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Abstract

Foreign price shocks have significant effects on functional income distribution and on inflation
inequality. By increasing prices in domestic currency that are linked to foreign prices, they increase
the profit share in some sectors and reduce real wages, in particular of workers whose consumption
basket is more sensitive to the price of certain goods (e.g. food prices for low-wage workers).
Based on the conflicting-claims inflation literature, we propose a new extension to this framework
by incorporating worker’s heterogeneity (in terms of nominal income and consumption patterns) in
an open economy model with an inflation-targeting regime. We investigate the impacts of foreign
price shocks on income and inflation inequality and analyze how monetary policy influences
these outcomes. Our simulation results indicate that a positive foreign price shock increases the
profit share and the within-workers inequality (in real terms), since low-wage workers are more
affected by these shocks. Yet, such effects are mediated by the strength of the monetary policy’s
transmission channels (domestic economic activity or nominal exchange rate), indicating that the

monetary authority response may exacerbate or attenuate these distributive effects.
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1 Introduction

The inflationary impact of foreign price shocks has long been a concern in emerging market and
developing economies (EMDE), where the consumption basket and price indexes are more sensitive to
the exchange rate and imported inflation. However, after the COVID-19 crisis and the Russia-Ukraine
war, increases in food and energy prices have raised global concerns about inflation. In particular,
inflation inequality (i.e., the difference in inflation rates between income groups) became a key matter
since lower-income households’ consumption baskets present a higher portion of these goods (Hobijn
and Lagakos, 2005, Ari et al., 2022). Moreover, this price shock is associated with an increase in the
revenue of firms in specific sectors, leading to increases in their profit margins and to a redistribution
of income (Weber, 2022).

These concerns have sparked a heated debate about the appropriate monetary policy response,
especially as many countries adopt the inflation targeting (IT) regime. While some emphasize that the
increase in inflation rates for low-income groups is detrimental to their living standard, which would
justify a strong response by the monetary policy authorities, others argue that increasing interest rates
can have negative consequences in terms of unemployment and income distribution.

Indeed, the effects of monetary policy on income distribution have been studied by post-Keynesian
authors following the conflicting-claims inflation model (Rochon and Setterfield, 2007, Rowthorn,
1977). In this perspective, the interest rate is considered an intrinsically distributional variable that can,
directly and indirectly, distribute income between different groups. Although most of the literature has
focused on a closed economy perspective, contributions in the post-Keynesian literature recognize,
both theoretically and empirically, that the exchange rate also has distributive effects (Blecker, 1989,
Ribeiro et al., 2017, 2020). Yet, since interest rate changes can exert a relevant impact on the exchange
rate (Andrade and Prates, 2013, Kaltenbrunner, 2015), incorporating the exchange rate dynamics to the
conflicting-claims inflation model suggests that monetary policy has multiple (and conflicting) partial
effects on the functional income distribution (Rolim and Marins, 2022).

In this context, our aim in this paper is to explore the distributive impacts of the monetary policy
response to a foreign price shock in a conflicting-claims inflation model by considering two distributive
dimensions:! functional income inequality and inflation inequality.> To do so, we incorporate the
possibility of two conflicting partial effects of monetary policy and assume that households belonging
to different income groups consume different goods and services, creating the potential for inflation
inequality if changes in these prices differ substantially. This comprehensive approach suggests that
monetary policy can either exacerbate or attenuate the distributive consequences of a foreign price
shock depending on its transmission mechanisms. Therefore, our analysis provides a theoretical
framework to understand the distributive effects of the IT regime in the current context wherein many
countries are experiencing high inflation rates associated with foreign shocks.

In addition to this introduction, the article is organized as follows. In section 2, we briefly discuss

the transmission mechanisms of monetary policy on inflation and income distribution and how it

'Our work is closely related to other studies investigating the distributive effect of foreign shocks through the conflicting-
claims framework, such as Rolim et al. (2022) and Morlin (2023).
’Inflation inequality captures the discrepancies of inflation rates associated with class-specific consumption baskets.
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can also affect inflation inequality. In section 3, we develop an inflation model with two classes of

workers and simulate the model with different values for the parameters that capture the strength of the
transmission mechanisms of monetary policy. Section 4 discusses the simulation results, and section 5

concludes.

2 Foreign shocks and monetary policy: interactions and implica-

tions for income distribution and inequality

In post-Keynesian conflicting-claims inflation models, changes in prices are explained by the class
conflict between workers and capitalists over the distribution of income. A key contribution of this
literature is that inflation dynamics are often associated with movements in income distribution. Since
prices are mostly based on costs, this conflict materializes in adjustments in nominal wages and profit
margins as each class tries to achieve its desired income. Moreover, in an open economy, imported
materials must also be taken into account. Consequently, inflation in this context is explained mainly
by rising mark-ups, growth in nominal wages above labor productivity, and changes in the relative
prices of imported materials used as means of production (Hein and Vogel, 2008, Hein et al., 2012,
Lavoie, 2022).

