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This paper presents estimates of the elasticity of price increases to cost increases in a sample of Spanish
firms, during the cost-driven inflationary episode of years 2022 and 2023 (forecasts). We find that the sample
average elasticity of price to cost changes is less than one, and higher among firms that perceive more intense
competition than among firms that perceive an environment of less competition. We also find that the pass-
through of cost increases to price increases takes place with time lags that are shorter among firms in more
competitive environments. Finally, when controlling for cost increases, changes in profit margins are independent
of price increases, which would rule out that recent inflation has been driven by market power. These results are
consistent with predictions from the theory of price formation in imperfectly competitive product markets, and
they should be relevant for the assessment of how competition policy can contribute to fighting inflation.
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Cost and price inflation with firm level data: An empirical analysis

1. INTRODUCTION

After years of stable and low rates of increase in the level of prices, inflation across OECD countries has
risen to levels substantially above policy target levels (2% for central bankers). The causes and consequences of
inflation have been a topic of worrying concern for macroeconomic research and policy. In the macro view
on inflation, short term variations in the general level of prices are explained by mismatches between aggregate
supply and aggregate demand that central bankers try to minimize adjusting the official interest rates. There are,
however, other voices that view the inflationary episode as a direct consequence of the historically high levels
of firms’ market power and profits (Koltay, Lorincz and Valletti, 2022; Vernengo and Perez Caldentey, 2023).
Inflation has also become a topic of microeconomic concern, with voices asking for competition policy becoming
part of the fight against it.?

This paper sets the hypothesis that the recent price inflation has been mainly determined by the cost
inflation produced as a result of the negative shock in the energy and in the agriculture products’ markets that
followed the Russian invasion of Ukraine, when the world had not yet fully recovered from the damages caused
by the COVID-19 pandemic. The hypothesis is tested with estimates of the average pass-through of relative
cost increases to relative price increases, using survey data provided by firms located in the region of Aragdn
(Spain) in November 2022. Firms were asked about their estimated changes in production costs for the year 2022
and for their estimated forecast for cost changes during the year 2023. Similarly, they were asked to report the
respective rate of price increase in 2022 and forecasted for 2023. The estimation allows for differences in the
price-cost elasticity in the subsample of firms that perceive higher competitive pressure, and in the subsample of
firms that perceive medium or low competition pressure. A third specification of the empirical model considers
the possibility of time dynamics in the pass-through of cost increases into price increases, with differences in the
speed of transmission across firms that have different perception about the intensity competition in their product
markets.

The paper formulates two research questions that will be responded theoretically and empirically: i) is
the elasticity of price to cost changes greater (cost amplifying) or lower (cost absorbing) than one?, and ii) how
market competition intensity affects the elasticity of price to cost? The elasticity of price to cost changes is a
measure of the relative pass-through, i.e., the rate of change in unit cost that is passed to a rate of change in
selling price. When costs increases are generalized across firms and markets, then we refer to the situation as cost
inflation; for generalized positive relative pass-through the cost inflation will turn into a cost driven price inflation.
The relative pass-through is determined as an equilibrium outcome of firms making profit maximizing decision in
competition within a market of given competition conditions. The paper extends the results of Weyl and Fabinger
(2013) on the determinants of the absolute pass-through, to predictions on the determinants of the relative pass-
through, the main variable of interest in this paper.

It turns out that the relative pass-through is equal to the absolute pass-through divided by the market
power of firms in the market equilibrium, calculated as the ratio between price and marginal cost. The relative
pass-through will determine the rate of price inflation (rate of increase in prices) for a given level of cost inflation.
The market power determines the level of price as a function of the level of cost. For a given absolute pass-
through, the relative one will be lower in markets with higher market power. Therefore, for a given cost inflation,
the resulting price inflation will be inversely related to market power and therefore, directly related to market
competition. Market competition is effective in keeping the price level close to the cost level and, dynamically, to
push the price and the cost level down if competition acts as a stimulus for innovation. But if the reason of cost
inflation is an external shock, then the resulting price inflation can be higher in more competitive markets than
in less competitive ones.

For more general evidence and explanations on the evolution of market power of firms over time see (De Loecker, Eeckhout and Unger,
2020; Diez et al., 2021; Koltay, Lorincz and Valletti, 2022; International Monetary Fund, 2019).

2 See for example the declaration of Canadian Competition Commission https://www.canada.ca/en/competition-bureau/news/2022/05/
building-a-more-competitive-canada.html, and of the person responsible for competition policy in the EU, https://ec.europa.eu/
commission/presscorner/detail/en/SPEECH_22_6067, on this respect.


https://www.canada.ca/en/competition-bureau/news/2022/05/building-a-more-competitive-canada.html
https://www.canada.ca/en/competition-bureau/news/2022/05/building-a-more-competitive-canada.html
https://ec.europa.eu/commission/presscorner/detail/en/SPEECH_22_6067
https://ec.europa.eu/commission/presscorner/detail/en/SPEECH_22_6067

According to the survey data practically all firms in the sample respond positively to the question of whether
their costs increased during 2022, and all of them also coincide in that the main reasons behind the cost raises
have been higher prices of energy, raw materials and intermediate inputs. The estimated elasticity of price to
the cost increases is, on average for the whole sample, above 0.5 but less than one, i.e., the pass-through is cost
absorbing in the sample data. This means that, on average, the firms in the sample will experience decreases in
profit margins during the two-year period; the prediction is confirmed by the response of the surveyed firms to
the direct question about the rate of change of their respective profit margins in 2022 and 2023. The estimated
relative pass-through is higher in the subsample of firms that perceive a more competitive environment than in
the subsample that perceives a less competitive environment. In addition, the pass-through is not instantaneous
but costs increases appear to be gradually translated into price increases along several periods of time, faster in
the subsample of firms that perceive a more competitive environment (faster) than in the subsample of those
that perceive a less competitive environment. Finally, the hypothesis that price inflation has been driven by
market power effects is rejected by the data.

The results from previous empirical research on similar topics are mixed, both in the magnitude of the
pass-through, and in the sensitivity of this magnitude to the competitive environment. Miller, Osborne and Sheu
(2017), with data from regional cement markets in the US, estimate an absolute pass-through higher than one
and find that the absolute pass-through is lower in more competitive market structures. Brauning, Fillat and
Joaquim (2022), across different industries and products, estimate a pass-through lower than one and find that
the translation of cost increases to price increases is higher in more concentrated product markets than in less
concentrated ones. Fabra and Reguant (2014) find that the costs charged for CO, emissions in EU firms are almost
fully passed to electricity prices for final consumers. On the other hand, Cabral, Geruso and Mahoney (2015)
and Genakos and Pagliero (2022) find evidence of cost absorbing pass-through, with the magnitude of the pass-
through increasing with market competition. For example, Genakos and Pagliero estimate a pass-through of
44% of gasoline taxes to gasoline prices in local markets with one competitor, and a 100% pass-through in local
markets with four or more competitors.

The paper contributes to the literature on pass-through with new evidence on estimates of relative pass-
through with data on yearly cost and price changes directly collected from a sample of firms. The paper also
contributes to a better understanding of the relationship between market power and inflation. From the relation
between relative pass-through and market power, in periods of cost inflation, market power will increase or
decrease depending on whether the relative pass-through is cost amplifying or cost absorbing, respectively,
which depends on the properties of the product demand function as shown in the theory section. Therefore,
market power could increase in periods of cost-driven inflation if the dominant demand function across final
products was log convex, but the increase in market power would not be the cause of price inflation. Moreover,
since the structural market conditions that determine a relatively low pass-through are the same that contribute
to higher market power of firms, given a rate of cost increase the translation to price inflation will be lower in
markets with high market power than in markets with low market power.

The results of the paper should then be relevant in the assessment of the effectiveness of competition policy
to fight inflation. In a recent publication, the OECD (2022; p. 32) concludes that: Competition is vital for a low
inflationary environment and competition enforcement should be prioritized, but not at the expense of fiscal or
monetary policy. To hold competition authorities accountable for general inflation is likely to be both unrealistic
and unproductive. The results of this paper would indicate that monetary and fiscal policies do not provide
the first line of protection against episodes of cost and price inflation in situations as the present ones, when
cost inflation is caused by shocks external to the national economies (increase in prices of imported energy, for
example). The results do not question, however, the effectiveness of monetary and fiscal policies against second-
round effects. The results would also support the view that competition authorities can do more to determine the
levels of costs and prices than to affect their relative changes over time.

