billion, while it reached an average of CZK 200 billion over 10 years and, in 2008, when the global financial
crisis was already emerging, it was still around CZK 150 billion. These investments took the form of the
sale of existing assets to foreign owners, who only supplied know-how, sales networks, the necessary
capital or new technologies, as well as the construction of completely new enterprises on greenfield sites.
The inflow of investment changed the Czech economy significantly and its competitiveness on global
markets increased sharply.

Chart VI-3.2: Developments 1998-2008 _ .
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deficit was financed changed diametrically.
The latter did not exceed the net inflow of direct investment on awerage and thus did not require further
growth in the Czech Republic’s external debt and even allowed residents to invest abroad to some extent.

After accession to the EU in 2004, net capital inflows from the EU became another, albeit initially
insignificant, source of financing. In addition, the Czech Republic began to visibly profit from EU
membership itself, which brought the free movement of goods, senices, people and capital. The wvsibly
changing Czech economy and its growing competitiveness led to rapid appreciation of the Czech koruna.
While in 1997, i.e. after the currency turbulence, the exchange rate of the koruna was about CZK 18 to
the Deutsche Mark, i.e. about CZK 36 to the hypothetical euro, in the summer of 2008, before the outbreak
of the financial crisis, it fell below CZK 23 to the euro (Chart VI-3.2). The koruna was thus about one-third
stronger®” than a decade earlier. Howewer, this certainly unique period in economic history will be very
difficult to repeat. The cost of the economic transformation in the Czech Republic is an exceptionally high
share of economic ownership by non-residents, who control most of its most profitable and successful
entities. In 2021, foreign-controlled enterprises employed 28% of all workers, but accounted for 42% of
value added in the Czech economy and the same share of profits. It is the income of foreign investors in
the Czech Republic that leads to the relatiely large difference between GDP and gross national income
(GNI), which adjusts GDP for income that is due to non-residents. In the balance of payments, non-

7 In addition, it should be noted that in this period, on the basis of an agreement w ith the Ministry of Finance of the Czech Republic,
the CNB did not release the proceeds from the sale of state assets to the foreign exchange market and purchased them into its
reserves through a "privatisation account". Privatisation proceeds therefore had no effecton the appreciation of the koruna. These
totalled around CZK 370 billion.
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residents’ profits from direct investment are imprinted in the primary income deficit and reduce the surplus
or deepen the current account deficit.

3. THE GRADUAL DECREASE IN EXTERNAL FINANCING NEEDS AFTER THE GREAT RECESSION
(2009-2013)

The Great Recession of 2008-2009 led to a temporary moderation of the current account deficit. In
2009 in particular, there was a significant decline in exports, but the drop in imports was ewen greater.
Thereafter, in 2010, the current account deficit returned above CZK 100 billion, but started to fall rapidly
in the following years. This was due to a rapid increase in the trade surplus, mainly reflecting structural
changes in the economy associated to a large extent with direct investment by non-residents in the
previous period. The gradually declining need for foreign financing of the Czech economy also reflected
in capital flows, especially in the form of growing investments by residents abroad (Chart VI-3.3).
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incentives. On the other hand, the

longer-term existence of domestic entities and their gradual building of an international "reputation” has
opened up for some of them the possibility of foreign financing through the issuance of bonds at more
fawourable interest rates. In the case of government bonds, foreign investors have also become interested
in domestic koruna issues. By contrast, initial public offerings (IPOs), as possible sources of corporate
financing, have not taken off in the Czech Republic.

On the other hand, interest from Czech investors in direct investment abroad has continued to
grow along with the economic maturity of the Czech Republic. By contrast, there was a significant
and paradoxical decline in portfolio investment by residents abroad. This decline in interest can probably
be explained by losses in the value of shares during the crisis, the decrease in foreign bond yields as a
result of the decline in interest rates, and probably also by more fawurable domestic conditions for
investing.

