
The impact of wages on prices in Germany: 
evidence from selected empirical analyses

The impact of wages on prices has recently attracted a great deal of attention, both within aca-

demic circles and in the monetary policy debate. Despite the recent acceleration of wage growth, 

underlying inflation has risen only sluggishly, in Germany as well as in the euro area. This obser-

vation calls for a more precise analysis of the impact of wages on prices. In particular, the present 

investigation focuses not only on the scale of the impact, but also whether it might have dimin-

ished over time.

This article presents the results of selected empirical analyses examining the impact of wages on 

prices – a phenomenon known as pass-​through – in Germany. On the basis of German firms’ cost 

structure data for 2016, the percentage share of labour costs in the sales of goods and services 

that are contained in the Harmonised Index of Consumer Prices (HICP) is calculated. A compar-

able analysis is performed using input-​output tables. Moreover, the impact of wages on prices is 

assessed based on a simulation using the Bundesbank’s macroeconometric model. Lastly, a struc-

tural time series model is employed to address the question of how the relationship has evolved 

over the period since 1970. Overall, the analyses indicate that the elasticity of consumer prices to 

a change in wages is currently around one-​third. This means that a 1% increase in labour costs 

would ultimately push consumer prices up by around 0.3%. The econometric studies additionally 

show that the pass-​through of wage changes to consumer prices takes place gradually over sev-

eral years.

Although the extent of the pass-​through to consumer prices has diminished since the 1970s, there 

has been little change since the financial crisis of 2007-08 and, more recently, it has remained 

roughly stable. It must be taken into account, though, that such econometric studies of the pass-​

through typically focus on the cyclical component of inflation, i.e. deviations of the observed 

variables from their long-​term trends.

The analyses indicate overall that the cyclical impact of wages on prices is still intact. Accordingly, 

the acceleration of wage growth in Germany over the past few years should, ceteris paribus, be 

reflected in a gradual rise in inflation.
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The multidimensionality 
of the impact of wages 
on prices

Wage dynamics are a central element in analys-

ing and forecasting price developments. The 

macroeconomic elasticity of price changes to 

changes in wages, however, is affected by a 

large number of factors and also depends on 

which wage and price variables are being 

examined.

In the theoretical model of a closed economy 

with perfect competition, where goods prices 

are set in line with marginal costs, goods prices 

rise or fall at the same rate as unit labour costs.1 

However, in the real world, changes in unit la-

bour costs are not necessarily passed through 

completely to price changes. This is because 

firms usually have a certain price-​setting power 

and can set their prices somewhat higher than 

their costs. They therefore generally have the 

option of cushioning changes in unit labour 

costs by adjusting their mark-​ups.2 This is espe-

cially the case where changes in prices are 

costly for firms because, for instance, the ad-

justments themselves involve additional costs 

or they have reason to fear a decrease in their 

market share.

It should also be noted that the impact of unit 

labour costs on prices is not identical to the im-

pact of other wage variables, such as compen-

sation per employee or collectively agreed 

wages, as unit labour costs already reflect the 

results of endogenous adjustment processes. If, 

for instance, compensation per employee in-

creases, reducing mark-​ups is not the only way 

for firms to cushion this rise in labour costs. An-

other option is to reduce labour demand, ei-

ther by cutting the average number of working 

hours or by laying off employees. This would 

increase measured labour productivity, with 

unit labour costs either rising less strongly or 

even remaining unchanged.3 At the same time, 

lower labour demand could lead to a contrac-

tion in aggregate demand, which puts down-

ward pressure on mark-​ups and prices (pur-

chasing power character versus cost character 

of wages).4 The impact of wages and unit 

labour costs on prices can thus be different.5
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1 For more, see the Annex on pp. 32 ff.
2 This holds, for instance, under monopolistic competition.
3 This holds wherever factors of production can be substi-
tuted, i.e. where labour input can be offset by higher cap-
ital input. Substitutability also depends on the scope of 
employment protection legislation.
4 In such a situation, mark-​ups would behave pro-​cyclically.
5 Gumiel and Hahn (2018) show, for instance, that wages 
and unit labour costs can respond differently to supply and 
demand shocks. For instance, following a demand shock, 
by the time the rise in unit labour costs peaks, growth in 
consumption per employee has already begun to contract.
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In general, the more labour-​intensive produc-

tion is, the greater the impact of wages on 

prices.6 Since labour intensity of production 

can vary across sectors, the impact of wage 

changes on prices should vary by sector. Both 

the gross value added (GVA) deflator, which is 

often used in empirical studies to approximate 

the price of domestic production, and unit la-

bour costs are therefore aggregates of indus-

trial and services sectors with different wage 

structures and price-​setting strategies.