The rest of the paper is organized as follows. Section one outlines the theoretical framework on price
formation. Section two explains the data collection processes and describes the contents of the survey more
closely related to the topic of this research. Section three presents descriptive information on yearly changes
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in cost, price and margin and on other variables relevant for the analysis. Section four shows the results of
the estimation of the empirical model, including extension and robustness. Section five discusses the empirical
results within the context of the main questions posed by the research. The paper ends with a conclusion that
summarizes the findings and their implications for the potential of competition policy in fighting inflation.

2. CONCEPTUAL FRAMEWORK

The conceptual framework to study the link between cost and price inflation in this paper is the theory of
price formation in markets that differ in structural competitive conditions, such as the number of firms and/or
product differentiation.

One key element in price formation that has been related to price inflation and that serves as justification
for those who support the use of competition policy to fight inflation is the power of firms to set selling prices.
The measure of market power, K commonly used in the literature is the ratio or distance between selling price
and marginal cost (De Loecker, Eeckhout Unger, 2020), as follows:

Market power = K = __ Price (1]
Marginal Cost

The price to marginal cost ratio has a one-to-one correspondence with the Lerner index or relative profit

X . . Price- Marginal Cost K -1
margin, the more traditional measure of market power, Lerner index = ————_.

Price K "

In perfectly competitive markets, the market power parameter K will be equal to one: firms are price takers
and set output levels at profit maximizing values for which marginal production cost is equal to market price;
with free entry, the marginal cost and the market price will also be equal to the minimum average cost in the
equilibrium, and all firms in the market will earn zero economic profits. Therefore, k=1 (Lerner index equal to
zero) is taken as the benchmark for the output levels in perfectly competitive markets where firms are price
takers. Similarly, values of K higher than one will be indicative of firms with power to influence the market prices
with their respective production decision; higher values of x will directly indicate higher market power of firms.

Equation [1] can be written as Price = K * Marginal Cost. If market power was independent of the marginal
cost, relative changes in price over time would be equal to the sum of relative changes in market power plus
relative changes in marginal costs:

Ap &_ﬁ_ AMarginal Cost 2]
p kK Marginal Cost

The implication from [2] is that if market power stays constant over time, the relative change in price (price
inflation) from period t to t+1 would be equal to the relative change in marginal cost during the same time interval
(cost inflation). However, a necessary condition for this result to hold is that market power being independent
of the marginal cost. Alternatively, firms may use their market power somehow arbitrarily and, particularly in
periods of high cost inflation as the present one, contribute to price inflation beyond the caused by cost inflation
by increasing the mark up, which is the same that increasing profit margins (profit-driven inflation). For many
analyst, the increase in the share of profits in the gross value added of developed economies in 2022, coinciding
with a fall in labour share, is explained as direct consequence of the exercise of market power of firms that
are able to increase profit margins and final prices independently of the increase in production costs. There are,
however, other explanations of the evolution of the share of non-labour income in national accounts, different
from firms exercising their market power, among them the different evolution of the marginal and of the average
unit labour costs in many economies during the pandemic period 2020-2022 (Salas-Fumas, 2023). And, more
importantly, equation [2] is derived from the definition of market power, and not as a market equilibrium result
from firms competing with each other.



Price formation in markets with profit maximizing firms

The relationship between price and cost, in levels and in rates of change, will in general be determined by
market equilibrium production decisions made by profit-maximizing firms. Weyl and Fabinger (2013) provide
a general framework to study the determinants and properties of the absolute pass-through of marginal cost

changes to marginal price changes, %, where c is the abbreviated notation for marginal cost (assumed to be
C

constant and equal to average cost to simplify the exposition).?

Consider a market with n firms, each producing a quantity of output ¢;. Define the aggregate output measure
by O = 0(q,q.), where ¢ is a vector of productions for firms different from i. Let, p, = p; (O (¢,9.:)) be the selling
price of firm 7, and C; (¢,) the total variable production cost of the same firm. The profit maximizing conditions
for the n firms imply,

AC, v, AQ _ AC, p,E ;
pi(Q):_l Q Q

q =1l....n [3]
Ag, AQ Ag, Aq,- €pi

_AOp

i

where E is the elasticity of aggregate output Q to the output of firm i and e, = is the absolute

_AQg,
Ag, Q
price elastmty of demand.

The pass-through that captures the adjustment of price to exogenous changes in the production cost would
have to be calculated from the total simultaneous total differentiation of both sides of equation [3] for the n
firms in the market. For the general formulation of the problem, a closed calculation of the pass-through is not
possible. The condition of symmetry across firms makes the problem tractable. The symmetry condition would
hold in an oligopoly market where equally productive efficient firms (same production cost) produce and sell a
homogeneous product. In this situation, O = ng and p = p (Q).

If the market is perfectly competitive, then ﬂzo,i =1..n and in the equilibrium, p(Q) = C(q). The absolute
pass-through in the market equilibrium will be 9
A 1
b e 4
€ 1+
€

where es is the elasticity of the supply function (inverse of the marginal cost function), ¢, = ASp . With constant
marginal cost, es — oo and the absolute pass-through in [4] will be equal to 1. Ap S

AQ q.
If the market is a monopoly, then E,, —Qizl. With constant marginal cost equation [3] changes to

p —c+-2, and the pass-through is given by 4

eD
A 1
e Afp 51
Ap | e,
A sufficient condition for —AA v being positive and %q (cost absorbing pass-through) is that the
\p eD C

demand function be log concave ((logQ) "<0). If the demand function was log convex ((logQ) ">0) then the sign of

_Alp would be negative and the pass-through would be higher than one (cost amplifying). An example of a

P\ €p . . . . -
log concave demand function is the linear one, and an example of a log convex one is the constant price elasticity

. 1 A
demand function ( 2P |- constant and —pze—D>1, for ey, >1).
ep ep Ac  e,-1

3 For a more detailed exposition of the theory of price formation in imperfectly competitive markets see Tirole (1988).
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If the market is an oligopoly with n firms, in the Nash equilibrium, E,, _AQqg; 1 and the cost absorbing

q; n
or the cost amplifying property of the absolute pass-through will still depend on the properties of the demand
function. For the linear demand function, p = a — bQ, where a and b are positive parameters and Q is the total
quantity demanded, the Nash market equilibrium from quantity competition among profit maximizing firms
+ A
implies a market price in the equilibrium of p = arne. Therefore, the absolute pass-through will be —p:%
n+ C n
(equal to ¥ when n=1, monopoly, and equal to 1 if n tends to infinity). For the constant elasticity demand function,
Ap  ne,

<1

1,neD>1.

Ac  nej—

In the Salop (1979) circle with n equally productive efficient firms symmetrically located along the
circumference of the circle that serves all the market (length of the circumference of the circle), the Nash

equilibrium price is p:c+£, where ¢ is a parameter that captures the degree of horizontal differentiation
6 A

(transportation cost per unit of distance). In this market, _Ap =1 (as long as the market continues being all covered
C

after the cost increase). In Salop’s horizontal differentiation model the total demand is given and is independent
of the selling price, as long as all the market is covered. The demand of each firm depends on its price and on the

_AQg,

price of the neighbouring competitors. In the Nash equilibrium, E;, = =1 and e, =?.

i

Relative pass-through

In the study of the relationship between cost and price inflation, the relevant pass-through is
formulated in relative terms: relative change in cost that is passed-through to relative change in price:

Ap
Relative pass through=—L- _& ¢ since £ is the measure of market power,
Ac Acp c
C

A, A
Relative pass through = A—p£ _ Absolute pass through

= (6]
cp Market Power

From £S1, non negative profits, the relative pass-through will be lower than or equal to the absolute pass-

14
through, but the possibility that the relative pass-through will be cost absorbing or cost amplifying continues

(depending on the properties of the demand function). When the elasticity of demand is constant then,

c_nep-l and the relative pass-through will be equal to 1 for any number of firms.
p nep

With linear demand and no product differentiation, in the Nash equilibrium the relative pass-through is
A . . . L. . L JAY

2PC__ " \ith horizontal differentiation the relative pass-through is given by A—p£: ; " Inthe
C

equal to
cp 2., P Zin

two cases, the reclative pass-through is lower than 1 for finite n (cost absorbing). The respective rc;1easures of
Lin L
¢ and k=<
(n+1)

The relative pass-through increases with n and decreases with ¢, while market power decreases with n and
increases with ¢. This implies that market power will decrease with market structure variables that get closer
to those of perfect competition (higher number of firms and lower horizontal differentiation), just the opposite to
what happens with the relative pass-through: increases with n and decreases with z. The relative pass-through
will be higher in markets with structural conditions closer to those of perfect competition, i.e., higher in markets
where lower market power of firms. Moreover, in general, market power will not be independent of the relative
pass-through. In fact,

market power will be k = , both greater or equal than 1.




