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1 Introduction

Despite the decline in labor share over recent decades and the increased instability of inflation in many
countries worldwide, the relationship between these two factors has been largely overlooked. Empirical
evidence so far contradicts predictions from new Keynesian models. For example, Cantore et al. (2020)
present evidence that monetary policy tightening led to an increase in labor share and a decrease in real
wages during the Great Moderation period in the United States, the Euro Area, the United Kingdom,
Australia, and Canada—opposite to what theoretical models predict. In contrast, Kaplan and Zoch (2020)
and Chu (2020) show that when monetary policy shocks and markup shocks are positively (or negatively)
correlated, monetary contraction increases (or decreases) both total labor share and price markup. As a
result, the labor share is countercyclical in the first case and procyclical in the second.

Using Calvo-style models of nominal rigidities, Gai et al. (2001) demonstrate that their model explains
the simultaneous decline in inflation and labor share in the Euro Area. However, Lawless and Whelan
(2011) show that, under realistic parameter values, the model fails to explain the joint behavior of inflation
and labor share in Europe. Furthermore, they find that the model performs poorly when applied to
sectoral data, consistently producing negative estimated coefficients on the labor share across various
inflation specifications.

Regardless of the causal link studied, and despite the lack of a clear empirical conclusion, previous
research has relied on short-run models. In this study, we aim to examine the relationship between inflation
and labor share in both the short and long run. To achieve this, we employ an endogenous growth model
to characterize both steady-state behavior and transitional dynamics.

Recent literature, beginning with Funk and Kromer (2010), Chu and Lai (2013), and Chu and Cozzi
(2014), has explored the long-run effects of inflation within endogenous growth models, highlighting the
non-neutrality of monetary policy, despite its quantitatively small effects. Their approach uses cash-
in-advance (CIA) constraints on consumption expenditures and capital costs to analyze the effects of
inflation on growth (e.g., Chu et al., 2019; Gil and Iglesias, 2020) and inequality (e.g., Afonso and
Lima, 2023; Afonso and Sequeira, 2023). Also regarding the effect of inflation on the skill premium the
literature is not consensual. While Afonso and Lima (2023) point out for a rise in the skill premium due
to inflation according to some assumption of different CIAs in the model, Afonso and Sequeira (2023)
point out for a negative relationship between both variables, Chu et al. (2019) find an inverted U-
shaped relationship between inflation and inequality meaning that inflation increases inequality only for
lower levels of inflation. Finally, Hu et al. (2024) argues for a U-shaped relationship for sufficiently big
countries, indicating that inflation may decrease inequality for lower level of inflation. As Afonso and
Sequeira (2023) and Hu et. al. (2024) focus on open economies setup, the (theorectical) sign of the effect
seem to depend on the openness of the economy.

Noteworthly, none of these studies examine the impact of inflation on labor share, despite it being a
natural next step. Our research aims to fill this gap.

We present new evidence on the relationship between inflation and the labor share. This tend to show
a cointegration relationship between both variables and also other controls. However, our results show
that when significant effect is detected it is negative and only in the short-run. In the long-run, inflation
tend to be non-significantly related to the labor share, whatever the set of controls considered. Then,
we investigate the theoretical effects of inflation on skill-premium and the labor share through a (small

open economy) overlapping generations endogenous growth model with cash-in-advance (CIA) constraints



affecting either consumers or R&D firms. Inflation increases the supply of skilled workers through cash-
in-advanced consumers by creating more incentives for low-skilled workers to pursue education and avoid
its negative consequences, which are felt more strongly by this type of worker. This, in turn, under certain
conditions, leads to a higher share of scientists and a lower skill premium and labor share. Through R&D
firms facing liquidity constraints, it decreases the demand for scientists and skilled workers, leading to the
same effect in the skill premium and the opposite in the labor share.

The paper is organized as follows. In the next Section we present empirical evidence on panel data
relating the labor share and inflation. In Section 3 we present the model and the theoretical results.

Section 4 concludes.

2 Some Empirical Evidence

2.1 Descriptive statistics

Our dataset includes yearly observations for 38 countries between 2000 and 2019: Australia, Austria,
Belgium, Canada, Chile, Costa Rica, Czechia, Denmark, Estonia, Finland, France, Germany, Greece,
Hungary, Iceland, Ireland, Israel, Italy, Japan, Latvia, Lithuania, Luxembourg, Mexico, Netherlands,
New Zealand, Norway, Poland, Portugal, Korea, Slovakia, Slovenia, Spain, Sweden, Switzerland, United
Kingdom, United States.

The main variables used are the labor share taken from the Penn World Table (PWT) 10.01 (Feenstra
et al., 2015), inflation (based on consumer prices) which source was the World Bank Database, and
unemployment and taken from the same source as inflation. We also use investment in physical capital
(k) from the PWT and human capital (h) from the World Bank Database. Table 1 shows descriptive
statistics.

For the full dataset we can observe the negative correlation between our two variables of interest
(Figure 1).

Table 1: Descriptive statistics

Variables N  mean sd min max variance median skewness kurtosis

labor share 720 56.44 6.556 31.68 71.00 42.98 42.98 -0.934 4.547
inflation 720 2407 2.245 -4.448 15.40 5.038 5.038 1.936 9.347




Figure 1: Scatterplot of all the datapoints in the database showing a negative correlation between the two
main series.
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Further tests presented in the Appendix. After showing that most variables are at least I(1), a

! Building on these results

cointegration test shows there is evidence of the existence of a cointegration.
we move into the estimation of a model with a panel ARDL specification, following (Pesaran & Smith,

1995; Pesaran et al., 1999), as described in the following section.

2.2 Long-Run and Short-Run relationships

In the empirical application we make use of a Mean Pooled Group estimator to analyze the link between
inflation and the labor share in the short and long-run. A significantly negative coefficient for the lag of
the labor share is a test for cointegration.

The baseline specification we estimate is the following:

Alabor share; ; = 8y + 1 Ainflation; ; + f2Aw; + v (labor share; ;1 — aqinflation, ;1 — aou; 1) + €4

(1)

where labor share and inflation are self explanatory and u is a measure of unemployment. In alternative
specifications we also use investment in physical capital (k) and human capital (h) and a trend as controls.
Unemployment is used as a control due to its short-run relationship with inflation (through the Phillips

curve) and the potential effect in equilibrium wages thus potentially affecting the labor share. The

1Tt is important to note that all the considered variables — except human capital (h)—, in first differences are 1(0).



inclusion in some specification of investment and human capital are due to their role as engines of growth

(the first mainly in the short run) and thus potentially affecting the labor share.