The macroeconomic GVA deflator, however, is 

not the target variable of monetary policy. In 

the euro area, the target variable is the HICP, 

which can be approximated relatively closely by 

the consumption deflator. Unlike the GVA de-

flator, this deflator also contains prices of im-

ported consumer goods and inputs. These 

prices, however, are likely to be set largely in-

dependently of domestic labour costs, apart 

from those associated with domestic trading 

activities.7 The impact of domestic wages on 

consumer prices is accordingly likely to be 

smaller than that on the GVA deflator. In add-

ition, part of the goods produced domestically 

are not sold domestically but exported. As a re-

sult, associated (labour) cost changes might 

not necessarily be passed through to consumer 

prices.8 As a result, depending on the size of 

the variation of sectoral wage and price move-

ments, the pass-​through of wages to the GVA 

deflator and to the HICP is likely to be different. 

The same conclusion holds for the pass-​through 

to sub-​components of the HICP.

Lastly, the impact of wages on prices and thus 

all the relationships described above are likely 

to be time varying, since the structure of the 

economy being studied is constantly chan-

ging.9 Examples of changing trends include 

(national and international) competitive pres-

sure, the global commodity price cycle and 

technology transfer, labour force mobility, 

unions’ bargaining power and firms’ ability to 

offshore, the monetary policy strategy and thus 

possibly inflation expectations, as well as the 

fiscal policy framework. These factors are likely 

to impact both on the pass-​through of wages 

to prices and on their trend pattern.10

Against this backdrop, the present article exam-

ines the impact of wages on prices in Germany 

using a variety of wage and price variables as 

well as several different analytical approaches. 

Pass-​through is in principle defined here as 

elasticity, i.e. the ratio of a percentage change 

in prices to a percentage change in wages. It is 

also important to distinguish between a static 

and a dynamic relationship between wages 

and prices. In the static context, price elasticity 

can be determined using statistical methods. 

By contrast, in a dynamic context, pass-​through 

has to be estimated econometrically. This esti-

mation can account for macroeconomic feed-

back effects. Such feedback effects are taken 

into account, for instance, in the Bundesbank’s 

macroeconometric model, which is used for 
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6 If perfect competition is assumed, it can theoretically be 
shown that the pass-​through of wages to prices corres-
ponds to the labour cost share (see the Annex on pp. 32 ff.).
7 By the same token, the cost situation of foreign firms and 
their price-​setting strategies can be expected to play a 
stronger role.
8 The same holds for the prices of goods produced domes-
tically, which are classified as investment or government 
consumption. Although these are contained in the GVA de-
flator, they only feed into the consumption deflator via in-
puts, if at all.
9 For the United States, Peneva and Rudd (2017) find a de-
crease in the impact of wages on prices, whereas for the 
euro area (including Germany), Bobeica et al. (2019) gener-
ally find an unchangingly strong pass-​through, which, 
however, is likely to be somewhat more moderate owing 
to the existing low inflation environment. Possible changes 
in the relationship between wages and prices are also very 
relevant to the monetary policy debate. To substantiate this 
point, at their press conference in March 2019 Draghi and 
de Guindos (2019a), for instance, pointed out that “we’ve 
got to be patient in terms of pass-through [from wages to 
prices] (…) because the mechanism whereby increasing the 
cost, wages and also other parts of the cost components 
are transferred into prices, has changed structurally in the 
last few years. You’ve seen this in the United States and 
you’re seeing this in Europe now”. They were referring 
there to the following statement in Yellen (2015): “move-
ments in labor costs no longer appear to be an especially 
good guide to future price movements” and: “the 
wage-price spiral no longer seems to provide a useful de-
scription of the U.S. inflation process”. At the same time, at 
their press conference in July 2019 Draghi and de Guindos 
(2019b) emphasised that “over the medium term under-
lying inflation is expected to increase, supported by (…) 
stronger wage growth”.
10 In other words, the relationships could also depend on 
the position of the business cycle and on the type of shock 
driving the wage change.
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preparing the macroeconomic forecasts for 

Germany that feed into the Eurosystem’s pro-

jections (see also the box on pp. 19 ff.).