From 2008 onwards, the importance of net receipts from the EU budget also started to increase.
The CNB eliminated the impact of these operations on exchange rate developments on the basis of an
agreement with the Ministry of Finance of the Czech Republic. As a result, these funds were purchased
and placed abroad as part of the CNB’s international reserves. Changes in the balance of payments
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associated with the economic crisis, as well as EU membership, did not lead to a renewed need for debt
financing of external imbalances®. In 2012, the Czech Republic became a net exporter of capital.

4. THE MASSIVE INCREASE IN THE PRESENCE OF SHORT-TERM DEBT CAPITAL IN THE CZECH
REPUBLIC DURING THE CNB EXCHANGE RATE COMMITMENT PERIOD (NOVEMBER 2013 TO
APRIL 2017)

At the beginning of November 2013, the Chart VI-3.4: Developments 2014-2017

CNB’s efforts to ease monetary (EUR bilions)
conditions at a time when inflation was 1,400
below-target led to a decision to use the 1,200

exchange rate as an additional monetary 1,000
policy instrument. This inwlved the 800
‘exchange rate commitment’, namely the 600
decision by the CNB to weaken the 400
exchange rate of the koruna through foreign 200 —
exchange interventions by around 5.5% to 0 = . .
abowe CZzZK 27 to the euro and not to allow 2200
it to fall below this levwel during the 2014 2015 2016 2017
announced  period. This period was net transfers from EU
mmm CA+KA without net transfers from EU

extended due to prolonged adverse e net FDI inflow

. = net debt inflow
economic developments and ended at the surplus of funds on the market

beginning of April 2017. The exchange rate  Source: CNB, own calculations

commitment also modified the regime for

balancing supply and demand on the foreign exchange market. It was a combination of two methods,
depending on where the exchange rate of the koruna was against the euro. If the koruna was weaker than
CZK 27 against the euro, the banking sector balanced supply and demand on the market. If demand for
the koruna pushed the exchange rate below CZK 27 to the euro, the CNB purchased foreign currency
(euros) until the koruna weakened abowe this level.

An increase in the balance of goods and services, associated with faster growth in exports than
in imports, was evident during the exchange rate commitment. With the practical stagnation of the
balance of primary income, and a slight decrease in secondary income, the current account went from a
very modest deficit to a surplus, which then gradually grew. At the same time, capital account surpluses
increased, mainly due to higher net absorption of EU resources. Unlike in the past, the Czech Republic
became a net exporter of capital, to an extent slightly exceeding CzZK 100 bhillion a year on average. With
some simplification, however, it can be said that almost the entire surplus generated in this period was
the result of net subsidies from the EU, which on average exceeded CZK 90 billion in this period. The
CNB continued to purchase them into its reserves and reinvest abroad. Apart from the growth inthe CNB’s
reserves, \virtually no financial account operations were needed to finance external (im)balances, and the
wlume of financial operations could have declined significantly.

Despite these facts, however, the volume of financial operations on the financial account
increased many times over. Central banks’ monetary policies eased extremely in the wake of the Great
Recession. As a result, in developed countries, especially in the euro area and countries with monetary
policies closely linked to it%9, it became difficult to appreciate capital. The combination of the CNB’s
exchange rate commitment and the ECB’s extremely relaxed monetary policy did not have a significant
impact on capital flows to the Czech Republic for some time. This remained the case as long as the
financial markets did not expect a change in the CNB’s monetary policy due to low inflation and economic

% A small amount of debt capital w as needed only in 2010 and 2011.

%9 Especially Denmark, Sw eden and Switzerland
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growth in the Czech Republic. This was the period from November 2013 to June 2015. The CNB was not
present on the foreign exchange market at all in this period, and the exchange rate was abovwe CzZK 27 to
the euro.