Since changes in foreign prices depend on external forces and not on domestic demand or other
internal variables, monetary policy has “no or little control over one of the main sources of price
inflation in a country” (Lavoie, 2022, p. 596). However, since monetary policy can influence variables
that affect workers’ and firms’ claims, it can affect both the inflation rate and the income distribution.
That is, since changes in interest rate can also affect the nominal exchange rate, it can alter the impact
of foreign prices on the domestic inflation rate.

In this section we explore the main channels through which changes in the policy rate can affect
the distribution of income and also exert some impact on inflation inequality after responding to a
foreign shock. Although there are many transmission mechanisms through which changes in the policy
rate operate, as discussed in Rolim and Marins (2022), here we focus on two main channels that act
simultaneously on inflation and the wage share:* the economic activity channel and the exchange rate
channel.

Through the economic activity channel, changes in the policy rate operate through changes in
domestic costs. For example, suppose a reduction in the interest rate leads to an increase in economic
activity. In that case, this can reduce the unemployment rate and have a positive effect on the bargaining
power of workers to negotiate better wages. Firms, in turn, adjust downward their profit margins in
this context to preserve their competitiveness (Kalecki, 1971), leading to a higher wage share, but they
also try to protect their cost margins by passing on to prices (part of) the cost increases, which leads to
higher inflation rates (Rowthorn, 1977). This effect is illustrated in Figure 1a, where for simplicity

3For instance, through the ‘direct channel” monetary policy redistributes income from debtors to creditors. Yet, this channel
does not have a clear effect on inflation. On the other hand, through the cost-channel changes in the policy rate that
translate into high debt burdens can be incorporated into higher prices. This affects real wages negatively (Pivetti, 1991,
Lima and Setterfield, 2010) and can exert temporary pressures on the inflation rate or a permanent effect depending on
how these relations are modeled (for instance, in Hein and Stockhammer (2010)).
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we assume no feedback of the wage share on economic activity. * However, an increase in economic

activity can also affect the bargaining power of firms and their capacity to pass the increase of cost
to prices as they approach full capacity utilization (Rowthorn, 1977). This could lead to uncertain
effects on income distribution. Yet, we assume that firms are most likely to respond to higher capacity
utilization by increasing output rather than raising prices (by increasing their profit margins). In this
case, the effect of demand on nominal wage adjustments through higher workers’ bargaining power
outweighs the price increases, and a higher wage share is obtained.’

On the other hand, a lower interest rate may, ceteris paribus, have the opposite effect on the wage
share while also increasing the inflation rate through the exchange rate channel. This channel operates
through two mechanisms illustrated in Figure 1b. The first is the impact on changes in the nominal
domestic currency following risk-adjusted interest rate differential shocks®. That is, a reduction in the
policy rate can lead to an exchange rate depreciation and have a positive effect on the price level since
it makes imported (intermediate and final) goods and private external debt (denominated in foreign
currency) more expensive. This increase in the price level, in turn, can have a persistent impact on
the inflation rate (Bastian and Setterfield, 2020). If this effect is not counteracted by nominal wage
adjustments of the same magnitude, the real wage decreases. The second effect of a domestic currency
depreciation is to increase domestic firms’ mark-up rates as their international price competitiveness
increases (Blecker, 1989, 2011, Ribeiro et al., 2020) and the exports sector’s revenues - if we consider
that prices (in foreign currency) in the tradables sector are determined by the international level (Rossi
and Galbraith, 2016). In the conflicting-claims inflation model, this effect can be considered by
assuming that firms’ target and realized mark-up rates (or income share) increase with increases in the

real exchange rate, thus leading to a reduction in the wage share.

*It is worth emphasizing that this channel depends on the interest rate affecting the economic activity, for instance, through
investment or durable goods consumption based on credit. The evidence on the strength of this channel is debatable, but
our analysis does not depend necessarily on the economic activity channel being the main channel.

3As a result, the wage share would be pro-cyclical. In reality, this positive stimulus to the wage share would interact with
a tendency towards a counter-cyclical wage share due to overhead labor (Lavoie, 2022), as obtained in many empirical
data. Yet, as long as prices are based on normal unit labor costs and workers’ bargaining power leads to reductions in the
mark-up level, a higher real wage could be obtained even in this case. Since here we abstract from overhead labor, we are
capturing only the positive effect of higher workers’ bargaining power on the wage share.

The strength of this channel depends on the sensitivity of the exchange rate to the domestic interest rate, which can vary
depending on international conditions such as changes in the global risk aversion sentiment. Assuming that exchange rate
movements are mostly driven by speculative financial flows, they will be mostly explained by changes in the expected
return of international investors of assets denominated in the domestic currency. Besides interest rate differential, this
includes expectations about the exchange rate, a country-risk variable and a risk aversion sentiment (Andrade and Prates,
2013, Kaltenbrunner, 2015, Conti et al., 2014, Ramos, 2016). Thus, a reduction of the domestic interest rate that leads
to a negative interest rate differential relative to the external rate - assuming that expectation and risk variables do not
change - will reduce the return on assets denominated in the domestic currency, attract fewer capital flows and depreciate
the exchange rate. An increase in the interest, in turn - ceteris paribus - will have the opposite effect.



workers:

bargaining
power

- workers:
1 economic ..
. 1t bargaining
activity
power

1t infla-
tion rate

| inter- ﬂ infla- | inter- | wage share
est rate tion rate est rate

firms:
1 desired
mark-up

firms:
desired

M ex-

change rate

mark-up

(a) Economic activity channel (b) Exchange rate channel

Figure 1: Transmission mechanisms of monetary policy
Note: In each subfigure, all variables that are not preceded by an arrow are assumed to remain constant.