A Ap ¢
7(£j:£2 apc (7]
Ac\ ¢ c’| Ac p

In periods of cost inflation, the market power of firms will generally increase when the dominant market

conditions are those for which the relative pass-through ilﬁ is cost amplifying, and will generally decrease

C C
when the dominant market conditions determine a cost absorbing pass-through.

3. DESCRIPTION OF THE DATA SAMPLE AND MAIN VARIABLES OF THE SURVEY
The sample

The data used in the empirical study were collected by the Instituto Aragones de Fomento, IAF, as
part of the Business Barometer that regularly surveys firms located at the Autonomous Community of Aragén
(Spain). The purpose of the Barometer is to follow up the business activity and provide timely input
information for better tuning of the regional government programs aimed at supporting the firms in the region.
Complementarily, each wave of the Barometer includes questions on the firms’ perceptions about impacts,
threats, opportunities, responses... of external shocks at the time of the survey: COVID-19 (April 2020), economic
recovery (February 2021), and the last one, in November 2022, inflation.

The target population of the Barometer includes 6,622 firms of all sizes and from all economic sectors
that have maintained and still maintain relationships with the IAF as suppliers and as customers of the agency’s

Table 1. DISTRIBUTION OF FIRMS BY ECONOMIC SECTOR

(Percentage)
Barometer IAF-2022 Aragon
Economy?®
Firms Firms Firms
A Agriculture, Forestry and Fishing 5.2 4.7 6.2
C Manufacturing 15.0 16.1 16.3
Energy and Water: Electricity, Gas, Steam and Air Conditioning
D-E Supply/Water Supply; Sewerage, Waste Management and 1.4 1.3 1.1
Remediation Activities
F Construction 7.0 7.3 6.1
G Wholesale and Retail Trade; Repair of Motor 9.4 9.4 14.7
H Transportation and Storage 2.0 1.9 5.4
| Accommodation and Food Service Activities 4.4 4.3 6.7
J Information and Communication 4.6 4.9 1.9
K-L-N Finapcial, In;u‘rénce, Real Estate, Administrative and Auxiliary 5.4 56 21
Services Activities
M Professional, Scientific and Technical Activities 11.6 11.8 3.8
(0] Public Administration and Defense; Compulsory Social Security 1.4 0.9 6.8
P Education 5.0 5.2 4.1
Q Human Health and Social Work Activities 5.4 5.2 9.3
S Other Service Activities 22.0 215 15.6
Market Services (D-E-G-H-I-J-K-L-M-N-S) 60.8 60.7 51.3
Non Market Services (0O-P-Q) 11.8 11.3 20.2
Number of firms: 499 466° 91,224

2 Source: Own elaboration based on Gobierno de Aragén. Impacto del COVID-19 en la economia aragonesa. Boletin Econémico 1/2020.

5 Firms that have complete and usable data on the main variables of interest in this study (prices and costs changes).
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regional and business development programs. All firms received a mail from the IAF explaining the content and
motivation of the survey, and inviting them to voluntarily and anonymously (if they wish so) respond to the
questions of a survey, accessible through a link included in the message. The online survey was open for firms
to respond during three weeks, from November 8" to November 28", 2022. The estimated response time was
approximately 30 minutes. The rate of response has varied across barometers. This time, of the total number
of firms invited to participate, 753 clicked the link to access the survey while 499 of them completed the survey
with usable information. There are approximately 90,000 firms in Aragdn (including the self-employed), so with
a confidence level of 95%, the sample of 499 firms is representative of the population with a range of error of
+/- 4.73%.% There are indicators that show that the economic specialization of Aragdn is representative of that
of the whole country (Laborda et al., 2021).

Table 1 shows the distribution of the firms in the final sample across economic sectors. The first column
corresponds to the sector distribution of the 499 firms; the second column to the sector distribution of the 466
firms that have complete data on prices and costs that are the main variables of interest in this study; the third
column shows the distribution across economic sectors of total persons occupied in Aragén. Overall, the distribution
of firms in the sample across economic sectors is reasonably close to the relative weight of the respective economic
sector in the regional economy. Note also that the missing 33 firms, from the 499 usable responses to the 466 with
complete information on prices and costs, are randomly distributed across sectors.

Table 2 shows the distribution of firms across size classes, micro (0 to 9 employees), small (10 to 49
employees), medium size (50 to 249 employees) and large (250 or more employees) firms. For each size class, the
table shows the distribution across size classes of all firms in Aragén and the distribution of all occupied employees
across size classes in Spain. Clearly, micro firms are underrepresented in the sample, mainly because of the large
number of solo self-employed in this size class. If the proportions are recalculated only for the other three size
classes, the size distribution of firms in the sample is more similar to the size distribution of the population of
firms. The 33 firms with missing data on costs or prices tend to concentrate in the size class of micro firms.

Table 2. DISTRIBUTION OF FIRMS BY SIZE CLASSES

(Percentage)

Barometer IAF-2022 Aragén Economy Spanish Economy?®

Firms Firms Firms Firms Employees
Micro (less than 10 employees) 58.9 57.5 95.2 93.2 31.0
Small (10 to 49 employees) 26.9 28.1 4.0 5.% 19.0
Medium (50 to 249 employees) 10.4 10.5 0.6 0.9 15.0
Large (250 or more employees) 3.8 3.9 0.2 0.2 35.0
Number of firms: 499 466° 91,224 100 100

2 Source: DIRCE (Central Directory of Enterprises, INE).

5 Firms that have complete and usable data on the main variables of interest in this study (prices and costs).

Content of the survey

One block of questions asked firms about the evolution of their costs, prices and profit margins in 2022 with
respect to 2021, and prospects for 2023 with respect to 2022. The survey asked respondents to choose one of
the three possible time evolutions of cost and price: decrease, maintain or increase. Next, firms with changes in
costs and prices were asked to report the percentage year change in the respective variable on a predetermined
binned scale. Additionally, all firms were asked for the percentage change of profit margins in the respective time
period. Firms were also asked for the importance, on a scale from 0 (not important) to 10 (very important), of a
list of possible reasons for the cost increases and of possible reasons for their price decisions.

4 A complete description of the survey can be found in https://www.iaf.es/lab-gestion-empresarial/

10
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A second block of questions asked firms to score on a scale from 1 (highly negative) to 7 (highly positive) the
estimated impact on their activity of variables from the general environment of the business, such as inflation
and economic growth. For the empirical analysis, the variables were codded into two categories: negative (scores
1, 2, 3, 4) and neutral or positive (scores 4, 6, 7).

One variable of the market environment of the firm particularly relevant for this study was market
competition. Firms were asked about their perception of whether the competitive conditions in their market were
more or less favourable for them on a scale from 1 (very unfavourable) to 7 (very favourable). Again, the variable
was codded into two categories, considering that unfavourable conditions meant high competition (responses
1, 2, 3) and more favourable conditions meant low competition (responses 4, 5, 6, 7).

The survey contained additional information on variables that capture the heterogeneity among the firms in
the sample. One subset of firm-level variables refers to their individual characteristics, such as internationalization
(yes or no of being exporters or importers), growth prospects (capital investment), and vulnerability to external
shocks (percentage decrease in sales that would be critical for their survival, with lower absolute value percentage
implying higher vulnerability). Another dimension of the heterogeneity had to do with the policy decisions that
firms made in response to the external shock. Firms select one value on a scale from 0 (not important) to 10 (very
important) for each of the following business policy decisions: development of new products and new markets,
reduction of production, improvements in productivity, and renegotiation of debt.

4, DESCRIPTIVE INFORMATION ON THE VARIABLES
Changes in costs and the decision to maintain or to increase price

Table 3 shows the distribution of the 466 firms according to the evolution of their respective costs and
prices in the two periods. In 2022, compared with 2021, 93% of the firms in the sample respond that their costs
have increased; 6.7% respond that their costs have been the same; and only 2 firms (0.2% of the sample) respond
that their costs have decreased. For the following year, the cost prospects are somehow better, as 72.3% of the
firms expect cost increases, 24.2% expect that costs will not change, and 3.4% expect that cost will decrease.
Considering that practically all firms acknowledge cost increases in 2022, the conclusion is that firms went

Table3. NUMBER AND DISTRIBUTION OF FIRMS AMONG THE CLASSES THAT
DECREASE, MAINTAIN OR INCREASE COSTS/PRICES IN 2022 AND PLAN
TO DECREASE, MAINTAIN OR INCREASE IN 2023

Costs 2023
Increase Maintain Decrease Total
Costs 2022 N % R N % R N % R N % C
Increase 324 74.8 94 21.7 15 3.5 433 92.9
Maintain 12 38.7 18 58.1 1 3.2 31 6.7
Decrease 1 50.0 1 50.0 0 0.0 2 04
Total 337 723 113 24.2 16 34 466
Prices 2023
Increase Maintain Decrease Total
Prices 2022 N % R N % R N % R N % C
Increase 182 62.1 100 34.1 11 3.8 293 62.9
Maintain 60 37.3 94 58.4 7 4.3 161 34.5
Decrease 3 25.0 4 33.3 5 41.7 12 2.6
Total 245 52.6 198 42.5 23 4.9 466

Note: Categorical scale: increase, maintain and decrease options.
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through an episode of cost inflation during that year. Almost three-fourths of the firms expect that cost inflation
will continue in 2023.