In the second half of 2015, however, a gradual change in the situation began. With the gradual
recovery of the domestic economy, non-residents began to show an interest in investing in the Czech
economy. This took the form of short-term investments which, due to the limited domestic supply, were
directed to gowernment koruna bonds and short-term koruna deposits with domestic banks. To a
considerable extent, these were operations by foreign parent companies (or institutions linked to them) of
major domestic banks?0. As a result, an excess of foreign exchange supply over demand was created on
the market and thus pressure on the koruna to appreciate (Chart VI-3.4). The CNB had to intervene in the
market to maintain its commitment, but its presence in the market was not permanent.

However, from September 2016 until the end of the exchange rate commitment in April 2017, the
inflow of short-term capital from abroad was already massive. Based on economic growth and
inflation in the Czech Republic, the financial market had expected an early exit from the exchange rate
commitment and future appreciation of the koruna. Given the persisting very relaxed monetary conditions
in deweloped countries, inwesting in the koruna seemed an attractive opportunity under the given
conditions. However, the CNB wanted to do what it had said regarding the announced end date of the
commitment (the end of March 2017 at the earliest) and so had to intervene massively. While the CNB
was not present on the market from December’ 2013 to June 2015, and purchased approximately EUR
14.5 billion between July 2015 and August 2016, the CNB purchased approximately EUR 54 billion, i.e.
almost CzZK 1.5 trillion between September 2016 and the end of the exchange rate commitment at the
beginning of April (i.e. the last seven months of the commitment).

The CNB’s exchange rate commitment helped restore economic growth and led inflation to rise to
the inflation target’?. However, one consequence of the last two quarters of the exchange rate
commitment in particular was a sharp increase in short-term foreign capital in the Czech Republic. This
reversed the banking sector's external indebtedness from a marginal creditor position to a net debt of
CZK 1.15 trillion, mainly because of the growth in short-term koruna deposits by non-residents at domestic
banks. The inflow of speculative capital also increased the government’s external debt by more than CZK
300 hillion, i.e. by more than one half, due mainly to growth in holdings of koruna bonds by non-residents.
Transfers of funds in the range of tens of billions of koruna from abroad to koruna accounts in the Czech
Republic were also evident at major companies with foreign owners. On the other hand, as a result of the
foreign exchange interventions, the CNB’s international reserves increased significantly, by around CZK
2 trillion.

The exchange rate commitment thus fundamentally changed the structure of the Czech Republic’s
investment position vis-a-vis the rest of the world. On the one hand, it significantly increased the
wlume of short-term debt capital of non-residents in the Czech Republic. This could deepen the
economy’s wlnerability to external shocks because it is highly mobile and sudden flight can cause sharp
depreciation pressure and, in extreme cases, a currency crisis. At the same time, however, the central
bank’s foreign exchange reserves, i.e. liquid foreign assets that the CNB could sell to compensate for
such outflows of foreign capital, increased to a similar extent.

0 The domestic banking sector is predominantly owned by non-residents.
" The initial intervention to weaken the koruna amounted to about EUR 7.5 billion.

2 Although the available studies differ in terms of the quantitative estimates, most find that the exchange rate commitment had a positive
effect on economic growth and inflation (see, for example, Briha and Tonner, 2017, Opatrny, 2017, Baxaand Sestorad, 2019).
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5. CAPITAL FLOWS IN THE CZECH REPUBLIC’'S PERIOD OF EXTERNAL EQUILIBRIUM (2017-2019)

In the period after the discontinuation of the exchange rate commitment (2017-2019), the current
and capital account surpluses of the Czech Republic began to gradually decline. This was mainly
due to a slight reduction in the trade surplus and a gradual widening of the primary income deficit. With
some simplification, it can be said that the first was due to a rise in prices of imported, especially energy -
related, raw materials after the subsiding of the adverse global economic dewelopments, and the second
to a rise in CNB interest rates. After the crisis, Czech subsidiaries of foreign banks had about CzZK 2.6
trillion deposited with the CNB, which, when rates rise, increases the net profits of banks that are then
transferred abroad in the form of dividends.