Therefore, the final outcome of changes in the policy rate on income distribution depends on the
relative strength of the economic activity and the exchange rate channels, while there is always a
negative relation between the inflation rate and interest rate if we consider solely these two transmission
mechanisms. As discussed in Rolim and Marins (2022), in an inflation targeting regime the result will
also be mediated by two other layers related to institutional characteristics of the regime and the source
of inflation that triggers a monetary policy reaction.

In the present study, we focus on the specific effects of a monetary policy response to a shock on
foreign prices. Theoretically, in conflict-claims inflation models, foreign shocks can affect inflation and
income distribution when the economy imports commodities and/or intermediate goods from abroad,
that is, when external prices exert some influence on domestic prices. Changes in these exogenously
determined prices can directly affect production costs and real wages (Hein and Vogel, 2008, Hein
et al., 2012, Lavoie, 2022). Indirectly, through its effect on relative prices between domestic and
external products that result in changes of the real exchange rate, foreign shocks can affect firms’
desired mark-up (Blecker, 1989, 2011). Thus, while an increase in the real exchange rate can increase
domestic firms’ profits and competitiveness, increasing their desired and realized mark-up rates, it can
also trigger a response of workers as they try to protect their real wages. This relation is captured in
an extended way in some models that assume that the real exchange rate also increases the workers’
target real wage (Bastian and Setterfield, 2020).

In an inflation targeting regime, when such shock occurs and spreads to the domestic inflation
index, it triggers an interest rate increase as a central bank response. As discussed previously, after
a foreign price shock, monetary policy can act through the economic activity and the exchange rate
channel to fight this inflation pressure, while the final effect on the distribution of income is uncertain.

However, besides the effect on income distribution the foreign shock and the monetary policy
response can also affect inflation inequality since workers with different incomes have different
consumption baskets. For example, Hobijn and Lagakos (2005) document that the inflation experienced
by different household groups in the United States varies widely, with lower-income households being
more affected by fluctuations in gasoline prices. In Europe, on the other hand, the rise in energy prices

following the Ukraine war has led to regressive effects, as - with few exceptions - poorer households
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spend a relatively higher share of their consumption budget on electricity and natural gas (Ari et al.,

2022). Moreover, in emerging markets, food prices account for a higher relative share in household
consumption baskets than in industrialized countries, making EME price indexes more sensitive to the
exchange rate and foreign prices (Farhi, 2007), which is also reflected in inflation differentials between
households within these countries, as documented for Brazil (Gouvéa, 2022).

Thus, a shock on foreign prices will have a greater effect on countries with a higher import content
and commodity prices in their consumption basket, but will also be more detrimental to low-wage
workers who consume a higher share of their income on food and energy prices. These examples of
inflation inequality provide important new insights into the relationship between monetary policy and
income distribution. While there are different types of inflation, which will have different implications
for the different income groups, monetary policy targets an average or representative index for the
economy. In this context, monetary policy can attenuate some inequalities generated by foreign
shocks, but depending on its transmission mechanisms, it may also create new ones. Thus, the claim
that inflation hurts more the poor - and therefore, following many IT regime proponents, fighting
inflationary pressures contributes to protecting the poor - can be critically discussed by evaluating its
effects in specific contexts. We illustrate how this happens and discuss the policy implications through

the simple simulation model built in the next section.

3 The model

We build a conflicting-claims inflation model for a small open economy, wherein there is no productivity
growth and workers are divided into two groups with heterogeneous nominal income levels and
consumption baskets. There is no government, except for a monetary authority that sets the nominal
interest rate and does not intervene in the foreign exchange market. For simplicity, we do not consider

any influence of the wage share or of the real exchange rate on economic activity.’

3.1 Workers’ heterogeneity

Workers are divided into two groups: low- and high-wage workers, which are represented by the
subscripts L and H respectively. We assume that the ratio between their nominal wages is constant
and equal to 6 = wy;/wy; > 1.* The share of high-wage workers in total employment is fixed and
given by ny < 0.5. Consequently, the share of low-wage workers is total employment is given by
ny,=1—ng.

In addition to heterogeneous nominal wages, workers also differ with respect to their consumption

basket. Indeed, low-wage workers consume more tradable goods, whose price is determined by the

"This is a relevant simplification relative to post-Keynesian models discussing the relationship between income distribution
and economic growth (Dutt, 1984, Blecker, 1989, Bhaduri and Marglin, 1990). Considering these dimensions would
add multiple feedback effects that could have implications for the dynamics of the inflation rate and income distribution.
While these effects could either strengthen or attenuate our results, our simplifying assumptions are enough to obtain the
possibility of conflicting effects of monetary policy depending on the transmission mechanisms.