In the first analysis, the share of labour costs in 

goods and services contained in the HICP is de-

termined for 2016 based on various firms’ cost 

structure data. This is used to derive conclu-

sions on the pass-​through of wage changes to 

changes in consumer prices. The second analy-

sis presents the results of econometric analyses 

for the period since 1970. It addresses not only 

the pass-​through of hourly wages to the con-

sumption deflator but also the effects on the 

GVA deflator. In addition, to facilitate compari-

son with various academic studies, the pass-​

through of unit labour costs to these two price 

variables is examined. This article also investi-

gates whether the estimated pass-​through has 

diminished over time.

Firms’ labour cost shares 
as a proxy for the impact of 
wages on prices

A comparison of a firm’s labour costs with total 

sales provides an initial proxy for the pass-​

through of wages to prices. It is, in fact, pos-

sible to demonstrate theoretically that, under 

certain conditions, labour cost shares corres-

pond to the pass-​through of wages to prices 

(for more, see the exposition in the Annex on 

pp. 32 ff.). At the macroeconomic level, it must 

be noted here that – as mentioned in the pre-

ceding section – not all goods and services pro-

duced domestically are intended for private 

consumption. This means that, to start with, 

labour cost shares are calculated for individual 

firm and services sectors whose products are 

contained in the HICP.11 These shares are then 

weighted in accordance with the HICP basket 

of goods in order to ultimately determine the 

labour cost share of headline HICP. This share 

can then be understood as an indicator of 

pass-​through of wages to consumer prices.12

Data on the cost structure of firms in Germany 

are published annually by Germany’s Federal 

Statistical Office for some 70 sectors of the 

economy. The reporting entities range from 

those which manufacture prepared meals and 

dishes via furniture manufacturers to catering 

services providers. They mostly provide, on an 

annual basis, data about their expenditure on 

individual production components, such as 

purchased goods, raw materials used or 

wages.13 This wage expenditure and all other 

expenditure can be expressed as a percentage 

of total sales in that respective economic sector 

in order to determine labour cost shares and 

shares of other expenditure at a disaggregated 

level. At the same time, the difference between 

sales and the sum of all expenditure provides 

an approximation of the mark-ups tacked on to 

costs in the respective business sectors.14

The sectors of the economy for which cost 

data are available, however, are subject to a 

different statistical classification than goods 

and services, which are contained in the HICP 

basket of goods.15 In order to calculate the 

labour cost share of the HICP, economic sectors 

have to be assigned to HICP components at the 

Various analyt-
ical approaches 
using different 
price and wage 
variables

Labour cost 
share as a proxy 
for pass-​through
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70 economic 
sectors
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HICP compon-
ents: two-​thirds 
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11 In an ideal scenario, firm-​level microdata would be used 
here; however, such data are not available.
12 Since the data are not available for all sectors and la-
bour cost shares in inputs and the share of imported goods 
can only be estimated, the result should be understood as 
a proxy.
13 See Federal Statistical Office (2019a) to (2019c). Wage 
expenditure includes remuneration and social security con-
tributions along with, where available, data on temporary 
work and wage labour.
14 The impact of foreign trade is largely excluded in this 
study. One factor omitted here is that part of the goods 
contained in the HICP is imported. With regard to these 
goods, which, directly and indirectly, account for around 
one-​fifth of consumer spending, domestically paid wages 
are likely to matter only for trade. Another factor omitted 
here is that certain goods produced domestically are pri-
marily destined for export. The proxy for the pass-​through 
of wages to prices was thus calculated under the assump-
tion that the labour cost share of the goods in a sector 
destined for sale domestically corresponds to the labour 
cost share of the goods of the same sector destined for a 
foreign market.
15 Whereas firms and service providers are classified ac-
cording to the Nomenclature statistique des activités 
économiques dans la Communauté européenne (Statistical 
classification of economic activities in the European Com-
munity (NACE)), HICP components fall under the classifica-
tion of individual consumption by purpose (COICOP).
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Transmission of wage changes to prices in 
the  Bundesbank’s macroeconometric model

A wage shock not only has a direct impact 

on goods prices through the changed cost 

situation resulting from the shock, it also 

has indirect effects. These include, in par-

ticular, the impact of higher wages on the 

labour market and the real economy. 