Firms could respond to the changes in costs by decreasing, maintaining or increasing their respective prices.
From Table 3, in 2022 with respect to 2021, 62.9% of the firms in the sample answer that they have increased
prices; 34.5% that they have maintained prices; and 2.6% respond that their prices decreased. Regarding the
expectations for 2023 with respect to 2022, the proportion of firms that expect to rise prices decreases to 52.6%,
while the proportion of firms that expect to maintain prices increases to 42.5%; 4.9% of the firms in the sample
expect to decrease prices in 2023 with respect to 2022. Although the proportions of firms that increase prices
or expect to do so in the two-year period are lower than the proportions of firms that experience cost increases,
there are more than 60% of firms in the sample that will increase their prices in 2022, and more than 50% that
expect to do so in 2023. Consequently, the evidence suggests be that price inflation goes together with cost
inflation.

The data allow us to examine the time persistence in the evolution of costs and prices over time. Among
those firms whose costs increase in 2022, three-fourths anticipate cost increases in 2023, while 21.7% expect that
their cost will be maintained in 2023 with respect to 2022. From what is expected to happen in 2023, 96.1% of
the firms that expect that their cost will increase in 2023 also experienced cost increases in 2022. With respect to
price persistence, 62% of the firms that increase prices in 2022 expect that they will increase prices again in 2023;
34% of the firms that increase prices in 2022 expect to maintain them in 2023. Among those firms that expect to
increase prices in 2023, 74.3% also increased their prices in 2022. The question of whether the cost increases are
passed through to prices in the one-time period or whether the pass-through takes place over several periods of
time will be investigated later.

Table 4 provides information disaggregated by firm size classes about the causes behind the increase in
costs and the reasons behind the decision to maintain or increase prices in 2022. The proportion of firms that
experience an increase in cost during 2022 is close to 100% in all size classes; in all size classes firms coincide in
the higher prices of energy, raw materials and intermediate inputs as the main reasons behind the cost increases.
Labour costs contributed moderately to the increase in total costs, and financial costs contributed even less,
according to the respondents of the survey (the increase in interest rates took place in 2022). The importance
attached to the factors behind the cost increases is similar across size classes, although it is worth observing that
the effect of financial costs decreases as the size of the firm increases, while that of labour costs increases with the
size of the firms.

For the decision to maintain or to increase prices, the proportion of firms that did so varies across firm
sizes. Micro- and large firms have a higher (lower) propensity to maintain (increase) prices than small- and
medium-sized firms. The main reason behind the decision to maintain prices is to protect the market share, with
similar weight across all size classes. The second reason in importance was contractual restrictions, although this

Table 4. DESCRIPTIVE INFORMATION ON COST INCREASES AND PRICE DECISIONS
ACROSS FIRM SIZE CLASSES IN 2022°

Micro Small Medium Large Total
% of firms that with cost increase 90.3 95.4 100.0 94.4 92.9
Importance of causes of cost increases
Ris’,,’ng energyfc e f 8.4 9.0 8.8 93 8.7
Increased costs of raw materials 7.4 8.6 8.7 7.8 7.9
Increased costs of intermediate inputs 6.9 7.2 7.4 7.4 7.1
Increase in labour costs 6.6 6.9 7.5 7.4 6.8
Increase in financial costs 5.5 5.3 5.2 4.4 5.4
Production increase 4.4 4.0 3.7 3.8 4.2
Company restructuring 3.7 3.7 3.5 2.9 3.6
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Table 4. DESCRIPTIVE INFORMATION ON COST INCREASES AND PRICE DECISIONS
ACROSS FIRM SIZE CLASSES IN 2022°

(continued)

Micro Small Medium Large Total

% of firms that maintain prices 41.4 25.2 18.4 44.4 34.5
ot e tomanan s 3 a0 es 79 4
Required by contracts with clients 5.8 7.6 7.8 8.8 6.4
Competitors have maintained prices 5.7 6.2 6.2 6.3 5.9
Costs have remained 5.0 4.7 4.0 8.1 5.0
% of firms that increase prices 55.6 72.5 81.6 50.0 62.9
Icrzf;rzzczei :cfr Zzzzns to increase prices 9.0 9.6 96 9.4 93
Product/service quality has improved 6.3 5.2 5.3 4.9 5.8
g/g’)r;t:(ijn revenue in the face of declines in 5.4 a1 51 a1 49
Competitors have increased prices 4.4 4.4 3.8 4.8 4.3

2 Likert scale from 0 (not important) to 10 (very important).

reason increased in importance from smaller to larger size classes of firms. Among the large firms, the reason for
maintaining prices because prices did not change was significantly more important than among the rest of firms.
Finally, the main reason to increase prices across firms of all size classes was, by far, that costs increased, which
confirmed that cost and price inflation were closely linked in 2022.

Rates of change of costs, prices and margins

The distribution of firms (proportions) across bins of rates of change for cost, price and margin for the years
2022 and 2023, as well as averages of rates of change in costs and prices across size classes, are reported in Table 5.

Table 5. DISTRIBUTION OF FIRMS ACROSS RATES OF CHANGES IN COSTS, PRICES AND
MARGINS, 2022-21 AND IN 2023-22, AND AVERAGE RATES OF CHANGES®

2022-2021 2022-2023
Costs Prices Margins Costs Prices Margins
>50% - - 1.9 - 0.2 0.6
30-50% - - 2.8 - - 1.1
Decrease 15-30% 0.2 0.9 9.0 0.6 0.6 4.9
10-15% 0.2 0.9 14.8 0.9 1.9 11.4
5-10% - 0.6 23.0 1.1 1.7 17.0
<5% - 0.2 12.0 0.9 0.4 9.9
Maintain 6.7 34.5 30.0 24.2 42.5 44.4
<5% 4.3 9.9 0.9 4.9 8.2 21
5-10% 15.9 24.2 3.0 24.7 26.6 3.9
10-15% 29.0 133 1.5 21.9 9.4 21
Increase 15-30% 26.4 10.9 0.4 14.4 6.9 1.7
30-50% 11.8 34 0.4 4.7 0.9 -
>50% 5.6 1.1 0.2 1.7 0.6 0.9
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Table5. DISTRIBUTION OF FIRMS ACROSS RATES OF CHANGES IN COSTS, PRICES AND
MARGINS, 2022-21 AND IN 2023-22, AND AVERAGE RATES OF CHANGES®

(continued)
2022-2021 2022-2023
Costs Prices Margins Costs Prices Margins

Average rate/Decrease -17.5 -13.7 -12.9 -10.3 -13.3 -10.8
Average rate/Increase 20.4 13.1 12.9 15.0 10.8 14.1
Average rate of change

Micro 17.90 6.20 -7.10 11.80 4.90 -3.40
Small 19.50 9.70 -6.00 9.30 6.00 -2.80
Medium 21.30 12.10 -11.90 7.60 4.30 -3.50
Large 21.50 7.40 -8.60 8.10 0.70 -5.40
Total 18.90 7.90 -7.30 10.50 5.00 -3.40

2 Rate of change in costs, prices and margin. We used an interval scale with 13 levels: Decrease (negative values: < 5%= - 2.5%, 5-10%=
-7.5%, 10-15%= - 12.5%, 15-30%= - 22.5%, 30-50%= - 40% y > 50%= - 60%); Maintain (0%); and Increase (positive values: < 5%= +2.5%,
5-10%= + 7.5%, 10-15%= + 12.5%, 15-30%= + 22.5%, 30-50%= + 40% y >50%= + 60%).