The amount of foreign short-term capital present in the Czech Republic decreased by CzZK 300 to
350 billion. However, the decisive part of it remained in the Czech Republic, probably predominantly due
to the ECB’s still extremely relaxed monetary policy, which pushed short-term capital abroad. However,
the Czech economy was probably "protected" from further inflows of short-term capital associated with
the rise in CNB interest rates in this period by similar rate increases in seweral other developed countries,
predominantly the USA.

6. THE IMPACTS OF THE COVID-19 PANDEMIC AND THE WAR IN UKRAINE ON CAPITAL FLOWS
(2020-2023)

Overall, the economic constraints following the outbreak of the COVID-19 pandemic led to arecord
current account surplus in 2020. Although the Czech Republic lost its external surpluses generated by
tourism, this effect was outweighed by a decrease in the prices of imported energy and a sharper decline
in domestic rather than foreign demand. The relatively significant decline in corporate profitability was
also reflected in a moderation of the negative balance of investment income. The capital account surplus
also increased significantly, owing to higher net transfers from the EU and emissions trading. The record
current and capital account surpluses led to significant net exports of capital abroad, with the decline in
banks’ short-term foreign currency debt to other countries being the most significant in terms of volume.

However, 2021 — and especially 2022 — were another major turning point in the Czech Republic’s
external balance. Merely two years after the country achieved its largest ever external surplus (in
absolute terms), the country fell into its deepest deficit. The sharp change was due to several factors, two
of which were key — the problems of the domestic automotive industry with procuring inputs abroad amid
the global supply chain disruptions and the sharp rise in the prices of raw materials on world markets,
especially natural gas and oil. Other, less important, factors were a deepening of the negative balance
of investment income (dividends paid abroad) and a sharp reduction in the capital account surplus
(expenditure on emission allowances).

Financing the large external imbalances of the Czech economy required a net inflow of foreign
capital. Instead, however, foreign capital began to leave the Czech Republic. This was because in the
summer of 2023, the CNB Bank Board was replaced, with the market expecting a more accommodative
monetary policy. The combination of deep external imbalances and short-term debt capital outflows would
normally lead to a sharp depreciation of the koruna.

However, the actual development of capital flows differed to this due to the CNB’s decisive
intervention. In an effort to dampen the considerable inflation pressures in 2022, the central bank decided
to prevent a sharp depreciation of the koruna and to use the koruna exchange rate as a monetary policy
instrument to alleviate inflationary pressures. With its direct foreign exchange interventions of around EUR
26 billion (between May and early October 2022), the CNB forced a slight appreciation of the koruna. The
extent of the interventions thus not only cowvered the external imbalances, but also allowed for a smooth
outflow of the short-term capital of non-residents. The interventions helped significantly reduce the net
external indebtedness of the banking sector by more than CzZK 300 billion and, to a small extent,
government external debt.
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The outflow of short-term debt capital from the Czech Republic continued in 2023, as the interest
rate spread between the koruna and the euro continued to narrow amid rising euro rates and stagnating
koruna rates. The pace of the outflows increased especially in the second half of the year after the formal
termination of the CNB’s intervention regime, which had not actually been used for almost three quarters
of a year but could have been perceived by investors as a hedge against a sharp weakening of the koruna.
The depreciation effect of the capital outflow was partly offset by the external surpluses of the Czech
economy which, after the fading away of the production difficulties in manufacturing and the decline in
prices of imported energy, returned to a current account surplus in a single year.

CONCLUSION

The Czech economy was transformed relatively successfully and quickly in the first 15 years of its
existence. The original closed economy with dominant state ownership, in which the external balance
was ensured by restricting imports and access to conwertible currencies, was transformed into a
deweloped economy with full external currency conwertibility. The main factors that ensured this situation
were the transfer of significant parts of the economy into foreign hands and significant shifts of production,
especially from Western Europe to the Czech Republic. In later years, net subsidies from the EU and, of
course, the Czech Republic’s integration in the EU’s single market also helped.