Table 2: Summary of Empirical results

1) (2) 3) 4) ) (6)
y -0.596™*%  -0.798*** -1.042%%% -0.158 -0.581%*%  -0.816***

(0.067) (0.072) (0.144) (1.280) (0.087) (0.087)
Ainflation;, -0.050 -0.103 -0.380% -4.856* -0.088 -0.173*
(0.082) (0.081) (0.227) (2.557) (0.091) (0.1000)
inflationg, , 0.037 0.053 0.167 1.092 0.150 20.018
(0.101) (0.116) (0.318) (4.932) (0.132) (0.155)
trend No Yes No Yes No Yes
Controls u u u,he,Agfcg u,he,Agfcf  w,Agfcf  u,Agfcf

Note: unemployment is included as control in Columns (1) and (2); unemployment, human capital and investment (in the
short-run) are included as controls in Columns (3) and (4); unemployment and investment (in the short-run) are included
as controls in Columns (5) and (6). In columns (2), (4) and (6) a trend is included. All regressions include a constant which
is not shown. S.d are included below each coefficient in parenthesis. * indicates significance at <10% level; ** indicates
significance at <5% level; *** indicates significance at <1% level.

There are three main takeaways from the results in Table 1. First there is evidence of cointegration
since the coefficient of the lag of the dependent variable is negative and statistically significant. Second the
long-run effect of inflation represented by the coefficients of inflation; ;_; is always non-significant. Third
the short-run effect of inflation represented by the coefficients of Ainflation; ; are either non-significant or
statistically significant with a negative sign. This pattern is repeated also in several experiments we did
which are not shown in the table.

In the next Section we develop a OLG model which reassess the effect of inflation in the skill premium

and the newly addressed effect of inflation in the labor share.

3 An Overlapping generation model with money demand

We now analyze the theoretical impacts of inflation in the skill premium and the labor share. To do so we
consider as baseline model a two-generation overlapping generations model (OLG) in a similar manner as
other approaches in the literature (e.g., Prettner and Strulik, 2020), where time evolves discretely with
each time corresponding to the period of a generation. In subsection 3.1, we develop the baseline model
with money demand introduced through the assumption that individuals have cash-in-advance (CIA)
constraints in consumption and analyze the impacts of inflation in this context. In subsection 3.2 we
introduce money demand by assuming that firms in the R&D sector face CIA constraints, explain the

main differences relative to previous extension and analyze the impacts of inflation in this context.

3.1 Cash-in-advance constraints in consumption
3.1.1 Individuals

We assume that individuals live for two periods, working age and old age, and are each randomly assigned
an ability level from a distribution between 0 and 1. Before working age, they become aware of their ability
level and choose accordingly between two mutually exclusive alternatives regarding how to spending time
in working age: (i) if they have an ability level below some threshold @, they spend all the available time
effectively working, (ii) otherwise, they spend a fraction n of the available time studying to increase their
skills, by enrolling in tertiary education and obtaining high-skilled human capital, and the remaining time,

1 —n, working.



Those who opt for (i) are of type j = L or low-skilled and those that opt for (ii) are of type j = H
or high-skilled. Considering that the total number of supplied working hours is L7, and that the number
of hours supplied by low-skilled and high-skilled workers are given, respectively, by Lit and L%t, the
previous assertion that the corresponding population shares of supplied hours are as follows:

Ly,

Ly,
Tézg’ l%’tETtS=1—g,lf,t+lf“=1. (2)

lit =

We assume that choice (ii) implies an a disutility from the required effort. Therefore, the individual
must compare the advantages of studying, which are higher wages, with the disadvantages, which are
enduring a period without receiving any wages and a disutility from the required effort. Considering this,
and that individuals experience utility from consumption in working age and old age, the lifetime utility

of individuals of type j in period ¢ is given by

uj ¢ = log (cj,¢) + Blog (djs41) — 1jj—gw (a), (3)

where ¢; + and dj ;41 are the consumption levels of individuals of type j at time ¢ (when they are young
adults) and time ¢ + 1 (when they are old), respectively, 3 is the discount factor, 1j;—p) is the indicator
function which assumes the value of one for individuals of type j and w (a) captures the disutility from

. . . . AN . . o1 . (90.)(0.)
studying. Regarding the latter, we assume that (i) is a negative function of ability, i.e., =5~ < 0, to

capture the fact that that the less skill an individual has the higher the difficulty of obtaining a college
degree, (ii) individuals with an ability level below some threshold a,,;, experience infinite disutility from
studying, i.e., w (a) = 0o for a < amin, which captures the notion that not all individuals are effectively
able to obtain a college degree due to implying a prohibitive effort. These features are conveniently

captured by the following function:

( ) o) agamin (4)
w(a) = ,
Hlog(aff . >7 a > Gmin

where 6 and N are parameters used for calibration of the ability function further ahead. Following Prettner
and Strunik (2020), we assume for simplification that § = 1 — 3.

In period ¢, the adult j earns expected wages of w; (1 —n;) per unit of time, where, from the previous
discussion 7; is the time devoted by individual j to studying, which is zero if j = L and 1 otherwise. In

turn, the expected wage is determined by the following expression:

WLt j=1L
Wit = ’ (5)
’ S S -
I awnas +lgywnye j=H

where lfI’A’t = L%,A’t/Lth and lI%,Y,t = L}g{’y’t/LfI’t are the share of high-skilled workings supplied
to R&D and manufacturing, respectively, l}%,Y,t + lf{, 4+ = 1. In turn, these wages can be allocated either

to consumption in that period, ¢;, savings, s;, or holding real monetary balances, m;, = M,/P,, where



M, are monetary balances and P, is the aggregate price level. This implies the following flow restriction
o+ Mi/Pi+ 850 = wie (1 =), (6)

In period ¢ + 1, individual j is now a retired old individual which consumes, d; 41, all of his sources
of income, which are real monetary balances held as an adult, M, /P; 11 = m; (1 + 7Tt+1)_1, where
mi41 = P/P,_1 — 1 is the inflation rate, the savings made as an adult, s, and the corresponding real
interest, 7,415;,¢, where 7,41 is the real interest rate, which is exogenous as a resulting of assuming a
small economy with perfect capital mobility with the rest of the world. This implies the following flow
restriction

dji1 = Rsji+ M;/Pjii1, (7)

where R = (1+741). Finally, the relevance of real monetary balances in the previous flow restrictions
is determined by assuming, following Hahn and Solow (1995), that a fraction 0 < p; < 1 of consumption
during old age must be financed with real monetary balances. We also assume that lower-skilled individuals
due to having a lower ability level than high-skilled individuals face more difficulties in understanding
payment technologies that require real money assets, therefore, that pup > ppy.