8By keeping ¢ fixed we can analyze the changes in the real income of each group of workers that arise exclusively from
inflation inequality.
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foreign price level. Thus, the average price of the consumption basket for each group w = L, H is

given by:

Pwt = QP + (1 — Oéw)pf,tet (1)

where 1 > «,, > 0 is the share of non-tradable goods in the consumption goods basket for group
w = H, L, pg; is the price in domestic currency of non-tradable goods, py, is the price in foreign
currency of tradable goods, and e; is the nominal exchange rate. We assume that oy > aj, since
high-wage workers consume a larger share of non-tradable goods than low-wage workers.
Accordingly, the price level of the average consumption basket for workers is given by equation 2.

This is a democratic price index because the weight of each worker is equal to one.’
pe = (ngag +npap)pay + (1 — (npayg + npar))pye: (2)

3.2 Price and wage adjustments

The price of tradable goods follows the price set in the foreign market.!? It is assumed that this price
level grows at a fixed rate given by py > 0. Therefore, the foreign price level in foreign currency is

given by:

pre = pre1(1+py) (3)

The domestic price component dynamics (equation 4) depends on the domestic inflation rate
(equation 5), which is assumed to reflect the class conflict between workers and capitalists. In line
with the post-Keynesian conflicting-claims inflation model, firms increase the price level in an effort to
achieve their desired wage share and the adjustment speed depends on the difference between their

desired wage share (wy) and the actual wage share (w;_;):

Pat = Par—1(1 4 Pat) 4)

ﬁd,t = 90(%71 - wf,t) (5)

where ¢ > 0 is a fixed parameter capturing the sensitivity of price adjustments to the difference
between the desired and realized wage share.
Following Blecker (2011), the desired wage share by firms is assumed to be a decreasing function

of the real exchange rate:

Wrt = Wmaz — ¢T€T‘t—1 (6)

°In comparison, a plutocratic index is constructed as a weighted average of all household-specific inflation rates in which
the weight given to each household is proportional to its total expenditure (Hobijn and Lagakos, 2005).

OFor simplicity, it is assumed that all tradable goods are imported goods and that all non-tradable goods are produced
domestically. This means that we do not capture the automatic effect of nominal exchange rate depreciations or foreign
prices on firms’ revenue (Rossi and Galbraith, 2016). Yet, there is a connection between the real exchange rate and firms’
profits through their mark-up adjustments (see equations 5 and 6).
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where 1 > w4, > 0 is the maximum wage share desired by firms, rer;_; is the real exchange rate, and

¢ > 0 is a parameter capturing the sensitivity of firms’ desired wage share to the real exchange rate.'!
This equation creates a link between the real exchange rate and mark-up rates for which empirical
support is provided in Berman et al. (2012).

The nominal wage for each group of workers w = H, L grows at the same rate w;, as shown in
equation 7.2 Similarly to firms, workers demand nominal wage adjustments in order to try to achieve
their desired wage share. Therefore, the nominal wage growth rate depends on the difference between

the desired wage share by workers (w,, ;) and the actual wage share:

Wept = Wyt (1 4 10y) (7)

Wy = Q<Ww,t - Wt—l) ()

where () > 0 is a fixed parameter capturing the sensitivity of wage adjustments to the difference
between the desired and realized wage share.
The wage share desired by workers is also assumed to be an endogenous variable, which increases

with capacity utilization rate (Sasaki et al., 2013)."3

Ww,t = Wmin + )\ut—l (9)

where 1 > Wi, > 0 is the minimum wage share desired by workers and A > 0 is a parameter
capturing the sensitivity of workers’ desired wage share to the capacity utilization rate u; ;.
Following Rochon and Setterfield (2007), it is assumed that capacity utilization is a decreasing

function of the real interest rate, as follows '*:

Ut = Ug — YTt (10)

where 1 > ug > 0 is the capacity utilization rate when the real interest rate is equal to zero, v > 0 is

the sensitivity of capacity utilization to the real interest rate, and 7, is the real interest rate.

3.3 Monetary policy

In line with the inflation targeting regime, the monetary authority is assumed to use a single instrument
(nominal interest rate) to achieve a single target (inflation rate target). The price index is the democratic

price index p; from equation 2. The nominal interest rate is determined by equation 11, according to

"'We assume that wy ; is insensitive to changes in capacity utilization because firms tend to respond to higher demand by
increasing production (rather than increasing prices).

12Given the main purpose of this article, which is to analyze the effect of foreign shocks on inflation inequality, we assume
that, albeit belonging to different groups, all workers have the same nominal wage adjustment.

13The capacity utilization rate is assumed to be a proxy to the employment rate and, consequently, to workers’ bargaining
power. Blecker (2011) and Sasaki et al. (2013) also assume that the real exchange rate affects the workers’ desired wage
share. For simplicity, this effect is omitted in our equation.