From the point of view of policymakers, the steps taken at the beginning of the introduction of
convertibility and during the period of monetary separation with Slovakia (the stability of conditions during
the transformation of the economy, the minimal indebtedness of the Czech Republic, and the building up
of foreign exchange reserves) and the steps taken after the crisis in 1997 (increasing the competitiveness
of the economy through measures to encourage inflows of direct investment with an impact on the later
restoration of the external balance of the Czech Republic) can be considered a successful period. The
exchange rate commitment in 2013-2017 also encouraged the then-subdued economic and price growth.

The years 1994-1997 were less successful, with the hasty completion of the conwertibility of the koruna
in 1995, the slow adoption of international banking supenision standards resulting in the provision of a
significant amount of substandard loans, and the growth of the country’s external imbalance abowe a safe
level, followed by a forced depreciation of the koruna and the exit from the exchange rate regime. With
the benefit of hindsight, the late exit from the exchange rate commitment in 2017 can be seen as a second
less-successful period. Although it protected the CNB’s credibility after the publicly announced
commitment, it led to an unnecessary inflow of short-term capital to the extent of almost CzZK 1.5 trillion.
In these periods, foreign short-term capital profited from an accurate appraisal of the economic situation
of the Czech Republic. This contributed to the CNB’s negative financial result in 2021 and 2022.
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Vi.4 HOW TO DISTINGUISH PRICE AND QUANTITY EFFECTS IN INTERNATIONAL TRADE
IN GOODS™”

In recent years, the global economy has undergone a series of shocks that affected the prices and
quantities of traded goods via different channels. Although both Czech exports and imports have
increased in nominal terms compared to 2019, by breaking down this change on prices and quantity
factors, preferably on a sectoral level, one could better understand the drivers of the observed changes
and the implications for the Czech Republic's external balance and competitiveness. This article explains
the decomposition of international trade dynamics into price and quantity factors using the Bennet
decomposition. The result is illustrated using data aggregated by the main SITC categories. At the CNB,
this approach has been used since 2024 to break down changes in the balance of international trade in
goods in the Chartbook of the CNB's Monetary Policy Report (MPR).

WHY IS DECOMPOSITION INTO QUANTITY AND PRICE EFFECTS NOT EASY?

Deciphering the quantity and price effects of the international trade turnover and balance is important
for discussions on an economy’s external sustainability and competitiveness. If, for example, there is a
decline in the international trade balance in the economy, it makes a difference whether this is due to a temporary
price shock, let's say to the prices of imported commaodities, or, conversely, to a gradual decline in the export
performance of the economy. The first case — a temporary price shock — is not crucial for the external
sustainability of the economy in the long run, unlike the second case, which would lead to a steady decline in
quantities and relative prices of exports. Identifying quantity and price effects, preferably in a more detailed
structure, can thus contribute to discussions on the external sustainability of an economy.

Breakdown into price and quantity effects is however not straightforward. Let us illustrate the issue of the
decomposition of changes in trade using exports (the procedure is similar for imports). We will consider two
periods to compare: periods 0 and 1. Total exports Vo in the base period (labelled 0) are the sum of the products
of real export quantities for individual groups of goods gio and their prices pio:

Vo = Zi pio Qio,

similarly, for the period 1: Vi = Zi pi1 Qi1. We need to decompose the change in exports between periods 1
and 0 into price Piand quantity Qi effects for the individual groups of goods i:

Vi-Vo =%ZiQi + Zi P,
where Zi Qi will be the total quantity effect and Xi P; the total price effect.