We assume that this restriction is binding, implying the following CIA constraint:

mje = (14 mp1) pydj ey, (8)

From here, it becomes apparent that inflation by devaluing money forces households to increase their
money balances holdings in period 1. Since the real monetary balances held by old individuals are those
that they accumulated as adults, that the demand for real money balances in each period ¢, m;, is the
sum of the demand of the demand made by young individuals, which we assume to be totally satisfied by

the monetary authorities, i.e.
s D _ s
my =my = ZLj,tmj,ta (9)
J

In turn we assume that the government determines the growth rate of the supply of real money balances,

IMS t+1 = mfﬂ/mf — 1, according to a chosen inflation target, 7, i.e.

_ mP
my
If we maximize (3) subject to (6), (7) and (8) we obtain following expressions for optimal consumption
in each period -
wj,e (1 —15) _ Rpw (1 —my)
— o A = )
p+1 ’ (B + 1) P (Ti41)

(11)

Cjt =

where P; (m¢41) = Rpj (w41 +1) — p; + 1 is a function that incorporates the effects of inflation on
consumption which is equal to 1 in the baseline specification without CIA constraints. Replacing (11) in
(3), we can obtain the expression for indirect utility and comparing utility levels of individuals of type j,

we obtain the following condition for individuals to choose to be high-educated:



umgs > ur s < w(a) <w =log <P€H (Wa,L,e (1 — 77))6+1) ) (12)

where Pr g = Pr/Prg and Wi+ = Wiy /Wr . Considering (4) in (12), and solving for a we can
obtain the threshold ability level

=

w

wa) <w e a>a=a=anin+Re 7 =, + R (PL,H (1)’ Wiarpe (1 77))5+1> : (13)

Therefore, considering (13) and (2), we obtain the following expression for the supply of high-skilled

workers:

=

Bre=1=a=1=amm =R ((Wapa (0 =n) "7 P (i) (14)
From this expression, we derive the following Lemma.

Lemma 1. The threshold level of ability decreases with the skill premium and, in the presence of cash-in-
advance constraints in consumption that are more pernicious to low-skilled workers, also inflation. This

in turn increases the labor supply.

Proof. If we differentiate @ with respect to m;41 and Wy 14, considering equation (13), we obtain the

following expressions, respectively:

da_ _ _Rﬁ (@ — amin) (4L — pr) da (@—amin) (B+1) (15)
041 P20PL 1 T OWi, L W40
If is clear that aWiQL - < 0 and, if ur, > py > 0, also that 87?i1 < 0. In turn, if we differentiate l}?t

considering (14), we obtain the following expression

81?{,75 o Oa 81?1,75 Oa

= — s — — — 3
87rt+1 87rt+1 aWHﬁL,t aWH,L,t

g,

S
Therefore, 2.t > (0 and e > 0. O

) Omg41

We now provide some intuition for this lemma. If low-skilled individuals are more cash-constrained
than high-skilled individuals, an increase in inflation has a relative higher impact on the resources available
each period for consumption and, therefore, a stronger negative impact on consumption possibilities. An
increase of the skill premium has qualitatively the same impact. Both lead to an increase of the incentives
for pursuing a college degree, which is reflected on a lower threshold level through (13), as more previously
low-skilled workers are willing to endure a higher level of disutility from studying since they would be
worse off in the alternative scenario. In turn the assumption that low-skilled individuals are more cash-
constrained than high-skilled individuals can be justified by less financial literacy associated with less
human capital yielding less holding of non-liquid money, and more precautionary behavior from low

skilled families.?

2Shaw (1996), e.g. show that more-educated individuals are also more likely to be risk takers, thus being less cash
constraint. Sequeira (2021) also assumes that as some education expenditures can only be supported with money holdings,
then human capital is negatively affected by cash-constraints.



3.1.2 Technology

We consider that the aggregate final output, Y;, is produced through the production function below, which
uses skilled manufacturers, i.e., high-skilled labor devoted specifically to production, Lg vy, low-skilled
labor, Ly, ;, and different varieties of physical capital in the form of machines and robot, with the quantity
employed of variety z being z.: and the stock of specific blueprints available of different varieties of

machines being A;.

L}I)%t (Zm T LT t) ; (16)

where a € (0,1) denotes the elasticity of output with respect to human labor that can be easily
automated. We conceptualize technological progress as an increase in the variety of machines in the
production process Ay, i.e., a growing technological frontier (or TFP growth). Therefore, A; also represents
the technological frontier of the country under consideration at time ¢. Profits of the producer of Y are
given by Ily; = Y; — Z’:t DzatTet — LayiWHy:t— Lpwr e, where p; ¢, Wy, and wr,; are the prices
of machine of type z, the wage of high-skilled workers devoted to production and the wage of low-skilled
workers, respectively, at time ¢. Considering (16) in the maximization of profits with respect to production

factors, yields the following inverse demand expressions for each factor:

11—« -«

Y;(1-a Ly vy, Luy,

WH )Yt = f7 wr,t =« (LL y Pzt = & 7x ) (17)
Yot )t z,t

The production of each machine of type z requires a unit of physical capital, which has a cost
equal to the gross real interest rate R, and therefore implies the following expression for profits II, ; =
(px,z,t — R) x,¢. It also requires a patented design which is acquired from the R&D sector, which is as-
sumed to only be valid during period ¢, which is consistent with the actual patent length duration of one
generation (approximately 20 years) as explained in Prettner and Strunik (2020).