The average rates of cost increases were 18.9% in 2022 and 10.5% (estimated) in 2023. The average rate
of change for the subset of firms that experience an increase in costs was 20.4% in 2002 and 15% in 2023. The
averages are more similar between the two groups of firms in 2022 than in 2023, The reason was that in 2023,
there are fewer firms that expect cost increases than in 2022. The expectation of lower cost inflation in 2023 than
in 2022 is also evident when comparing the proportion of firms that experience or expect an increase in costs of
30% or higher: 17.3% in 2022 and 6.4% in 2023.

The average rate of change in price in 2022 was 7.9%, similar to the median of the distribution, between
5% and 10%. In 2023, the average price increase (expected) is 5%, higher than the median, <5%. In the upper
tail of the distribution of price changes, in 2022 (2023) only 4.5% (1.5%) of the firms increase prices 30%
or more. The differences between the average increase in cost and the average increase in price continue
when the comparison is restricted to the subsamples of firms that increase costs and that increase prices.
The average rates of price changes are lower than the average rates of cost changes. Consistently, the profit
margins of firms in the sample decrease in 2022 and 2023, respectively, -7.3% and -3.4%, on average. The firms
in the sample, contemporarily, translate cost increases to price increases only partially; in the short term, they
estimate that cost and price inflation will result in lower profit margins in 2022 with respect to 2022, and in
2023 with respect to 2022.

Summary information on the rest of the variables

Table 6 provides descriptive information on the rest of the variables selected to capture the heterogeneity
among the firms in the sample. Approximately one-third of the firms consider that the competition conditions are
unfavourable, a situation that will be interpreted as an indication of operating in a market environment of higher
competition. The proportion of firms that value inflation and economic growth expectations as unfavourable
clearly dominates over those that value them as favourable. More than one-fourth of the firms in the sample
export and more than one-third import. Firms give more importance to market and product development, and
to increases in productivity than to reducing production and renegotiating debt, as policy decisions in response to
the external shocks. On average, approximately a 30% decline in sales would be sufficient to cause serious viability
problems for the firms in the sample. Around one-third of firms expect to increase gross capital formation in the
period, with an average annual rate of increase of 2.9%.
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Table 6.

DESCRIPTION OF THE VARIABLES THAT CONTROL FOR HETEROGENEITY

ACROSS FIRMS IN THE SAMPLE, ADDITIONAL TO SECTOR AND SIZE CLASS

Variable

Year 2023

Competition

Inflation

Economic growth

Export

Import

Product/market development

Reduce production

Increase productivity

Renegotiates debt

Vulnerability

Investment increases

Rate of change in investment

Description
Value of 1 if the observation belongs to year 2023 and zero otherwise

Value 1 for firms that value 3 or less (from 1 highly negative to 7 highly
positive) the effect of market competition on business activity, and zero
otherwise

Value 1 for firms that value 3 or less (from 1 highly negative to 7 highly
positive) the effect of inflation on business activity and zero otherwise

Value 1 for firms that value 4 or less (from 1 highly negative to 7 highly
positive) the effect of inflation on business activity and zero otherwise

Value of 1 if the firm exports
Value of 1 if the firm imports

Number in a scale from 1 (not relevant at all) to 10 (very relevant) on
the relevance of product/service development as a firm's response to the
current crisis

Number in a scale from 1 (not relevant at all) to 10 (very relevant) on
the relevance of reduce production as a firm's response to the current crisis

Number in a scale from 1 (not relevant at all) to 10 (very relevant) on the
relevance of increase productivity as a firm's response to the current crisis

Number in a scale from 1 (not relevant at all) to 10 (very relevant) on the
relevance of debt renegotiation as a firm's response to the current crisis

Percentage decrease in year sales that would be a serious threat for the
survival of the company

Value of 1 if the firm increases investment and zero otherwise

Percentage rate of change in capital investment during the year

5. THE PASS-THROUGH OF COST CHANGES INTO PRICE CHANGES

Empirical models from price formation under imperfect competition

Mean

50.0%

32.3%

88.1%

87.9%

26.8%
38.6%

6.8

3.1

7.4

3.0

-29.7%

33.7%
2.9%

The theory on price formation in section two above establishes a relationship between cost and price
inflation that can be estimated with the data available on changes in costs, in prices and in margins. The empirical
model includes a regression and a selection equation (Heckman, 1979):

Regression equation:

Selection equation:

Increase price, :{

lif aCost increase, + Z,p+¢&, >0
0if aCost increase, + Z,p+¢, <0

i

The error terms are distributed as follows: ¢,~N(0,0), €,~N(0,1), corr(e;, €:) = p

(8]

The regression equation explains the rate of change in price by firm i in period t as a function of the rate
of change in costs for that firm also in period t, plus a vector of observable variables, X, that control for the
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heterogeneity of firms in the sample: sector of activity, size class, perception about the environment, prospects
for economic growth, vulnerability, business decisions; €, is the random error-term. The parameter f to be
estimated will give a measure of the elasticity of price changes to cost changes. According to the theory,
the estimated parameter must be positive, but can be greater or lower than one. The vector of parameters y will
provide estimates of differences in relative price changes attributed to differences in the values of the control
variables across firms in the sample.

The selection equation takes into consideration that the relative change in price is preceded by the explicit
decision by each firm to increase the price (value of Increase price; = 1) or not (Increase price; = 0). This decision
is modelled as a function of the Cost increase variable (which takes the value of 1 if the firm reports an increase
in cost in the period and zero otherwise) and of other variables Z;, that also capture the heterogeneity among
firms, many of them common to vector Xj; ¢, is the random error term. The paramter a should be expected
to be positive (a higher likelihood of increasing prices when costs increase); the parameters in the vector ¢
measure the effect of the rest of the explanatory variables on the decision to increase prices or not. The selection
and the regression equations together imply that the latter is restricted to positive values of the dependent
variable, i.e., restricted to observations from firms that increase prices in the respective time period. The number
of observations with price decreases in the sample is too small to formulate and estimate a separate model to
explain price decreases as well.

The empirical model will be first estimated pooling the two-year data, and second with data only for 2023
and including price changes in 2022 (lagged price changes) as an additional explanatory variable. The formulation
of the dynamic model is based on the assumption that the transmission of cost increases to price increases is
done gradually over time, perhaps because of adjustment costs. Then, the observed difference in the change in
prices between two periods will be just a proportion 4 of the distance between the target and the current price
change:

)% (&)%)

where * is the target value of the price change in period t. The equation can be rewritten as

5]--45] 2]

Equation [9] will be estimated assuming that the target price increase in period t is that determined
by equation [8]. A value of 1 close to 0 (1) will indicate that the transition from the current to the target
relative price increase is very long (short). From the estimation of the extended function (8), the estimated
coefficient of the relative increase in the cost variable will be 5. The transmission of cost increases to price

increases will be completed when (%J :[A?pj . At that point, A(%pj :ﬂﬁ(%j and we recover the the full

value of the price to cost elasticity since ﬁ:%.

The static and dynamic formulations of the empirical model will be estimated with two specifications. One
will estimate an average elasticity of price to cost changes, common to all firms in the sample; the other will allow
for differences in the elasticity of relative price to relative cost changes for firms that perceive high competition
in their product market, than for firms that perceive low competition (competition variable). In the dynamic
formulation, differences will also be allowed in the speed of price adjustment between firms in high and firms in
low-competition environments.

Results of the estimation average pass-through of cost changes

The results of the estimations of the empirical model (8), with Heckman’s two-step estimation method
and the pooled data for the years, 2022 and 2023, are presented in Table 7. The statistical significance of
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the coefficient of the Mills ratio lambda (p<1%) justifies the joint estimation of the selection and regression
models.

The estimated coefficient of the cost increase variable in the selection equation, 0.548, margin effect,
indicates that the probability of an increase in prices is 0.548 higher for firms that experience a cost increase than
for those which do not experience it. The next result in Table 7 is that firms that perceive high market competition
are less likely (probability 0.092 points lower) to increase prices than firms that perceive low competition,
controlling for the cost increase and for the other explanatory variables in the selection equation.

For the rest of the explanatory variables, firms with the worst inflation prospects are more likely to increase
prices than firms with more positive prospects. Firms with better prospects for the growth of the economy are
also more likely to increase prices than firms with the worst prospects (the estimated coefficient has a negative
sign because the 1 value of the dummy variable is assigned to firms with the worst prospects for economic
growth). The positive and statistically significant estimates of the small and medium-sized firms confirm the
descriptive information in the sense that they have a higher propensity to increase prices than micro and large
firms. Finally, the variable reduce production lowers the likelihood of price increasing, while the vulnerability of
the firm is positively associated with the decision to increase prices.