Decomposition into price and quantity effects would be trivially simple if prices or quantities remained
unchanged. Specifically, if only the quantities and not the prices of individual groups of goods were to change
(i.e. piz = pio), the price effects would clearly be zero (Pi = 0) and the indicator of quantity effects for individual
groups of goods would be given as the change in quantity multiplied by the price of the specific group of goods:
Qi= (gi1- gio) pio=(qi1- gio) pi1. If, on the other hand, the real quantities of exports of individual groups of goods did
not change (i.e. giz = gio), it would be easy to identify the effect of price changes. The quantity effects would be
zero (Qi=0) and the resulting indicator of price effects for each group would be the price change multiplied by the
quantity of the particular group of goods, or: Pi= (pi1- pio) gio=(pi1- pio) qi1.

In reality, however, both trade prices and quantities change, complicating the issue. The
considerations above make it tempting to use the formula Qi= (Qi- Qo) Pio to estimate the quantity effects

and the formula Pi= (pia— pio) Qo to estimate the price effects (analogous to the Laspeyres index). Indeed,
this approach has some real advantages: it is simple and straightforward to interpret. For example, the

3 Author: Oxana Babecka Kuchar&ukova (CNB). The view s presented here are those of the author and do not necessarily reflect the official
position of the CNB. The author thanks J. Brtha for his useful comments and discussions on the first version of this text.
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price effect tells us how the nominal value of exports of goods i would change in period 1 if we exported
the same quantity of goods as in the base period 0. On the other hand, there are a number of shortcomings
in such a calculation. First, the sum of all price and quantity effects may not equal the owerall change in
exports. The residual is particularly significant in periods where sharp changes in the prices or structure
of exports occur.” Another unpleasant feature is that if we wanted to cumulate decompositions between
individual years, e.g. years 0, 1 and 2, the residual would also cumulate and could increase ower time.
Furthermore, itis also not true (regardless of the above residual) that the decomposition between years
2 and 0 must be equal to the sum of decompositions between years 2 and 1, and years 1 and 0. We would
run into similar problems if we used period 1 instead of period O as the reference for the calculation, i.e.
Qi= (gir- gio)pin as the estimate of the quantity effects and the formula Pi= (pii- pio)gin as the estimate of
the price effects (analogous to the Paasche index). Again, the sum of price and quantity effects would not
equal the owerall change in exports, and the residual would cumulate over time.

THE BENNET DECOMPOSITION

Is there a method of decomposing quantity and price effects that would not produce a decomposition
residual and at the same time would have generally desirable statistical properties? In this article, we
present one of the methods offered by economic theory, the Bennet decomposition (Bennet, 1920), the
application of which does not produce aresidual. Bennet's decomposition for quantity effects weights the change
in quantities by the average of prices in years 0 and 1, thus: Qi= %2 (qgiz- gio) (pir+pio) and, by analogy, the price
effects are defined as the difference in prices weighted by the average of the quantities: Pi= /% (pi1- pio) (giz+dio).
In other words, it is the arithmetic mean of the two direct methods described above. It can clearly be seen that
for the price and quantity effects defined in this way, the decomposition of the change in exports will be accurate,
i.e. no residual will arise.

This method has other important characteristics. In particular: (1) The decomposition is independent of
the units: it makes no difference whether the prices are given in koruna or hellers — the decomposition is simply
multiplied by the ratio of the units. (2) The decomposition does not depend on the base year: if we take year
1 instead of year 0 as the base year, only the sign of the decomposition changes. (3) The decompaosition is
monotonic: the price effects are an increasing function of price changes and a decreasing function of quantity
changes (and vice \ersa for the quantity effects). (4) The decomposition has consistent aggregation: if price
indices are constructed using the given approach, they do not depend on the degree of aggregation of the data.
(5) The decomposition is transitive: we get the same result if we decompose the change directly between
years 2 and 0 and if we calculate the decomposition between years 2 and 1 and then between years 1 and O,
and sum these decompositions. The results can thus be cumulated, which is important for application in this
article.