Therefore, we have two types of varieties and, therefore, firms each period. The first one is type 4
corresponds to newly invented varieties, of which there are At, each protected by a patent, and, therefore,
produced by a single producer in monopoly, which implies the following optimal prices, quantities, and

profits respectively:

2 T—a
, Tip = (a) Ly, Wiy = LygyR Taai-—= = (1 —a). (18)

The second one is type j, corresponds to a old variety, of which there are A;_; quantity, i.e., a variety
whose design was invented before period t and, therefore, is no longer protected by a patent. Therefore
each of these varieties is produced in perfect competition, implying the following prices, quantities, and

profits respectively:
1
— a\ T-a
pit =R, xj = (E) Y Ly, I, = 0. (19)

Finally, in the R&D sector, new blueprints are produced using scientists, i.e., high-skilled labor devoted
to R&D, L 4+, according to the following standard R&D production

At = At — At,l = LH’A’t§7 (20)



where § is a parameter that measure the productivity of scientists. Following the standard approach in
the literature (Jones, 1995), we consider that the productivity level itself depends on a baseline exogenous
level, §, affected by: (i) intertemporal knowledge spillovers (the standing-on-giants’-shoulders externality),
and (ii) the duplication effects (the “stepping-on-toes” externality). These strength of these effects is
measured, respectively, 0 < ¢ < 1 and 0 < 1 — A < 1, which is reflected in the following standard

specification:
5 =0AL /Ly Ay (21)

The expected profits of a firm devoting resources to invent a new machine blueprint are II4; =
DA — Li g AW, A, Where pa ; is the price of a new patent and L; g4+ = LH,A,t/At is the quantity of
scientists employed by a single firm. Assuming free entry and considering that pa ; = IL; ; as well as (20)
and (21) implies the following optimal wage for scientists:

WH, AL = pai = 0A7 Ly y i (22)

Ay
Luat
3.1.3 General equilibrium expressions and analytical results

We now characterize the general equilibrium of the economy, where all individuals maximize utility, firms
maximize profits and goods market and labor markets are in equilibrium.

Replacing the expression for optimal profits of the producer of variety i in (18) in the optimal wage for
scientists in (22), and making use of (2) to express labor quantities as portions, we obtain the following
GE wage for scientists:

wiae = A Gl d iy (Lelme) (23)

where C; = R- T fa i = (1 — @). From this expression it is clear that the wage of scientists depend (i)
negatively on the share of scientists, due to the duplication effect, (ii) positively on the share of skilled
manufacturers since they have a positive impact on demand and, hence, profits of machine producers,
leading to more incentives to allocate resources to R&D and, therefore, increasing the productivity of
scientists, positively on the share of skilled workers due to the combination of previous effects and the
fact that (ii) more than compensates for (i).

Considering that Zf‘ T3, = At_lxit+Atxﬁt, the R&D production (20) and 21, and the he expressions
for optimal number machines of each variety in (18) and (19)we obtain the following expression for

aggregate output:
Yi=Luy: (At—ch + Af—lL?J,A,tC2) + L}{_,;tL%,u (24)
where Co = Co = ¢ (012/1?)ﬁ and C3 = (a/R)ﬁ. Replacing (24) in the expression for wages in

(17) and considering once again (2), we obtain the following general equilibrium expression for wages for

high-skilled workers in the manufacturing sector:

l (e}
wry = (1 —a) <At—1CB + AY Co (LtlH,A,tlH,t))\ + <lL’;> > . (25)
HY,tbH

From this expression it is clear that the wage of skilled manufacturers (i) depends positively on the

10



share of low-skilled workers, (ii) negatively on the share of skilled manufacturers, due to decreasing returns,
(iil) positively on the share of scientists due to their contribution to creating varieties of machines used
in production and, therefore, increasing their productivity, and (iv) positively or negatively on the share
of skilled workers according to which effect, (ii) or (iii), dominates, which, in turn, depends on the stock
of knowledge of the economy.

Considering (17), we obtain the following expression for the wage of low-skilled workers:

l I l1-—a
WL =« (H’Y’t H’t> . (26)

I

From this expression it is clear that the wage of low-skilled workers depends (i) negatively on the share
of low-skilled workers, (ii) positively on the share of skilled manufacturers, (iii) positively on the share of
skilled workers.

Dividing (25), (23) (26) across each other, expressing all in terms of shares of Iy 4, and lg,, and

further simplifying, we obtain expressions for the wage differentials between different types of workers:

Fre+Foy (71_”“ ))04

_wayt lH, AL I, t(1—lm At
Way At = = Cs+ 5 ) (27)
wh,Ar 1 —lga la,aelsy,
_ WHA: A—1 jA4a—1 a l1—a
Waare = ——==Fsulya,ory (L=lmar)” (1 —lme) =, (28)
WH, Lt
A
1—lge \'7° Cot (o)
_ WHYt _ A el Ht 4 Ta,Aclee
Wayire = — = =Fsddgaduyy -7~ e ay | +(29)
Lt ’ —lHAt o TtHt
X (.7"1,75 + Fa (lH,t(lle,A,t)) )
AZFL e A5 LY Af LPCi(1-0) Ca8 .
where F1; = - For = - F3e = —— and Cy = G From here we derive

the following lemma:

Lemma 2. In the presence of cash-in-advance constraints in consumption that are more pernicious to
low-skilled workers (i) an increase of the share of scientists increases the wage of skilled manufacturers
relative to other workers and decreases the wage of scientists relative to low-skilled workers, (i) an increase
of the share of skilled workers decreases the manufacturing wage premium and, for sufficiently high share

of skilled workers, also the wage of scientists and skilled manufacturers relative to low-skilled workers.