4Therefore we are not explicitly modeling the investment and consumption channels mentioned in the previous section,
but implicitly capturing them through the reaction of the capacity utilization rate.
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which the interest rate increases (decreases) if the average inflation rate in the last 7, periods is above

(below) the target.

T,
ZiL Pt—i

T
) an

iy =11+ p(

where p > 0 is the sensitivity of the nominal interest rate to the inflation gap, 7, > 1 is the number
of periods considered by the monetary policy rule, p; is the inflation rate considered by the monetary
authority (growth rate of p;), and 1 > p’ > 0 is the inflation rate target.

By definition, the real interest rate is given by equation 12:

(1 + )

—1 12
0+ p0) (12)

Tt =

3.4 Exchange rate

Following the post-Keynesian framework of exchange rate determination, we assume that changes in
the interest rate differential lead to portfolio adjustments by investors that have implications for the
international capital flows and, consequently, for the nominal exchange rate (Andrade and Prates, 2013,
Kaltenbrunner, 2015, Ramos, 2016). This equation leads to an opposite result from the one implied by
the uncovered interest rate parity, where interest rate changes are offset by expectations of exchange
rate movements. Here, an increase in the domestic interest rate leads to an appreciation of the domestic
exchange rate when other risk considerations are kept fixed. > Accordingly, the nominal exchange

rate depends on the change in the interest rate differential, as reported in equation 13:

Te
e =ea+ €Y A (13)
=0

where £ > 0 is a fixed parameter capturing the sensitivity of the exchange rate to changes in the interest

differential, 7. > 1 is the number of periods for exchange rate adjustment to changes in the interest

rate differential, if = ¢ — 1 1s the interest rate differential, where 1 > iy > 0 is the fixed nominal
interest rate in the foreign sector.

By definition, the real exchange rate is given by equation 14:

EtDf
rer, = ——1t (14)
Dat
151t is worthwhile mentioning that EMDE’s currencies have a lower currency premium and, therefore, are demanded for
speculative purposes in periods of low risk aversion, when the international liquidity preference is low (Ramos, 2016).
However, we omit this important component in our equation since the analysis of this dimension is beyond the scope of
this article.
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4 Simulation results

The model described in the previous section is coded in R and three scenarios are simulated to capture
different transmission mechanisms of the monetary policy.!® While only the nominal exchange rate
channel is considered in the ER scenario and only the economic activity channel in the UT scenario,
both channels operate in the baseline scenario. The parameters that change across the scenarios are

reported in table 1.7

Table 1: Parameter values

Parameter Description Baseline ER UT
y sensitivity of capacity utilization to the real interest rate 5 0 5
13 sensitivity of the nominal exchange rate to changes in the interest rate differential 2 2 0

Note: ER: exchange rate channel, UT: capacity utilization channel.

All scenarios are simulated for 1000 periods and subject to a temporary increase in the foreign
inflation rate at time ¢ = 500 (after the steady state has been reached), which leads to a two percentage
points increase in the foreign inflation rate that lasts 20 periods. At ¢ = 520, the foreign inflation rate

returns to its initial value.

4.1 Inflation rate dynamics

Figure 2 reports the inflation rates for the foreign and domestic sectors. As described above, the
positive shock to the foreign inflation rate leads to a higher foreign inflation rate from ¢ = 500 to
t = 520. This shock triggers an inflationary process in the domestic economy, leading to an inflation
rate larger than the targeted inflation rate (97 = 0.02). This is caused both by the increase in the
inflation rate of imported goods and by a change in the terms of the conflict over the domestic income

distribution that had been previously established.

16Since we are mostly concerned with the distributive effects of monetary policy when reacting to foreign shocks, that is,
under the inflation targeting regime, we do not report a no-reaction scenario (which would only capture the distributive
impact of the foreign shock). In such a scenario, the results for the main distributive variables (wage share and ratio
between real wages) fall between the results for the ER and UT scenarios and do not present the permanent effects
captured in the Baseline and UT scenarios. These results are available upon reasonable request.

17 All parameters and initial values for the baseline configuration are reported in table 2 in Appendix section.
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Figure 2: Inflation rates
Note: ER: exchange rate channel, UT: capacity utilization channel. The baseline scenario includes both channels.

Indeed, by causing a strong shock to the real exchange rate, the shock to the foreign inflation
rate leads to a reduction in the wage share desired by firms (see equation 6), which increases the gap
between the wage share desired by firms and that desired by workers. In the post-Keynesian literature,
this gap is known as the aspiration gap, and it is directly related to the level of the domestic inflation
rate, as it leads to higher nominal wage and price adjustments as each class tries to come closer to
its desired share (Lavoie, 2022, Rowthorn, 1977). As shown in Figure 3, at the beginning of the
simulation period (before the shock), the aspiration gap slowly adjusted towards a stable value that
was compatible with the targeted inflation rate. The shock to the foreign inflation rate increases the
aspiration gap above this level, indicating that also the domestic prices are now growing at a higher
rate and thus contributing to the increase in the inflation rate experienced by the domestic economy.
After the shock, the dynamics of the aspiration gap is also explained by the response of the monetary

authority, and it slowly decreases towards the level compatible with the inflation rate target.