We will illustrate practical use through an example of the decomposition of changes in the
international trade balance compared to 2019. The decomposition was carried out on annual export
and import data from the CZSO. The resulting effects of quantities and prices are aggregated into the
most significant groups using the Standard International Trade Classification (SITC). The most important
for Czech foreign trade are SITC 3 (mineral fuels, lubricants) and SITC 7 (machinery and transport
equipment). For these groups, we calculate the effects of prices and quantities separately; the effects of
prices and quantities of the other main SITC groups are summed.’®> The result confirms that the price
effects stemming from the dramatic increase in the prices of energy commodities were a significant driver
of the temporary decline in the balance of goods into negative territory in 2021 and 2022 (Chart VI-4.1).
The quantities of trade in machinery and transport equipment in the years under review showed a lower

" This is w hat happened, for example, in the goods balance last year.

S Tw o SITC groups (4 and 9) do not havetheir own price index, sothe price index for total exports orimports was used. Due to the low weight
of these groups, this should not pose a major problem for the interpretation of the results. Since the Bennet decomposition satisfies the
condition of consistent aggregation (see above), the resuit of the price and quantity effects forthe other groups will be independent of which
deflator is used forthesetwogroups (of course, the decomposition of these groups 4 and 9 w ill be affected).
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surplus than in 2019. On the other hand, the appreciation of the terms of trade (i.e. faster growth in prices
of exports than imports) increased the trade balance in the machinery group compared to 2019. The
concurrent appreciation of the terms of trade, together with the growing quantities of exports, can be
interpreted as evidence for the continuing competitiveness of Czech exporters, as they are able to sell
larger quantities at relatively higher prices. The increasing competitiveness is also evidenced by the slowly
continuing increase in Czech exports’ share of global exports (see Chart VI-4.2).

Chart VI-4.1: Decomposition into prices and Chart VI-4.2: Market share of exports of goods
guantities and services
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Note: The share of the Czech Republic'sexportsof goodsand services
in global exports of goods and services. CNB Scoreboard indicator,
published inthe Monetary Policy Report Spring 2024.

ALTERNATIVE APPROACHES

Is the Bennet decomposition the only method that gives an accurate analysis and satisfies the
reasonable properties above? No. There are other methods based on logarithmic awerages, for
example, which also provide an accurate analysis and have some of the above properties, an owerview
of which is commented on in detail by De Boer and Rodrigues (2020). Howewer, due to the simplicity of
the Bennet approach and the fact that it meets other requirements, it was chosen as the basic approach.
At the same time, the calculations in this methodological note hawe been verified using alternative
analyses and the qualitative conclusions remain valid.

Table VI.4-1 presents other additive methods. These analyse changes in the values of exports and
imports, so their results can be read directly, and thus a decomposition of net exports into price and
guantity effects can be obtained.”® The table only summarises ‘ideal’ methods, i.e. methods in which price
and quantity indicators are approached symmetrically. The well-known Laspeyres and Paasche indexes
(and their additive analogies) are not ‘ideal’ from this perspective.

78 There are also analogous multiplicative decompositions (where the Bennet decomposition would correspondto the Fisher ideal price index
and the Montgomery decomposition to the Montgomery-Vartia index). These multiplicative decompositions would be useful for distributing
export and import grow th. Given that net exports represent the difference between export and import levels, the use of multiplicative
breakdowns is not appropriate forthe purposes of this article.
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Table VI.4-1: Decomposition into price and quantity effects using ‘ideal’ methods

Method Weights Price effect Volume effect
Bennet - P, = 29190 (p,) —py) Q; = BIRR(g;; — gjo)
Montgomery w; = L(pi1gi1, piogio) P; = w;In (,%) Qi = w;ln (31_(1)>
e 5 : e L(s1i,8i0)L(V1,Vo) | Pi1 . AT qgi1
Additive Sato-Vartia w; N, Dz P, = w;In (pw) Q; = w;In (qﬁ))
where L(a,b) is the logarithmic average defined as L(xz,y) = =, for
x # y(and L(z,z) = z), 815 = % is the nominal share of the i-th group

on total exports in a given period (and analogically for s;).