Proof. Taking the derivatives of (27), (28) and (29) with respect to [, results in the following expressions,

respectively, with the signals indicated below each one:

11



OWny Ay Cs+ (*)A (J:Lt (1= XNpuye) + Fou (hit)a (I—XNay:+ alH7A7t))

Y A, _ lH,A,tlH,t lH,Y,tlH,t
Olm Ay By ’
N—_——
+
OWn AL A—2 ja—1 Ata—1jl—
— T = —fg’tlH’A,tl?{’Y’tlHTta lL’ta (OélH,A,t + lH,Y,t (1 - )\)) )
Olu a
OWnyrt Fa Al je=2 ra—iji-a Ca(Maye+lmae(1—a))+ o
7. = HUH ALYH Yt H t Lyt 1=X =X lr,
Dlas ks (Fre (=) + Fo (r26-) )
—_—— Y tlH,
+

Taking the derivatives of such equations with respect to lf 4, results in the following expressions,

respectively, with the signals indicated below each one:

1o+ «

OWiyne Mot o (=) (Nug+a)

Ol Dy Addmyalo i ’
OWy ar 1 —21—a ~ >0 ile7t>l~H
OWnare — _\py iyt otz (s~ In) e
. Ht < 0 otherwise

+/-

a—1 jA+a—27—«

_‘7:37tl1/>I,A,tlH,Y,tlH-f;5 Ipx ) .
aWH,Y,L,t . e (1 —lN i 1 )\X <0 lle,t>lH
Oly, - % 4 \"Ht H I A tlee >0 h .
e x (Fre(t—a)+ Foy (=)") ) 45 otherwise

+/- 1.t 28 \ T voelae
where ZHzl—lfT‘l. O

We now provide intuition for this lemma, which is summarized in Table 6. An increase of the share of
scientists implies an (i) increase of the number of scientists, and (ii) a reduction of the number of skilled
manufacturers. Effect (i) implies a (i-a) reduction of the productivity of scientists, (i-b) an increase of
the number of varieties, while effect (ii) leads to a (ii-a) direct positive impact on the productivity of
skilled manufacturers due to decreasing returns in production, (ii-b) a direct negative impact on the
productivity of low-skilled workers also due to decreasing returns and (ii-c) a decrease of the demand of
machines, decreasing profits and incentives to allocate resources to R&D and, therefore, leading to a fall
of productivity and wages of scientists. All these effects imply that the wages of skilled manufacturers
increase relative to all other workers, i.e., scientists and low-skilled workers.

An increase of the share of skilled workers has different impacts because, while it leads to an (i) increase
of the number of scientists, an, in turn, effects (i-a) and (i-b), it also (iii) increases the number of skilled
workers and (iv) reduces the number of low-skilled workers. The combination of effect (iii) and (iv) causes
an increase of the wage of low-skilled workers and also has (iii) a negative impact on productivity and

wage of skilled manufacturers (iii-b) and a positive impact on the wage of scientists (ili-c). These effects
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have an ambiguous impact on the wage of skilled manufacturers and increase the wages of the remaining
workers, i.e., scientists and low-skilled workers.

In general equilibrium, (i) the distribution of skilled workers across sectors is such that wages of
scientists and skilled manufacturers are equal and (ii) the labor market is in equilibrium. In turn, condition
(i) implies that (i-a) the share of skilled workers adjusts endogenously to changes in the other variables
and parameters such that wages of skilled manufacturers and scientists are all always equal (i-b) the skill
premium is equal to the wage of scientists relative to low-skilled labor, which, in turn, is equal to the

manufacturing skill premium. These implications are represented, respectively, by the following equations:

lmae = lradee): Winyas (melga(lae)) =1, (30)

Wf]‘,L,t = Wﬁ,L (lire) = Waan (L, lf]’A}t(lH,t)) =Whay,nt (L, l§7A7t(ZH,t)> . (31)

From here, we define the following lemma, which will be important later on.

Lemma 3. In the presence of cash-in-advance constraints in consumption that are more pernicious to low-
skilled workers, the satisfaction of the arbitrage condition implies that (i) the share of scientists increases
with the share of skilled workers, and (ii) the skill premium decreases with the share of skilled workers,

for a sufficiently high share of skilled workers.

Proof. Applying the implicit function theorem to (30), yields the following derivative, with the signal

indicated below:

—1

alfI,A,t _ OWruyar | OWrHy A (32)
Olp Olms Olu Az
——
+ = +

Since by equation (31), W;}"L’t =Wyars (lHﬂf, l§’A7t(lH,t)), if we differentiate this expression with
respect to lx; we obtain the following expression, with the signal indicated below if [z > lo:
A A
Wi  dWare OWwgart Oiar OWmars

= = + . 33
Ol dlp Olaar  Oluy Oluy (33)
—_—— ——— —— e —

O

Condition (ii) implies that I3;, = lg: = lfé—},r Considering this as well as the equation derived from
condition (i), we obtain the following system of two equations, which can be solved implicitly for the

general equilibrium quantities of skilled labor and scientists:

1
6

lge = 1= amin —R (PL,H (7Tt+1)ﬁ ((1 —-n) WI?,L (l;{,t))ﬂﬂ) ) (34)

Giae = lUradlme) € Wiy ay (e lia(lae)) = 1. (35)

From here we derive the following proposition concerning the impacts of inflation on the Skill Premium

and workers distribution.
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Proposition 1. In the presence of cash-in-advance constraints in consumption that are more pernicious
to low-skilled workers, for a sufficiently high portion of skilled workers an increase of expected inflation
has a contemporaneous positive effect on the portion of high-skilled workers and scientists and a negative

impact on the Skill Premium.

Proof. Applying the implicit function theorem to (30), yields the following derivative, with the signal

indicated below if Iz > Z~H:

-1

olx AW

Hit _ da da HLt . (36)
0T Omey1 | OWa  dlugy
N——r —— | ——

+ - — —_

In turn, considering that I§; = I3 (m¢41) in (35) and the skill premium in (31) leads to the following

derivatives, with the signals indicated below if [ > ly:

8l}k{,A,t . mf—‘I,A,t al;[,t aW;I,L,t _ dWI?,L,t 81;{,15

0 meq1 luy Omg1’ 0w dlgy Omgr
—_— — e — ' —

+ + + - - +
O

The intuition is as follows. An increase in expected inflation leads to an increase of supply of skilled
workers as explained in lemma 1. This, as explained in lemmas 2 and 3, increases the wages of scientists
due to the additional demand by new skilled manufacturers that more than compensates the duplication
effect. The impacts on the wage of skilled manufacturers are ambiguous, depending on the level of stock
of knowledge of the economy, but are always inferior in magnitude to the previous effects. Therefore, the
relative wage of scientists increase and, consequently, the portion of scientists also increase as there are
more incentives for skilled workers to choose to work in the R&D sector rather than the manufacturing
sector. Concurrently, the wage of low-skilled workers increases due to their higher productivity, which
more than compensates any change in the wage of skilled workers, leading to a decrease of the skill
premium.3

Finally, we consider the following defining expression for the labor share in the manufacturing sector
(Ismy) as the sum of the labor in that sector of low- and high-skilled individuals (Ismr; and lsmg .,

respectively):

Lpwr ¢ _ Ly wHy:
— = smy = —

Y, Y, (37)

Ismy =lsmp s +lsmpy, lsmp =

Considering once again the expressions for general equilibrium wages of high-skilled workers (25), the

general equilibrium wages of low skilled workers (17), and general equilibrium output (24), we can obtain

3The causes a decrease of the supply of skilled workers, which attenuates the previous one but does not cancel them out.
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the following expressions for the manufacturing labor share of low- and high-skilled respectively:

o
=13 15 “ - — A
A 1Cs (W) (a =5 4 A70 (Liliy i) ) +1

From here we can derive the following proposition concerning how the labor share is affected by

* p—
lsmp,, =

ylsmy, =1-a. (38)

inflation.