Amongst other things, these are relevant 

for the development of productivity and are 

therefore signifi cant with regard to the ad-

justment process of prices to a new wage 

level.

Structural models, such as the structural 

vector autoregressive model (SVAR) in the 

main text, or semi- structural macroeco-

nomic models, such as the Bundesbank’s 

macroeconometric model, are suitable ana-

lytical instruments for taking account of 

these repercussions. For the long term, the 

central behavioural equations in this model 

are derived from neoclassical theory. In the 

short term, prices do not fully adjust, and 

the model behaviour is determined to a 

greater extent by the demand for goods. 

This model serves not only as a core instru-

ment for producing macroeconomic projec-

tions for Germany – which feed into the 

semi- annual euro area forecasts by Eurosys-

tem experts that are published by the ECB 

in June and December1 – but it is also regu-

larly used for scenario analyses and policy 

simulations. This allows, for example, the 

effects of an assumedly exogenous rise in 

wages on consumer prices to be estimated. 

Here, in addition to the direct effects that 

are evident from the price variable behav-

ioural equations, the impact of wages on 

the labour market and components of ag-

gregate demand – which in turn have re-

percussions on price development  – can 

also be taken into account in the context of 

the full model.

In the price block of the econometric 

model, both the defl ators of the expend-

iture components as well as various com-

ponents of the Harmonised Index of Con-

sumer Prices (HICP) are explained. Here, 

1 In this context, the model is chiefl y responsible for 
merging the projections for the sub- aspects of the 
German economy into a coherent overall macroeco-
nomic picture.

Schematic illustration of the price block in the Bundesbank’s 

macroeconometric model *

* In the model, the role of value added tax is also factored in to the modelling of individual price variables. HICP = Harmonised Index of 
Consumer Prices. HICPE = HICP energy. HICPF = HICP food. HICPexE = HICP excluding energy. HICPexEF = HICP excluding energy and 
food. DGFI = agricultural producer prices in the EU.
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wage variables feed in as determinants to 

varying degrees in each case. With regard 

to HICP, the more volatile components of 

energy and food as well as the HICP core 

components of services and industrial 

goods excluding energy are considered sep-

arately.2 Crude oil prices and agricultural 

producer prices in the EU are the respective 

key infl uencing factors for the energy and 

food components of HICP. To explain the 

HICP core components and the defl ators for 

investment and government consumption, 

Phillips curve equations3 expanded with 

esti mated long- term relationships are used. 

In this long- term relationship, the impact of 

key cost components on prices is captured 

through import prices (Pt
m) as well as unit 

labour costs (ULCt):

ln(Pt) = ↵1 + ↵2ln(ULC t) + ↵3ln(P
m
t )

+ "t.

In this modelling framework, it is therefore 

assumed that wage infl ation will not have 

an effect on prices over the long term pro-

vided that productivity rises to the same 

extent , so that the wage costs per unit pro-

duced remain unchanged.

Over the short to medium term, alongside 

the changes in import prices and unit labour  

costs, the level of aggregate capacity util-

isation (Xt) also affects price development. 

If required, additional explanatory variables 

(Zt), such as the interest rates on commer-

cial or residential mortgages as a measure 

of user cost of capital, are included:4

�ln(Pt) = β1"t�1 + β2�ln(ULC t)+

β3�ln(Pm
t ) + β4Xt + β5Zt + ut.

Within the price block, a link between con-

sumer price movements according to HICP 

and the general domestic price trend is 

achieved fi rst by including the defl ator of 

aggregate domestic demand as a determin-

ant of the HICP core component. Second, 

in the behavioural equation for the defl ator 

2 When modelling the individual price variables, an ad-
equate degree of homogeneity is desired on the one 
hand so that the price variables move largely in parallel 
in simulations over the long term. On the other hand, 
individual infl uencing factors should also be given suf-
fi cient consideration.
3 A detailed description of the Phillips curve approach 
and its application within the price projection can be 
found in Deutsche Bundesbank (2016).
4 The specifi cation presented here is purely for illustra-
tive purposes. Any delays or modifi cations to the dif-
ferent variables are not shown. In order to factor in 
any dependencies between the equations in the price 
system consisting of the defl ators of investment, the 
HICP core components and the defl ator of govern-
ment consumption, the short- term relationships are 
estimated using a system approach.