0.450

0.400

0 250 500 750 1000
Period

Scenarios: Baseline ———- ER ----::oo uT

Figure 3: Aspiration gap

Note: ER: exchange rate channel, UT: capacity utilization channel. The baseline scenario includes both channels.

The initial impact of the increase in the foreign inflation on the interest rate is to decrease its real
level because of the pass-through effect on the domestic inflation rate (Figure 4). However, under

inflation targeting, the monetary authority responds by raising the nominal interest rate. Consequently,
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the real interest rate only starts to grow when the increase in the nominal interest rate is large enough to

compensate for this effect. In all scenarios, the nominal and real interest rates are kept at a higher level
after the shock to the foreign inflation rate in the new steady state. This is because the response of the
inflation targeting regime described in equation 11 is such that the interest rate is adjusted only when
there is a gap between the actual and targeted inflation rate. When the foreign inflation rate returns
to the baseline value, it contributes to the decrease of the domestic inflation rate towards the targeted
inflation rate, and the nominal interest rate is no longer adjusted when the target is reached. Yet, there
are no factors causing a return of the nominal interest rate back to its initial values, which suggests a

long-term effect of the temporary shock to the foreign inflation rate.
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Figure 4: Interest rates

Note: ER: exchange rate channel, UT: capacity utilization channel. The baseline scenario includes both channels.

The increase in the interest rate is smaller in the baseline scenario than in the other two, which is
due to the combination of the two transmission mechanisms that contribute to lowering the domestic
inflation rate. This, in turn, means that the inflation target is reached with a weaker response by the
monetary authority than would be the case if only one transmission mechanism was in place.

In fact, the dynamics of the model can be further discussed by analyzing the transmission mecha-
nisms of monetary policy. As reported in Figure 5, when the exchange rate channel is active (baseline
and ER scenarios), the response of the monetary authority leads to a reduction in the nominal exchange
rate. Such reduction is larger in the ER scenario than in the baseline scenario due to the stronger
increase in the nominal interest rate in the former, as discussed above. Thus, while all scenarios are
characterized by a significant initial increase in the real exchange rate resulting from the large increase
in the foreign price level with respect to the domestic price level (increase in the numerator of equation
14 relative to its denominator), when a nominal currency appreciation takes place, the increase in the

real exchange rate is much smaller than otherwise.
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Figure 5: Exchange rates
Note: ER: exchange rate channel, UT: capacity utilization channel. The baseline scenario includes both channels.

This indicates that the nominal currency appreciation attenuates the effect of the shock on the
foreign inflation rate by reducing the size of the real currency depreciation, with important implications
for the dynamics of the domestic inflation rate. The nominal currency appreciation reduces the increase
in the price of tradable goods when converted to the domestic currency, thus reducing the imported
inflation component. While this contributes to the reduction of the domestic inflation rate, there is also
an important effect of the smaller increase in the real exchange rate to the aspiration gap, since the
extent to which firms reduce their desired wage share will be smaller. Consequently, the real currency
appreciation also contributes to the reduction of the domestic inflation rate by reducing the aspiration
gap through an adjustment that is mostly related to the firms’ behavior.

In comparison, when the economic activity channel is active (baseline and UT scenarios), the
response of the monetary authority leads to a reduction in the capacity utilization rate due to the
increase in the real interest rate, as observed in Figure 6. This reduction is larger in the UT scenario
than in the baseline scenario due to the larger increase in the real interest rate in the former. The
decrease in the capacity utilization rate is assumed to lead to an increase in the unemployment level,
exerting a negative effect on workers’ bargaining power. In the model, this is captured by a decrease
in the wage share desired by workers (equation 9). Consequently, this channel contributes to the
reduction of the domestic inflation rate by reducing the aspiration gap through a reduction in the wage
share desired by workers. As discussed further below, this mechanism concentrates the burden of the

inflation control on workers.
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Figure 6: Capacity utilization rate

Note: ER: exchange rate channel, UT: capacity utilization channel. The baseline scenario includes both channels.

Regardless of the transmission mechanisms, the results suggest a long-term effect on key variables
such as the nominal exchange rate and the capacity utilization rate, which helps to understand the
long-term effect on the interest rate that was discussed above and, in particular, why there are no

factors causing a reduction of the interest rate back to its initial level.'8

The main explanation for these
long-term effects is the fact that the temporary increase in the foreign inflation rate means a permanent
effect on the foreign price level and, unless compensated by other mechanisms, a permanently higher
real exchange rate. Since domestic prices adjustments are a positive function of the real exchange
rate, a higher level of foreign prices (or nominal exchange rate) leads to inflationary pressures. This
permanent (potential) inflationary pressure requires a permanently higher level of the interest rate
(unless the real exchange rate reverts back to its initial level).