Proposition 2. In the presence of cash-in-advance constraints in consumption that are more pernicious
to low-skilled workers, under certain conditions, in the short and medium-run an increase of erpected
inflation decreases he manufacturing labor share with ambiguous effects otherwise. In the long-run it does

not has any effect.

Proof. If we differentiate (38) with respect to inflation by applying the chain rule, we obtain the following
derivative of the labor share valid for the short- and medium-run, with the the signal indicated if {7+ > ] H

considering proposition 1:

lH,t > lNH A\
dlsmy Olsmy, 0ly, Olsmj, 0l 4, | <0 if ¢ ANy —almas) > (39)
87Tt+1 N al}” 87rt+1 81}1 At 87Tt+1 > ¢71C3AQIHL\A7" <
~—— N~ — ATV LECaly 4 4 lyy
- z - +
+ + +/= 2 0 otherwise
where
Olsmj , .
. = —Gilm, Ao,y (Af_1 LYColyr ailiyy (Mg + @) + 0304) ;
Hit
. s N ) May:—algar >
alsmL,t = —Gly,lL Affl L; C2lH,A,tlH,t>< <0 if > Csalm e
iy R Ny — aliaa(1+C3)) AT LR Cally il )
e e 2 0 otherwise
g _ AtflOé
t = 5
ZH7A,tl}{j3,tl}{_,taliﬁa (At—ll%,y,tl?{,tlzg (Af—_llLt)\Cﬂ;\J,A,tl)ﬁ,t + C3> + 1)
In the long-run, A;_; tends to infinity and, therefore, lima, , o0 gi‘:::i* =0. O]

The intuition is as follows. An increase of the share of skilled workers increases the marginal pro-
ductivity of low-skilled workers, which increases both wages and output per low-skilled worker, but also
increases the number of varieties, which increases output per low-skilled worker but does not affect its
marginal productivity. Therefore, output per capita is more positively affected than wages, leading to
a fall of the labor share through this channel. On the other hand, an increase of the share of scientists
increases the number of varieties, which increases output per capita, but decreases the productivity of

low-skilled workers, which decreases both wages and output per capita. Therefore, there are contradic-
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tory impacts on output per capita. Under certain conditions — Mgy, — almg .t > Caalsae =

APTILRC20Y 4 13
May:>algas |1+ == ch — | the fall in output per capita is smaller than the fall in wages,
At—l Ly C2lH,A,tlH,t

leading to a fall in the labor share through this particular channel. Therefore, by leading to an increase of
the share of both skilled workers and scientists, inflation will generally decrease the labor share through

both channels under the previously mentioned conditions, with ambiguous impacts otherwise.

3.2 Cash-in-advance constraints in R&D sector firms

Following the literature (e.g., Chu and Cozzi, 2014, Afonso and Lima, 2022; Afonso and Sequeira, 2023;
Gil and Iglesias, 2019), we now assume alternatively the existence of a CIA constraint in the R&D sector
by assuming that a fraction Q of the R&D costs must be paid using money balances. In particular, we
assume that firms borrow b;; households to pay for a fraction €2 of wages, wg a+LH, 4+, implying the

following new expression for R&D costs:

R&D costs = (1 = Q) wh atlmar+ (1 +1) QugatLlmag. (40)
—_———
wages which may wages which must
be paid in credit be paid in cash

Therefore the real money demand by firms is represented by b;; = Qwp a+Lp 4. Assuming once

again free entry and considering that p4 ; = II; ;, and simplify (40) we obtain the new free entry condition

AtHM =1+ Q) wgatLmaz.

From here and considering (20) and (21) we obtain the following expression for the new optimal wage

for scientists:

A, SAf Ly a iy
_ = ATt
o LH,A,tp " 1+ Qe

(41)

The government determines the nominal interest rate according to the Fisher effect, i.e., they set the

real interest based on an inflation target previously defined and the real interest rate.
Lli+1 = (1+7Tt+1)R— 1. (42)

Therefore, considering (42) in (41), permits establishing a link between wages and inflation through
the nominal interest rate. An increase in inflation leads monetary authorities to feel the necessity of
increasing interest rates so as to keep the real interest rate in line with the world real interest rate. This
effectively increases that R&D firms face, which leads them to decrease their demand for scientists, which
is reflected in a lower equilibrium wage than before.

From the households perspective, the supply of money balances is as follows:

by =brLr s+ bl

where b;; is the cash loan conceded by individual of type j, i.e., the real money balances supplied by

individual of type j, which is assumed to be repaid with interest in the following period. Also following
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the literature (e.g., Chu and Cozzi, 2014), since we assume no other reason for households to hold real
money balances, we assume that b; ; = m;;, i.e., we assume that they accumulate money balances with
the sole purpose of conceding loans to firms. Considering this and (42) in the previous expressions of the

flow constraints in equations (6) and (7), leads to the new flow restrictions for periods 1 and 2.

i+ 8jt+bje =wie (L—m;), djip1 =R (s +bje). (43)

The optimal expressions for consumption in each period are now as follows:

wjt (1 —mny) Rpw; . (1 —n;)
Cjt = W, djit1 = W, (44)
This in turn leads to the following expressions for the threshold level of ability and supply of workers,
respectively:
_ 148 _ 148
a4 = Qmin + R (WH,L,t (]- - 77)) e, lf]yt =1- Amin — N (WH,L,t (1 - 77)) o . (45)

Therefore, the existence of CIA constraints in the R&D sector does not affect households decisions
concerning consumption and labor supply. This result from the fact that the households the interest that
households receive from savings is the same as the one they earn from the loans conceded to R&D firms,
causing them to be indifferent to whether such amount is high or low.