Source: De Boer and Rodrigues (2020)
CONCLUSION

This article presents a method for decomposing data on international trade in goods into price and
quantity effects. The methodology is based on the Bennet decomposition and was applied to the
decomposition of changes in the Czech Republic's trade balance compared to the last pre-crisis year of
2019. Since January 2024, the Bennet decomposition has been in regular use in the MPR Chartbook to
illustrate selected price and quantity effects, and therefore this methodological note may be beneficial for
any readers interested in the motivation for, and methodological aspects of, decomposition.

The application of this methodology to data on Czech international trade in goods has shown the
importance of price effects for the overall balance. On the one hand, the adwerse shock to the prices
of mineral fuels temporarily worsened the balance in 2021 and 2022, while on the other, the gradual
appreciation of the terms of trade in industrial goods, especially in machinery and transport equipment,
improved the trade balance and more than compensated for the declining real wlumes of net exports.
This means that the Czech Republic enjoys a long-term capability to exchange its exports for larger
quantities of foreign goods, i.e. we trade at better prices.
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VII. STATISTICAL ANNEX: BALANCE OF PAYMENTS 2019-2023
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CZK billions 2019 2020 2021 2022 p.2023
A. Current account 19.2 113.7 -168.0 -332.8 29.2
Goods 239.8 280.3 69.0 -22.6 2904
Exports 3,579.1 3,388.7 3,809.5 4,313.6 43714
Imports 3,339.2 3,108.4 3,740.5 4,336.2 4,081.0
Services 106.0 103.5 105.0 97.5 93.4
Manufacturing and repair services 47.3 457 475 56.3 59.0
Transport 233 20.2 125 0.9 10.8
Travel 32.4 5.0 -3.1 13.9 3.6
Other services 3.0 325 48.1 26.3 19.9
Total credits 698.3 603.5 647.5 811.7 882.0

Total debits 592.3 499.9 5425 714.2 788.7
Primary income -292.2 -242.2 -312.0 -367.2 -317.3
Compensation of employees 16.3 24.1 13.0 -11.3 -0.9
Investmentincome -333.6 -292.8 -347.8 -367.2 -328.0
Other primary income 25.1 26.5 22.8 113 11.6
Total credits 304.9 231.1 279.4 331.6 376.7

Total debits 597.1 473.4 591.4 698.8 694.0
Secondary income -34.4 -28.0 -30.0 -40.4 -37.3
Credits 91.4 108.4 113.0 135.2 137.3
Debits 125.8 136.4 143.1 175.6 174.6

B. Capital account 245 66.8 103.8 48.0 88.5
Credits 104.3 165.6 328.9 400.4 456.7
Debits 79.8 98.8 225.2 352.3 368.2

C. Financial account 8.4 163.3 -40.0 -293.9 1439
Directinvestment -137.1 -149.1 -28.5 -83.5 -16.3
of which: net reinvested earnings -39.4 -89.8 -131.7 1.9 -108.6
abroad 109.0 44.2 2515 130.7 167.9
in the Czech Republic 246.2 193.2 280.1 2141 184.2
Portfolio and other investment 34.3 253.8 -249.3 141.8 122.9
CNB 95 2.1 -119.2 -44.3 134.2
Banks 57.7 164.6 -136.8 297.0 -95.9
General government 13.8 -13.1 -65.3 -74.1 55.6
Other sectors -46.8 104.4 72.0 -36.8 29.0
Financial derivatives 1.0 10.8 -58.2 -45.1 1.2
Reserve assets 110.2 47.8 296.1 -307.1 36.1
D. Balance from current and capital account 43.6 180.5 -64.3 -284.8 117.7
Balance from fin. acc. (+ lending / - borrowing) 8.4 163.3 -40.0 -293.9 143.9
Errors and omissions -35.3 -17.2 24.2 -9.1 26.2
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