Response of selected model variables 

to a wage shock*

* Exogenous and persistent rise in gross hourly wages of 1%. 
1 On an hourly basis. 2 Total number of hours worked.
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of private consumption expenditure, it is 

ensured that, in simulations, it develops 

broadly in line with aggregate HICP, com-

prising food, energy and the core compon-

ent.5

In order to investigate the degree of trans-

mission of wage changes to prices within 

the context of the model, a permanent ex-

ogenous rise in effective gross hourly wages 

paid6 of 1% over their baseline level was 

simulated.7 Here, no consideration is taken 

of the extent to which this wage infl ation is 

refl ected in negotiated wage rates and 

what proportion, if any, is attributable to 

wage drift, or of the causes of the rise in 

wages.8 Instead, the analysis focuses on the 

macroeconomic impact of an increase in 

wages paid by employers and on the trans-

mission channels that are relevant to price 

development.9

If the price block of the model is viewed in 

isolation, the higher gross hourly earnings 

lead to a rise in prices, which, according to 

the estimation of the behavioural equa-

tions, is subdued at fi rst but gradually inten-

sifi es over a number of years. At the same 

time, however, the simulations of the over-

all model account for employers responding 

to the higher wage costs by adjusting their 

demand for labour.10 The results show an 

immediate decline in total number of hours 

worked compared with the baseline level 

without the wage shock. However, as this 

response to higher wage costs itself lags 

behind the growth in hourly earnings, 

households’ disposable income initially 

rises. For a time, households use the add-

itional purchasing power to increase their 

consumption expenditure, with a portion 

going into savings. With the transmission of 

the wage shock to prices progressing in the 

second and third years of the simulation 

period, however, rising consumer price in-

fl ation has a dampening effect on real earn-

ings. The domestic price level, which in-

creases as a result of the wage shock, re-

duces price and cost competitiveness, caus-

ing exports to increasingly fall below their 

baseline level. In principle, the increased 

wage costs also constitute an incentive for 

enterprises to substitute labour with capital. 

Overall, however, this is outweighed by the 

impact of macroeconomic activity on in-

vestment, so the reaction is muted. Imports 

become more price competitive compared 

with domestic production on the one hand, 

5 It is also taken into account that fl uctuations in en-
ergy prices are generally refl ected to a lesser degree in 
the consumption defl ator than in HICP.
6 There is no noteworthy effect on the outcome of the 
simulation if a rise in hourly employee wages that also 
include employer social contributions is implemented 
instead.
7 Here, it is assumed that wages rise due to an ex-
ogenous shock. Accordingly, possible causes for the 
increase in wages are not taken into account, and po-
tential repercussions on wages resulting from the re-
sponses of other macroeconomic variables following 
the wage shock are not factored in to the analysis. The 
role of different structural shocks in the transmission of 
wage changes to prices in the euro area was, for in-
stance, analysed on the basis of simulations using the 
ECB’s New Area- Wide Model (see European Central 
Bank (2018)).
8 In principle, it would be possible to use the central 
wage equation in the macroeconometric model to 
trace the root causes of a rise in wages negotiated by 
the bargaining parties. The specifi cation used to model 
negotiated wages largely corresponds to the one pre-
sented in Deutsche Bundesbank (2018). In the model, 
it is assumed that effective gross wages and salaries 
paid move in line with negotiated wages over the long 
term, but deviations above the estimated behavioural 
equation are possible over the short to medium term. 
If effective wages experience stronger growth than ne-
gotiated wages – referred to as positive wage drift – 
this can, within the context of the model, be attribut-
able to the labour supply being more heavily utilised 
compared to the long- term observed average.
9 Furthermore, this analysis assumes that the macro-
economic effects of higher wages in Germany in the 
observation period do not cause any response in Euro-
pean monetary policy and that there is no reaction in 
bilateral exchange rates vis- à- vis the euro. This is in line 
with the analytical framework that is generally used for 
projections, in which interest rate and exchange rate 
movements are predetermined in the technical projec-
tion assumptions.
10 The higher potential earnings also incentivise 
households to expand their labour supply. This would 
have implications for labour force participation, the 
unemployment rate and thus feedback loops to 
wages, too. However, these do not feed into this 
assess ment, as the higher wage level is assumed as 
given.
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deepest possible level of disaggregation. It 

should be noted that, for goods in the HICP 

(food and non-​energy industrial goods), the 

cost structure in both the production sector 

and in retail trade is relevant since this index 

reflects final consumer prices in retail trade.16 

Information on the labour cost share is avail-

able, on the whole, for more than half of the 

HICP basket of goods. Therefore, the coverage 

of goods, at four-​fifths, is considerably greater 

than that of services, at one-​third.17 If it is 

assumed, moreover, that the wage expenses 

are likely to be relatively low18 with regard to 

rents and energy, which together account for 

around one-​fifth of the HICP, and these com-

ponents are factored into the analysis, HICP 

coverage of data on the cost structure rises to 

around two-​thirds.