Table 7. RESULTS OF THE ESTIMATION OF THE RATE OF CHANGE IN PRICE AS A
FUNCTION OF THE RATE OF CHANGE IN COSTS. POOLED TWO-YEAR DATA:
HECKMAN TWO STEP

Without moderation With moderation
Price increase Rate change price Price increase Rate change price
Selection Regression Selection Regression

dy/dx S.E. Beta S.E. dy/dx S.E. Beta S.E.
Cost increase 0.548%** 0.056 0.510*** 0.064
Rate change cost 0.497*** 0.027 0.454%** 0.031
Competition -0.092** 0.040 1.000 0.889 -0.229* 0.120 -1.570 1.315
Competi. x Cost 0152 0126
increase

Competi. x Rate

0.156*** 0.057
change cost

Year 2023
Economic sector
Agriculture 0.067 0.085 4,115%** 1.896 0.070 0.085 4.331** 1.856
Industry 0.043 0.057 -0.183 1.199 0.042 0.057 -0.345 1.173
Construction 0.083 0.072 3.521** 1.522 0.082 0.072 3.552** 1.486
Non-Market services -0.078 0.063 -1.501 1.382 -0.078 0.063 -1.164 1.359
Inflation 0.149** 0.063 -0.559 1.554 0.152** 0.063 -0.698 1.528
Economic growth -0.149%** 0.058 -3.386*** 1.221 -0.149%** 0.058 -3.401%** 1.197
Size
Small 0.098** 0.044 1.665%* 0.994 0.100** 0.044 1.703* 0.976
Medium 0.146** 0.060 2.475* 1.361 0.148** 0.060 2.376* 1.330
Large -0.041 0.103 -1.808 2.285 -0.040 0.103 -1.988 2.243
Export 0.028 0.049 -1.240 1.038 0.028 0.049 -1.024 1.018
Import 0.039 0.044 2.257** 0.947 0.041 0.044 2.109%** 0.929
el 5 TR 0.004 0.007 0.153 0.151 0004  0.007 0.134 0.149
develop
Reduces production -0.011* 0.007 -0.254* 0.150 -0.011 0.007 -0.248* 0.147
Increases productivity 0.007 0.008 -0.014 0.177 0.006 0.008 -0.058 0.174
Renegotiates debt 0.006 0.006 0.186 0.124 0.006 0.006 0.184 0.121
Vulnerability 0.003*** 0.001 0.009 0.027 0.003*** 0.001 0.014 0.027
Investment increases 0.016 0.040 0.016 0.040
A 0026 0017 0.027% 0017
investment
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Table 7. RESULTS OF THE ESTIMATION OF THE RATE OF CHANGE IN PRICE AS A
FUNCTION OF THE RATE OF CHANGE IN COSTS. POOLED TWO-YEAR DATA:
HECKMAN TWO STEP

(continued)
Without moderation With moderation
Price increase Rate change price Price increase Rate change price
Selection Regression Selection Regression
dy/dx S.E Beta S.E. dy/dx S.E Beta S.E
R2 0.409 0.420
Wald chi2(20) 388.81%**
Wald chi2(21) 400.91%***
Mills/Lambda 7.798%** 1.810 7.142%** 1.817
Rho 0.825 0.780

Total firms- observations: 876; selected 511.

dy/dx means marginal effect (selection model).

Levels of statistical significance: * p<0.10, ** p<0.05 and *** p<0.01.
Omitted variables: Sectors-Market services; Size-Micro.

The results of the regression equation show an estimated elasticity of price to cost changes equal to 0.497,
significantly positive but less than one. This means that, on average, the firms in the sample will translate into
a relative increase in prices approximately half of the relative increase in costs. Controlling for the rest of the
explanatory variables, the average rate of increase in prices will be 4.115 percentage points higher among firms
in agriculture than among firms in the industry and service sectors. Similarly, Construction firms increase their
prices, on average, 3.584 percentage points higher than firms in Industry and Service. The average rate of increase
in prices is 3.386 percentage points higher among firms that have high expectations of economic growth than
among firms that have low expectations of economic growth. Small- and medium-sized firms show higher average
rates of increase in prices than micro and large firms, respectively, by 1.665 and 2.475 percentage points. Firms
that import, on average, show a rate of increase in prices 2.257 percentage points higher than firms that do
not import. Finally, the higher the importance of reduction in production as the response of firms to current
perturbations, the lower the rate of increase in prices (estimated coefficient -0.254).

The last two columns of the table show the results of the estimation when differences are permitted in the estimated
elasticity of price to cost changes in the subsample of firms that perceive a more intense level of competition
in their product markets, and in the subsample of firms that perceive a less intense level of competition. The
estimated elasticity of price to cost changes is 0.454, again greater than zero but lower than one, for firms that
perceive low competition and 0.454+0.156=0.610 for forms that perceive high competition, still different from
one. The difference of 0.156 is significantly different from zero and economically meaningful. The results of the
estimation for the rest of the explanatory variables are maintained.

Results of the estimation: Dynamics in the pass-through of cost changes

The results of the estimation of equation [9] are presented in Table 8. The estimated coefficient of the
variable price increase in 2022 (t-1) in the selection equation is positive and statistically significant: firms that
increase their price in 2022 have a probability of increasing price in 2023, 0.291 points higher than firms that
did not increase price in 2022. The estimated coefficient of the variable cost increase in 2023 is 0.516, which is
significantly different from zero. Its long-term value is 0.516/(1-0.291) = 0.728. Therefore, in the long term almost
three out of four firms that increase cost will also increase prices.
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Table 8. RESULTS OF THE ESTIMATION OF THE RATE OF CHANGE IN PRICE AS A
FUNCTION OF THE RATE OF CHANGE IN COSTS. PRICE DYNAMICS: HECKMAN

TWO STEP
Without moderation With moderation
Price increase Rate change price Price increase Rate change price
Selection Regression Selection Regression
dy/dx S.E. Beta S.E. dy/dx S.E. Beta S.E.
Cost increase;g: 0.516%** 0.065 0.482***  0.075
Price increase;o;; 0.291*** 0.057 0.336***  0.071
Rate change cost;g;s 0.395***  0.038 0.334*%**  0.039
Rate increase in prices; 0.357***  0.040 0.541***  0.052
Competition -0.023 0.059 -1.289 1.009 -0.064 0.157 -1.157 1.421
Competi. x Cost increasezqs 0.146 0.147
Competi. x Price increase;g, -0.135 0.117
Competi. x RateChCost;ps 0.273***  0.079
Competi. x RatelncPrice;p,, -0.427***  0.076
Economic sector
Agriculture 0.001 0.125 5.236%* 2.218 0.000 0.126  4.562** 2.129
Industry -0.060 0.084 -2.290 1.484 -0.056 0.084 -2.622%* 1.420
Construction 0.033 0.109 1.606 1.820 0.021 0.109 1.141 1.744
Non-Market Services 0.092 0.089 1.021 1.533 0.090 0.090 0.684 1.475
Inflation 0.150 0.096 2.681 1.922 0.150 0.096 2.778 1.826
Economic growth -0.239*** 0.086 -2.464* 1.451 -0.241*** 0.086 -2.520** 1.391
Size
Small 0.042 0.066 1.201 1.153 0.046 0.066 1.445 1.114
Medium 0.045 0.093 -1.115 1.610 0.048 0.094 -1.295 1.543
Large -0.037 0.151 -1.412 2.637 -0.024 0.153 -1.759 2.535
Export 0.037 0.073 -0.790 1.223 0.029 0.073 -0.949 1.178
Import -0.011 0.065 1.199 1.109 -0.008 0.065 1.084 1.065
Product/market develop -0.002 0.010 -0.090 0.175 -0.001 0.010 -0.100 0.167
Reduces production -0.005 0.010 0.118 0.173 -0.004 0.010 0.148 0.166
Increases productivity 0.000 0.012 -0.125 0.209 -0.001 0.012 -0.087 0.201
Renegotiates debt 0.005 0.008 0.233 0.145 0.005 0.009 0.206 0.139
Vulnerability 0.004** 0.002 0.037 0.032 0.004** 0.002 0.036 0.031
Investment increases 0.052 0.062 0.052 0.062
Rate change investment -0.012 0.019 -0.013 0.018
R2 0.526 0.574
Wald chi2(20) 301.18%**
Wald chi2(22) 366.75***
Mills/Lambda 7.385%** 1.441 7.362%** 1.353
Rho 0.952 0.983

Total firms- observations: 438; selected 234.
dy/dx means marginal effect (selection model).
Levels of statistical significance: * p<0.10, ** p<0.05 and *** p<0.01.