In general equilibrium, the expressions for wages are as follows:

l «
wpyr = (1-a) <At1CS + AL Co (il a i)™ + <ZHYL;H> ) (46)
vilm

_ Af—lcllf}fi,tlH,Y,t (Lelu)* (1 - a) o — Uyl
QL{;+1+1 y WLt )

WH, At (47)

I

where the only that is different the one concerning wages of scientists, which are now directly affected by
inflation through the interest rate, by the reasons explained above. From here we obtain the following

expressions for wage differentials:

A a
lioag <C4 + (m> (fl,t +For (ﬁiﬁjm) )) Qi1 +1)

Waya:r = T lnas ; (48)
Wasr: — Faaldy A i (U= laan)® (1= lmy)' ™ ’ (49)
AL, Qi1+ 1
_ 1-1 - C4+<+>/\X
Whyioe = Faalipa i ™" (1 — e ) lH’A’t’lHl’il ay | - (50)
H A x (]-'Lt + Foy (m) )

From here we derive the following lemma;:

Lemma 4. In the presence of CIA constraints in the RED sector, an increase of the share of scientists

and skilled workers have the same impacts as described in lemma 2 under the same conditions and (iii) an
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increase in inflation increases the wage of skilled manufacturers relative to scientists, it decreases the wage
of scientists relative to low-skilled workers and does not affect the wage of skilled manufacturers relative

to low-skilled workers.

Proof. take the derivatives of (48), (49) and (50) with respect to {g and Iy 4. and obtain qualitatively
similar derivatives as those of lemma 2, with the difference being that some are multiplied or divided by
(Qugy1 + 1). Since this term is positive, the signal remains unaffected. In turn, taking the derivatives of

these equations with respect to w1, we obtain the following expressions:

OWhyar QRWhuyar OWrar: _QRWH,A,L,t OWhy,Lt

= y = B == O
aﬂ't+1 QLt+1 +1 aﬂ't+1 QLt+1 +1 (97Tt+1
— —_—
+ —

O

In what concerns the implications of the arbitrage condition they are now represented by the following

equations:

lae = e msn) : Winyay (e laad) =1, (51)
Wﬁ‘,L,t = Wﬁ,L (lH,t) = WH,A,L,t (ZH,h lﬁ,A,t(lH,t,ﬂt+1),ﬂt+1) = (52)
=Why,Lt (lH,ta Z?I,A7t(lH,t77rt+1)77rt+1) . (53)

Therefore, the most important change is that as the result of inflation affecting the wage of skilled
manufacturers relative to scientists, it now also affects directly the distribution of skilled workers across

sectors, leading to lemma 5.

Lemma 5. In the presence of CIA constraints in the R€D sector, the satisfaction of the arbitrage condi-
tion implies the same results and conditions of 8 and also that (ii1) the share of scientists decreases with

inflation, and (iv) the skill premium increases with inflation.

Proof. Since the signal of the derivatives of wage differentials with respect to {; and [ 4+ remains the
. . alg oW . . —
same, it continues to be the case -5+ > 0 and —5"~* < 0. In what concerns inflation, the application of

the implicit function theorem to (30) yields the following derivative with respect to 711, with the signal

indicated below:

—1

8lﬁ,A,t _ OWayasr | OWry as (54)
(97Tt+1 a’iTtJrl 8lH,A,t
——

= + +

Since by equation (31), Wg,L,t =Wuyrt (lH,t, lﬁ’A)t(lH’t, Te41), 7Tt+1), if we differentiate this expression

with respect to Iz, and 7,41 we obtain the following derivatives, with the signal indicated below:
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aWE},L _ dWuyrt  OWhyy alg,A,t OWhy Lt

- - + . (55)
87Tt+1 d7rt+1 alH,A,t 37Tt+1 37Tt+1
N—— N——

This result is quite intuitive. Since an increase in inflation decreases the demand for scientists and
their wages, this creates incentives for skilled workers to move from the R&D sector to the manufacturing
sector. This leads to an increase of the wage of low-skilled workers at the same time that decreases the
average wage of skilled workers, which implies a decrease of the skill premium.

Considering both the arbitrage condition and the labor market condition leads to the following new

system of equations that the determine the GE quantities of skilled labor and scientists:

e = 1= amin —R((L=0) Wiy ) 7, (56)

lhar = l?LA,t(lH,tv Ter1) © Wiry ay (L, lfI,A,t(leWtJrl)) =1L (57)

From here we derive the new following proposition concerning the impacts of inflation on the Skill Premium

and workers distribution.

Proposition 3. In the presence of CIA constraints in the RED sector, for a sufficiently high share of
skilled workers an increase of expected inflation has a contemporaneous negative effect on the share of

high-skilled workers and scientists and also the Skill Premium.

Proof. Applying the implicit function theorem to (30), yields the following derivative, if Iz > lfr :

-1

Ol 4 __Oa dW}?,L,t da dW}é,L,t i (58)
87Tt+1 6WH7L d7l't+1 8WH7L le,t ’
—— —— — | ————

In turn, considering that I3, = I5; (m41) in (35) and the skill premium in (31) leads to the following

derivatives, with the signals indicated below , if {5 ; > I

alfq,A,t _ alf‘l,A,t mfu al}?{,A,L

0 Teq1 Oy Omepr  Ompyr

—— —— N ——
_ T _ _

-1
aW;I,L,t _ aWé,L,t al?{,t +3W§‘,L,t _ dWﬁ,L,t da de,L,t +1
aWtJrl 8ZH,t aﬂt+1 87Tt+1 d7Tt+1 aWH,L le,t

—_— Y Y| Y
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Finally, the labor share is still equal to (38) and we derive the following proposition concerning how

it is affected by inflation.

Proposition 4. In the presence of CIA constraints in the RED sector, under certain conditions, for a
sufficiently high share of skilled workers in the short and medium-run an increase of expected inflation
increases the manufacturing labor share with ambiguous effects otherwise. In the long-run it does not has

any effect.