In the ER scenario, since the exchange rate channel is the only transmission mechanism of the
monetary policy, the nominal interest rate increases until it fully compensates for the increase in the
foreign price level and reaches the initial real exchange rate, which is the level compatible with the
inflation rate target. When such a value is reached, no further increases in the nominal interest rate
are required, if an appreciated domestic currency is maintained to compensate for the higher level
of foreign prices. This adjustment is not present in the UT scenario, which is why the real exchange
rate is kept at a much higher level. Since this leads to a higher inflationary pressures, the inflation
target can only be obtained by a keeping a lower capacity utilization rate, as economic activity is the
sole transmission mechanism in this case. In other words, in this case it is necessary to keep lower
nominal wage growth rates to compensate for the higher real exchange rate. Therefore, the inflationary
pressures caused by stronger strength of firms in the conflict over the domestic income distribution
(expressed by a higher real exchange rate) is compensated by reducing workers’ strength. As the
baseline scenario is a combination of the dynamics described for both the ER and UT scenarios, these

long-term effects are also observed therein, only with different magnitudes.

8More precisely, one could expect that the higher level of the interest rate when the foreign shock is over would cause an
inflation rate below the target, thus triggering a new adjustment of the interest rate back to its initial level.
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4.2 Income and inflation inequalities dynamics

The previous section emphasized the different natures of the inflation control through monetary policy
depending on its transmission mechanisms. We now analyze the implications of these dimensions
to inequality captured by two different variables: the wage share and the difference in inflation rates
for high- and low- wage workers. While the former captures the functional income inequality, the
latter captures the dynamics of the inflation inequality. Combined, they offer a more comprehensive
understanding of the effects of foreign inflationary shocks and of the response of the monetary authority.

Figure 7 shows the dynamics of the wage share. In all scenarios, the increase in the foreign inflation
rate is accompanied by a decrease in the wage share in the domestic economy, in the short run. As
previously discussed, this occurs because this shock leads to a strong increase in the real exchange rate,
which tends to benefit firms and cause a change in the functional income distribution towards profits.
More precisely, this is associated with a decrease in wy, in equation 6 that, ceteris paribus, leads to a

lower wage share.
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Figure 7: Wage share

Note: ER: exchange rate channel, UT: capacity utilization channel. The baseline scenario includes both channels.

Nevertheless, the nature of the inflationary control is of primary importance to the long-run
dynamics of the wage share. In the ER scenario, the inflation rate is controlled by a nominal currency
appreciation, which brings the real exchange rate back to its initial level (Figure 5). Therefore, while
the initial shock benefited firms (causing a decrease in wy ), the nominal currency appreciation controls
the inflation rate through a reduction in the aspiration gap that is generated by increasing wy; back to
its initial level (and, thus, closer to the wage share desired by workers). Consequently, the wage share
also returns back to its initial level.

The opposite process occurs in the UT scenario, in which the wage share stabilizes at a lower level.
As discussed above, in this scenario the inflation rate is controlled by keeping the capacity utilization
rate at a lower level. This means that the aspiration gap is reduced through a decrease in the wage
share desired by workers (w,, ; in equation 9), bringing it closer to the wage share desired by firms,
which had been decreased by the shock in the foreign inflation rate. Therefore, the increase in interest
rates when the economic activity is the sole transmission mechanism of the monetary authority leads

to a further decrease in the wage share.
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Since the baseline scenario is an average of both effects, the decline in the wage share is not as large
as in the UT scenario, but it is also characterized by a lower wage share in the long run, as capacity
utilization is permanently kept at a lower level. This suggests that whenever controlling the inflation
rate requires a reduction in capacity utilization (and higher unemployment rates), lasting effects on the
functional income distribution may arise.

The combination of a lower wage share and higher prices of tradable goods, as well as higher
prices of non-tradable goods, leads to a reduction in the real wage of both groups of workers (Figure
8). These real wages are calculated by considering the group-specific consumption baskets and, thus, a
larger share of tradable goods for low-wage workers. Consequently, the loss in purchasing power is
much larger to the low-wage workers than the high-wage workers, as expressed by the larger decrease

in the real wage of the former in comparison to the latter.
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Note: ER: exchange rate channel, UT: capacity utilization channel. The baseline scenario includes both channels.

This indicates that these workers are experiencing different inflation rates.!” Indeed, Figure 9
shows that the shock to the foreign inflation rate causes an increase of the real wage of high-wage
worker relative to that of the low-wage workers and a lower inflation rate experienced by the high-wage
workers relative to that experienced by the low-wage workers. Moreover, the ratio between the real
wages increases more in the UT scenario than in the ER scenario, with the baseline representing an
intermediate case. This reflects the fact that in the UT scenario the gap between the group-specific

inflation rates increases more than in the other scenarios.

19Recall that the ratio between their nominal wages is kept constant throughout the simulation periods.
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Note: ER: exchange rate channel, UT: capacity utilization channel. The baseline scenario includes both channels.