Omitted variables: Sectors-Market services; Size-Micro.

Two other explanatory variables have a significantly different from zero estimated coefficient, economic
growth (negative) and vulnerability (positive). From the way the variable is defined, firms more optimistic about
the growth of the economy (maybe because they anticipate good growth prospects for themselves) are more
likely to increase prices, controlling for having experienced an increase in cost or not; increases in the vulnerability
of firms result in a higher probability of increasing prices, also in the long run. However, the differences in the
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propensity to increase prices among firms in high- and low-competition environments and the differences among
firms belonging to different size classes are now not statistically significant.

The time dynamics in the pass-through of cost to price increases are also observed in the results from
the estimation of the regression equation. The estimated coefficient of the explanatory variable lagged relative
change of price (year 2022) is 0.357, positive and significantly different from zero. The contemporary elasticity
of price to cost changes is 0.395, again positive and significantly different from zero. These two values imply a
long-term elasticity of price to cost changes of 0.395/(1-0.357) =0.614; in other words, when the transmission
is completed, 61.4% of the rate of increment in cost will be passed through in terms of the rate of increase
in prices. As was the case in the static model of Table 7, firms in the agriculture sector and firms with higher
expectations of economic growth experience a higher rate of increase in prices, controlling for cost increases,
than firms otherwise.

Among the firms that respond that perceive low market competition, the short-term elasticity of price to
cost increase is 0.334, and the long-term elasticity is equal to 0.334/(1-0.541)=0.727. Among firms that perceive
high competition, the short-term elasticity is 0.334+0.274=0.608. Firms that perceive high market competition
pass through the cost increases to price increases faster than firms that perceive low competition, as indicated
by the lower estimated coefficient for the lagged price change variable in the former group of firms than in the
latter, 0.541-0.425 = 0.112, significantly different from zero. Then, the estimated long-term elasticity of price to
cost changes for firms that perceive high competition is 0.608/(1-0.112)= 0.69.

Direct estimate of the contribution of market power to price inflation

The profit margin, PM, is defined as PM =27¢ The change in profit margin in response to cost changes is
. p
given by

APM 1| A
z_[_Pg_ } 0

Ac plAc p

Therefore, under the theory of price formation outlined in section two above, cost inflation will result in
generalized increases in profit margins when market conditions that favour relative cost amplifying pass-through
dominate over the market conditions that favour relative cost absorbing pass-through.

On the other hand, when firms can somehow arbitrarily rise profit margins in addition to cost increases in
the formation of prices, the relative change in prices can be written as:

Ap _ APM N Ac
p PM ¢
Equation [11] implicitly assumes that firms experience an increase in cost and, independently, they choose

the increase in profit margin so that the two together will determine the increase in price (profit-margins driven
inflation).

(11]

The two formulations of price formation proposed to explain the relationship between cost and price
inflation, the cost-driven inflation where the pass-through depends on market competition conditions, and the
profit-margin driven price inflation) imply different empirical predictions on the determinants of changes in profit
margins. If the relative change in price is determined as a function of the relative change in costs, as prescribed
from the theory of price formation in the Nash equilibrium of imperfect competition then, when controlling for
cost increases, the change in profit margin should be independent of the relative change in price. However, if
there is something other than what is predicted by the theory of pass-through in the formation of prices, the
change in the relative profit margin will depend on the relative change in price, even when controlling for
the cost increases.
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Table 9 shows the result of the estimation of the change in the relative profit margin of firms as a function
of cost and price changes, with the pooled two years of data. The selection equation in the two step estimation
explains the decision of firms to increase prices or not. The results show, first, that the coefficient of the Mills
lambda is not statistically significant, which means that the decision to increase price or not appears to be
independent of the evolution of the profit margin, controlling for the rest of the explanatory variables, including
cost changes. Second, in the regression equation, the elasticity of profit margin to changes in costs is negative
and statistically significant, consistent with equation [10]. Third, controlling for cost changes, the estimated
coefficient of price changes in the regression equation is not significantly different from zero, which would reject
the hypothesis of firms exercising market power beyond what is allowed by market competitive conditions.

Table 9. RESULTS OF THE ESTIMATION OF THE RATE OF CHANGE IN MARGIN AS A
FUNCTION OF THE RATE OF CHANGE IN COSTS. POOLED TWO-YEAR DATA:

HECKMAN TWO STEP
Price increase Margin increase
Selection Regression
Model 1 Model 2
dy/dx S.E Beta S. E. Beta S. E.

Cost increase 0.548*** 0.056
Rate change cost -0.223*** 0.038 -0.232%** 0.048
Rate increase in price 0.020 0.061
Competition -0.092** 0.040 -1.256 1.106 -1.276 1.106
Year 2023 0.008 0.038 2.373%* 1.017 2.351%* 1.018
Economic sector

Agriculture 0.067 0.085 -1.308 2.334 -1.389 2.344

Industry 0.043 0.057 -2.002 1.468 -1.999 1.466

Construction 0.083 0.072 1.163 1.857 1.094 1.866

Non-Market Services -0.078 0.063 -1.717 1.720 -1.687 1.720
Inflation 0.149** 0.063 -4.900** 1.966 -4.889** 1.965
Economic growth -0.149** 0.058 -4,184%*** 1.500 -4,118%** 1.512
Size

Small 0.098** 0.044 1.559 1.236 1.526 1.239

Medium 0.146** 0.060 -1.438 1.673 -1.487 1.677

Large -0.041 0.103 1.704 2.852 1.740 2.850
Export 0.028 0.049 1.000 1.276 1.024 1.276
Import 0.039 0.044 0.002 1.172 -0.043 1.179
Product/market develop 0.004 0.007 0.409** 0.190 0.406** 0.190
Reduces production -0.011* 0.007 -0.273 0.187 -0.268 0.187
Increases productivity 0.007 0.008 0.135 0.220 0.135 0.220
Renegotiates debt 0.006 0.006 -0.307** 0.153 -0.311** 0.153
Vulnerability 0.003*** 0.001 0.004 0.034 0.004 0.034
Investment increases 0.016 0.040
Rate change investment 0.088*** 0.022 0.088*** 0.022
R? 0.225 0.226
Wald chi2(20) 142.22%**
Wald chi2(21) 142.62%%*
Mills/Lambda 3.696 3.543
Rho 0.340 0.328

Total firms- observations: 436; selected 234.
dy/dx means marginal effect (selection model).
Levels of statistical significance: * p<0.10, ** p<0.05 and *** p<0.01.

Omitted variables: Sectors-Market services; Size- Micro.
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6. DISCUSSION OF THE RESULTS

The evidence extracted from survey data collected from a sample of Spanish firms during the inflationary
episode in 2022-2023, presented in the previous sections, draws to the conclusion that price inflation has been
the consequence of cost inflation from rises in energy and other imported intermediate input prices. The average
elasticity of price to cost increases estimated from the data is less than one, i.e., the relative pass-through is
cost absorbing. This result would be consistent with predictions form the theory of price formation in markets
with profit maximizing firms competing a la Nash, and where the dominant forms of demand functions are log-
concave, for example quantity demanded linear and decreasing function of the market price. The pass-through
is cost absorbing, i.e., firms reduce their profit margins in the market equilibrium. This happens because, if the
relative cost increase was totally passed through to price increases, the resulting decrease in revenues from lower
demand would be more important, in absolute terms, than the gain from increasing per unit profit margins.
Consistent with differences in the penalties from price increases in the form of lower demand —higher in markets
where the competition is weaker—, the estimated relative pass-through estimated from the data is lower among
firms in less competitive markets than among firms that perceive their markets as more competitive.

The results from our analysis would be consistent with those of Genakos and Pagliero (2022), who
estimated an absolute pass-through of cost changes to price changes in the range between 0.44, when the firm
is a monopolist in its market, to 1, when the number of competitors in the market is four or more. However,
the estimated pass-through values are not directly comparable between the two papers because, first, we
estimate relative pass-through, not an absolute one; and second, in this paper we do not have hard data on
market structure and competition variables —such as the number of competitors in the market— and must rely
on subjective perceptions of firms in the sample about the competition conditions of their product markets.

Another finding of this paper is that, controlling for cost changes, the changes in profit margins were not
correlated with changes in selling prices. This means that that prices did not contain information about the
changes in the profit margins, additional to that already contained in the cost changes. Conlon et al. (2023)
also reject the hypothesis that price changes have had an effect on mark-up changes, when controlling for cost
changes, with US firms’ level data in the period 2018: Q1 to 2022: Q3. Therefore, the results of the analysis do
not support the hypothesis of profit-margin driven inflation, according to which firms exercise their market
power to increase prices separately from cost increases and as if demand would not be affected by the price rises.