Proof. If we differentiate (38) with respect to inflation, we the same expression as in (39), with the only

difference being on some signals, shown below:

lHﬂg > l~H N

Olsmi  Olsmp, Oly, N Olsmy , Ol ay | > 0 if ¢ ANuyr—admga)> (59)

37rt+1 - 5‘17{7t 67Tt+1 al?{,A,t 37rt+1 > kpilcSAalH;\AJ < '

S — T — (" AT LEColig A el

/= - +/- =0 otherwise
dlsmj , dlsmj , . .
where are defined —= an — as in proposition 2. Therefore, we have that
81H,t Ol a
+ +/—

Olsmi, | >0 if 1y, >1g A AP L0 4, My — olmag) > 1

Oy =0 otherwise

In the long-run, A;_; tends to infinity and, therefore, lim4, |, oo gl;:li =0. O

The intuition for this results follows immediately from the intuition provided for the analogous propo-

sition.

3.3 Synthesis and comparison

We summarize the impacts of an increase of inflation through both alternative CIA constraints in Table
3, under the necessary analytical conditions. The main difference concerning its impact is driven by the
manner through which the increase of inflation affects the labor market through each particular sector
of the economy affected by liquidity constraints. On the one hand, through cash constrained consumers,
it acts as positive supply shock for skilled workers due to its negative impacts being relatively more felt
by low-skilled workers. On the other hand, through constrained R&D firms it acts as a negative demand
shock for scientists and, therefore, skilled workers by increasing the relative costs of pursuing innovative
activities. These effects lead to opposite reallocation of labor in the economy - an increase of both portions
of workers in the case of the first and a decrease in the case of the second - which, in turn, have opposite
effects on the labor share - it decreases it in the case of the first and increases it in the case of the second.
However, in both cases the impact on the relative price is always negative, and this is reflected by a fall

in the skill premium in both cases.

20



Table 3: Summary of the impacts of inflation on the labor distribution, skill premium and labor share.

Effect CIA Channels Wie lUirax e lsmp
constrained
agents
(=>)i Way,L,t
Consumers =115, =4 Waarns 1 ) ) {
T (@ (a) (a) (@) (a)+(b)

= Why,au

=1 W,
Wayie =|Wh, (a)T HY,Lyt
R&D firms = Wgarn: @ ., N lf{,t e Waars
:>T WH,Y,Aﬁt :>\L lH,A,f, (a)

1 { )
(a) (a)  (a)+(b)
=1 Why,au

Note: (a) if lpr,e > I, (b) if AP LG5 004y, (v — lmage) > 1.

4 Conclusions

We present new evidence on the relationship between inflation and the labor share. Our results show that
when significant effect is detected it is negative and only in the short-run. In the long-run, inflation tend
to be non-significantly related to the labor share, whatever the set of controls considered.

We also investigate the theoretical effects of inflation through an overlapping generations endogenous
growth model with cash-in-advance (CIA) constraints affecting either consumers or R&D firms. Inflation
increases the supply of skilled workers through cash-in-advanced consumers by creating more incentives
for low-skilled workers to pursue education and avoid its negative consequences, which are felt more
strongly by this type of worker. This, in turn, under certain conditions, leads to a higher portion of
scientists and a lower skill premium and labor share. Through R&D firms facing liquidity constraints,
it decreases the demand for scientists and skilled workers, leading to opposite effects of each considered
channels, except in what concerns the skill premium, which also drops. These results are consistent
with the empirical evidence showing only short-run (negative and low) influence of inflation on the labor
share. Skill-premium wise our results also shed light on the somewhat contradictory effects referenced
in the literature. In our case the effect of inflation on the skill-premium is always negative only in the

transitional dynamics (short-run).
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A Appendix

A.1 Complementary data and empirical tests

Although for the full dataset we can observe the negative correlation between our two variables of interest,
there’s still added interest in observing the behavior of individual countries as inflation can present different
patterns in each. Different historical and cultural backgrounds as well as different policy stances from
the central banking authority can explain some of these different patterns. To illustrate this, we show
in Figure 2 the scatterplots between the labor share and inflation for four different countries, the United

States, the United Kingdom, Germany, and France.

Figure 2: Scatterplot of all the datapoints by country
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Before we proceed into the econometric estimations we check for the existence of unit roots in our data
series. To this end we use the CIPS panel unit root test, following (Pesaran, 2007), which considers as
the null hypothesis the existence of a unit root. The results of this test for the data series both in levels

and in first differences can be found below in Table 2.
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Table 4: Panel Unit Root Tests

No trend With Trend
lags 0 1 2 3 0 1 2 3
labor share 0.927 0.927 0.929 0.840 0.999 1.000 1.000 1.000
log(h) 0.966 0.283 0.512 0.063 1.000 0.750 0.988 0.990
k 0.420 0.388 0.898 1.000 0.913 0.600 0.997 1.000
inflation 0.000 0.000 0.000 0.001 0.000 0.000 0.015 0.389

unemployment  0.968 0.016 0.576 0.899 0.981 0.337 0.408 0.981
Alabor share 0.000 0.001 0.624 0.989 0.000 0.361 0.997 1.000
Alog(h) 1.000 0.977 0.995 1.000 0.917 0.183 0.905 0.996

Ak 0.000 0.000 0.011 0.908 0.000 0.000 0.164 0.943
Ainflation 0.000 0.000 0.000 0.010 0.000 0.000 0.008 0.840
Aunemployment 0.000 0.001 0.001 0.156 0.000 0.515 0.212 0.859

Looking at the results presented in Table 2 we can see that the only data series that shows stationarity
in levels is inflation, while the remaining variables reject the null of the existence of a unit root when the
test is done for the variable in first differences, meaning they are I(1), the exception being the human
capital variable which we find to be I(2). In the next step we test for the existence of a cointegration
relationship between the labor share, inflation and unemployment. We test using the (Westerlund, 2005)

test for which the null hypothesis is the absence of cointegration.

Table 5: Panel Cointegration Tests
No trend With Trend

All panels 0.2377 0.0166
Some Penals 0.0270 0.0001

As we can see from Table 3 there is evidence of the existence of a cointegration relationship involving

the labor share, inflation and unemployment.
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A.2 Table with summarized effects of Lemma 2

Table 6: Summary of the impacts of changes in the portion of skilled labor and scientists
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Note: (a) if g, > I
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