The dynamics of inflation inequality described in Figure 9 is strongly linked with how inflation
is controlled in each scenario or, in other words, the specific transmission mechanisms. In the ER
scenario, the inflation rate is controlled by an exchange rate appreciation. While the exchange rate
is appreciating (Ae; < 0), the price in domestic currency of the tradable goods grows less than the
price denominated in domestic currency. This attenuates the higher levels of the foreign inflation rate
during the period of the shock. When the shock is over, the domestic currency continues to appreciate
for a while (until the real exchange rate reaches its initial value). This continues to reduce the growth
rate of the price of tradable goods in domestic currency, which leads to a lower growth rate of tradable
goods prices relative to non-tradable goods prices. As a consequence, for some periods after the shock
is over the high-wage workers are experiencing a higher inflation rate than the low-wage workers.
Overall, in the ER scenario, since there is a lower growth rate of tradable goods prices in domestic
currency relative to the other scenarios, the increase in inflation inequality caused by the foreign shock
is attenuated.

In contrast, in the UT scenario the inflation rate is controlled through a reduction in the growth rate
of nominal wages and, consequently, of domestic prices. Since the domestic prices are more important
to the average price level of the high-wage workers’ consumption basket, these workers experience
inflation rates that are even more distant than that of the low-wage workers. This suggests that, when
the inflation rate of domestic prices is reduced to compensate an increase in the average inflation rate
caused by a foreign shock, the response of the monetary authority tends to further increase the inflation

inequality that was initially generated by the foreign shock.

5 Conclusion

The nature of foreign price shocks means that they are an external factor influencing the class conflict
between domestic agents. Their direct effect on the prices of certain goods tends to lead to: 1) a real
depreciation of the domestic currency; ii) an increase in the inflation rate; iii) an increase in profits
in some sectors (increasing the aggregate profit share), and; iv) an increase in inflation inequality,

reducing the real wage of workers who are more exposed to these shocks (most likely low-wage
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workers). Moreover, as workers seek to protect themselves and firms try to benefit from the higher real

exchange rate, there is a secondary inflationary pressure arising from the domestic economy dynamics.
When monetary policy responds to these inflationary pressures, it can either worsen or attenuate these
distributive effects depending on the strength of its transmission mechanisms.

This offers a very specific example of the interaction between the many layers that impact the
distributive effects of monetary policy, as discussed by Rolim and Marins (2022). In the case of foreign
price shocks, the reaction of the IT regime can amplify the distributive consequences by not acting
directly on the source of the shock (and thus requiring lower bargaining power of workers to fight
it), but it may also attenuate these consequences when it is possible to affect the real exchange rate.
Therefore, there is no policy prescription that fits all countries when it comes to fighting inflationary
pressures created by foreign price shocks. Moreover, it seems inappropriate to claim that fighting
inflation is always a tool to protect the poor, in particular if lower economic activity is required, since
workers will face higher unemployment and an even lower wage share, while low-wage workers will
be in an even worse position relative to high-wage workers.

While we consider these as very robust conclusions that should be taken into consideration when
discussing the distributive effects of monetary policy, we highlight two main caveats. First, our model
does not capture interest payments to creditors or the effect of interest rates on asset prices, so it
represents better the changes in distribution among workers and firms. Secondly, we do not consider
the possible effects of the wage share and real exchange rate, which would be related to the type of
demand regime (wage- or profit-led), and the effects of real wage inequality on demand. Finally, we
recognize that the international context is also relevant. For instance, the sensitivity of the exchange
rate to the domestic interest rate can change according to external conditions. Moreover, the exchange
rate channel is less effective when all countries are facing an inflationary shock and responding with

higher interest rates. Considering these aspects is part of our future research agenda.
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Appendix: Parameters and initial values in baseline specification

Table 2: Parameters and initial conditions

Parameter Description Value
omL share of non-tradable goods in the consumption goods basket for group H, L (0.95,0.5)
o sensitivity of capacity utilization to the real interest rate 5

1) ratio between high- and low-wage workers’ nominal wages 2

A sensitivity of workers’ desired wage share to the capacity utilization rate 0.5
p sensitivity of the nominal interest rate to the inflation gap 0.1
© sensitivity of price adjustments to the difference between the desired wage share by firms and realized wage share 0.1
Y sensitivity of firms’ desired wage share to the real exchange rate 0.2
Q sensitivity of wage adjustments to the difference between the desired wage share by workers and realized wage share 0.1
Winaz maximum wage share desired by firms 0.7
Winin minimum wage share desired by workers 0.5
13 sensitivity of the nominal exchange rate to changes in the interest differential 2

€o initial nominal exchange rate 1

if nominal interest rate in the foreign sector 0.02
10 initial nominal interest rate 0.02
ny share of high-wage workers in total employment 0.25
Pl initial price of non-tradables (in domestic currency) 100
Di—i initial inflation rate fori = 1, ..., T; 0.02
pr inflation rate target 0.02
pé initial price of tradables (in foreign currency) 100
Dt foreign inflation rate 0.02
T. number of periods for exchange rate adjustment to changes in the interest rate differential 4

T, number of periods considered by the monetary policy rule 4

Ug capacity utilization rate when the real interest rate is equal to zero 0.8
Ug initial capacity utilization rate 0.8
Wr0 initial nominal wage for low-wage workers 44
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