The results from the estimation of the dynamic formulation of the model to estimate relative pass-through,
although limited because the data available cover only two years, support the hypothesis that firms spread the
transmission of cost increases to price increases over several periods of time (relative price increases in period t
depend on relative price increases in period t-1, in addition to the dependence on contemporary cost increases).
The speed in the transmission is shorter in the sample of firms that perceive an environment of high market
competition than among those that perceive an environment of low competition. The evidence is consistent
with the findings of Gopinath and Itskhoki (2010) and Genakos and Pagliero (2022). Table 10 summarizes the
estimated elasticities of price to cost changes from the sample data, with the different specifications
of the empirical model. The estimated elasticity values in Table 10 are not directly comparable with the pass-
through values estimated in other papers for at least three reasons: the elasticity estimated here corresponds

Table 10. ESTIMATED VALUES OF ELASTICITY OF PRICE TO COST CHANGES FROM OUR
SAMPLE DATA UNDER THE DIFFERENT SPECIFICATIONS OF THE MODEL

Proled data Dynamics
Short term Long term
All sample 0.497 0.395 0.614
High Competition 0.610 0.608 0.690
Rest of firms 0.454 0.334 0.727
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to a relative pass-through, while most of the papers estimate absolute pass-through; the two steps estimation
method used here is not the common one in the literature; the data used in the estimation is collected through
a survey that respond firms from many different economic sectors, while other papers use data restricted to
homogeneous products in particular markets (gasoline in the case of Genakos and Pagliero (2022); cement in the
case of Miller, Osborne and Sheu (2017)).

Other results from the estimation

Although the main interest of this study is to estimate the elasticity of price to cost changes and test which
hypothesis, cost inflation or profit-margin inflation was more consistent with the evidence, there are findings
from the research that are worth to recall. In the estimation of the selection equation with the pooled data, Table 7,
the estimated negative and statistically significant coefficient of the competition variable, -0.092, indicates that
controlling for the situation of experiencing a cost increase or not, as well as for the rest of the explanatory
variables, firms that perceive a highly competitive environment have a probability of rising prices 0.092 points
lower than firms with low perception of competition. Therefore, the perception of high competition leads firms
to delay the decision to pass through cost increases, compared with firms with other perceptions but once the
decision is made to increase prices the relative pass-through is higher and the transmission of cost increases is
done in a shorter period of time.

Firms that anticipate higher inflation (have more negative prospects on the evolution of the variable) have
higher propensity to increase prices than firms more optimistic about the evolution of general inflation. Perhaps
the expectation of an environment of high inflation motivates firms to raise prices above what would be expected
from the rise in costs, with the expectation that the decision will be disguised and undetected by buyers and by
competition authorities (OCDE, 2022). Similarly, firms more optimistic about the evolution of general economic
growth show a higher propensity to increase prices than firms otherwise; the reason could be that the positive
expectation on the evolution of aggregate demand will counterbalance the negative effect of higher prices in the
own demand.

We have no a priori explanation for why small- and medium-sized firms have a higher propensity to
increase prices, ceteris paribus, tan micro- and large firms. The negative effect of the intensity of production
reductions in the propensity to increase prices may be an indication that firms that reduce production wait
more before they increase prices to soften the fall in demand that motivated the reduction of production,
already underway. Finally, the positive association between vulnerability and propensity to increase prices
could be explained by the fact that more vulnerable firms feel more pressured to rise prices as a way to protect
from such vulnerability.

In the estimation of the regression equation with pooled data, the coefficients of the variables competition,
inflation and vulnerability are not significantly different from zero. Therefore, these three variables affect the
propensity to increase prices but not the amount of price increase beyond what it would recommend an increase in
costs. In the regression equation, firms in the agriculture and construction sectors increase prices on average at
higher rates than firms in other sectors, controlling for cot increases and for other explanatory variables. Again,
we cannot think of economic reasons that can justify these sectorial differences in price increases.

The estimation of the model on determinants of changes in profit margins also shows some results worth
mentioning. In particular, changes in profit margins are significantly higher on average in 2023 than in 2022,
probably consistent with the continuation of the pass-through of cost increases in 2022 to price increases in
2023. Additionally, the changes in profit margins correlate positively with the intensity with which firms respond
to external shocks with more intense product or market development and with the rate of growth in capital
investment. Better prospects in profitability correlate positively with growth in product/market development and
with growth in production capacity. All these results are consistent with what would be expected from rational
behaviour and can be taken as evidence of the consistency and coherence of the sample data.
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7. CONCLUSION

Cost inflation, rather profit margin inflation in a more accurate explanation of the price inflation episode
in Spain during 2022-2023, according to the results of the analysis presented here. The adjustment of prices to
changes in costs observed in the data can be explained by the theory of price formation in imperfectly competitive
markets where profit maximizing firms follow a Nash competitive behavior (firms decide as if their decisions
were not going to affect the decisions of the competitors). The competitive conditions of the market affect the
magnitude and speed of the relative pass-through of cost increases to price increases. Market power is not an
input in the price formation process but rather a market equilibrium outcome that also depends on the market
competitive conditions. Not only there is no evidence of profit-margin driven inflation in the data, but the results
indicate that during the recent inflation episode, profit margins and market power have decreased, according to
the evidence of an average relative pass-through lower than one.

Strong market competition has many positive efficiency and income distribution effects. Competition will
foster product and process innovation that, in turn, will increase the value of goods and services produced,
relative to their respective production costs; furthermore, the gains will be passed through to final consumers
in the form of lower prices. However, competition and competition policy will not be an effective remedy to
contain price inflation in a situation of generalized cost inflation, as the one the world economy is going through.
The reason is that competition assures that the distance between the level of prices and the level of costs stays
constant or decreases over time. However, for a given rise in costs, the proportion of that increase passed through
as increase in prices will generally be higher for more structurally competitive markets. This means that, for a
given cost inflation, price inflation -the relative increase in prices following an increase in costs-, will be higher
in more competitive markets than in less competitive ones. The theory on the pass-through from costs to prices
also suggests that the translation of taxes and subsidies will be faster and stronger in more competitive markets.
When the relationship between competition and inflation is analysed over longer periods of time, the conclusion
can be different because the effects of competition on the price level interfere with the results on the effects of
competition on pass-through (Przybyla and Roma, 2005).

The data used in our analysis have some limitations, from the way that they were collected (voluntary
online survey to a subsample of firms that collaborate with a regional government agency for economic
development), and because it is limited to only two years. Additionally, the competition variable that is used to test
the hypothesis that the elasticity of price to cost increases will be sensitive to market competition conditions is
measured as a subjective perception of the person who responded to the survey, not with hard data, such as the
number of competitors in the market. However, the results from the different estimations are quite coherent and
consistent across them and in line with the results found in other papers published on this topic.

The micro foundations of price formation in imperfectly competitive markets are relevant for the right
diagnoses of price inflation caused by cost inflation, but it is not comprehensive about the explanation of all causes
of inflation. Competition policy will not realistically supplant monetary and fiscal policies in fighting inflation,
although there will be complementarities factors among them. Interest rates and domestic wages are also part of
production costs and will be inputs in the cost and price formation processes. The transmission of official interest
rates to the cost of business finance and the transmission of agreements in wage increases between labour and
business organization into labour costs, will be determined by the competition conditions in banking and in
local labour markets. The analysis of pass-through could then be extended to jointly account for upstream and
downstream transmission of cost and price shocks.

A comprehensive view of pass-through along the whole value chain will also be important to properly
evaluate the distributional effects of cost-induced inflation, in particular the distribution of gross value added
between salaries and profits. There is evidence that market power in final product and service markets correlates
negatively with the labour share (Autor et al., 2020; De Loecker, Eeckhout and Unger, 2020; Kehrig and Vincent,
2021). However, the value added depends on the prices and quantities of imported inputs. If the elasticity of
substitution between imported inputs and labour services is different than one, then the evolution of prices of
imported inputs will affect the distribution of the value added, independently of market power (Castro-Vincenzi
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and Kleinman, 2022). As regards the cost of finance, higher official interest rates may lower profits in the credit
market while increasing them in the market for deposits; consequently, to explain the profits of banks it will be
important to model downstream and upstream pass-through of official interest rates. Something similar occurs
in the energy markets, with the brent oil market effectively separating the price formation in extraction and in
refining and distribution markets. All this means that cost formation should ideally be integrated as part of price
formation instead of taking it as exogenously given as we do in this paper.
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