Thanks to the above classification of the labour 

cost shares of individual economic sectors, in 

keeping with the Federal Statistical Office’s cost 

structure survey, to the components of the 

HICP basket of goods, direct labour cost shares 

of the HICP and the HICP special aggregates19 

can be identified; however, these do not con-

tain the wage expenses resulting from inter-

yet, on the other hand, are dampened by 

declining aggregate demand. As a whole, 

the simulation outcomes obtained using 

the macroeconometric model initially show 

an increase in gross domestic output as an 

immediate reaction to the wage shock. 

However, this drops below its baseline level 

as early as the second year.11 Since the de-

cline in the total number of hours worked is 

greater, productivity per hour rises at fi rst.12 

This limits the impact of higher gross wages 

on unit labour costs and thereby on prices. 

This effect expires over the medium term, 

however, and unit labour costs exceed their 

benchmark to a similar degree as effective 

hourly earnings. In accordance with the 

elasticities in the behavioural equations for 

the individual price variables estimated for 

the macroeconometric model, the con-

sumer price level is, after four years, only 

around 0.3% higher than its baseline level 

without the wage growth. Consequently, 

price elasticity in relation to a wage shock 

would be only around 30%. In the event of 

a 1% wage shock, the annual rate of infl a-

tion would thus be around 0.1 percentage 

point higher than in the baseline scenario in 

each year of the four years.

11 A monetary policy response to the higher infl ation 
rate would amplify the decline in gross domestic prod-
uct compared to the baseline scenario. See Deutsche 
Bundesbank (2013).
12 The extent to which the reduced total number of 
hours worked would be accompanied by employment 
losses is dependent on whether and how the average 
number of hours worked per employee responds to 
the altered circumstances. If it falls as a result of lower 
demand, the response in the number of employees 
would be less pronounced than that accounted for in 
the total number of hours worked. The possibility of 
compensating by adjusting working hours is more 
likely in cases of temporary shocks and/ or good cyclical 
positions, for example.

16 To this extent, the labour cost share in the various sub-
sectors of retail trade is relevant. In addition, production 
sector goods, which likewise contain labour cost shares 
that can be derived from the production sector’s cost struc-
ture, also feed into retail trade’s “services purchased”.
17 On the whole, suitable economic sectors can be found 
for more than 80% of the food products contained in the 
HICP and for even as much as around 90% of the non-​
energy industrial goods contained in the HICP. In retail 
trade, which is downstream from production, a suitable 
classification can be found for a large share of industrial 
goods; however, the aggregate “retail sales of food prod-
ucts” must be used for all food products. In the case of 
services, the fact that data on “other services” are collected 
only every four years reduces the quantity of useful data. 
Assuming no distinct change in cost structures in two 
years, data for 2014 are used in this analysis for some ser-
vices subsectors (laundering and dry-​cleaning, hairdressing 
salons and funeral parlours) in order to achieve a greater 
degree of coverage.
18 Data on wage expenditure in these areas are patchy 
and indicate very small values, such as, for instance, 4% in 
the manufacture of refined petroleum products or electric 
power generation.
19 These encompass energy, unprocessed and processed 
food, non-​energy industrial goods and services.
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mediate products (see the chart on p. 24). In 

2016, these direct labour cost shares for both 

groups of goods (non-​energy industrial goods 

and food) accounted collectively for around 

one-​fifth20 and were slightly higher in the pro-

duction sector than in retail trade.21 The labour 

cost share of sales is somewhat greater for ser-

vices, at one-​quarter.22

The distribution of wage expenditure by HICP 

special aggregates ranges from 5% to over 

30% for food and from just over 10% to just 

under 50% for non-​energy industrial goods23 

(see the chart on p. 25). The range of wage ex-

penditure between the individual HICP com-

ponents, especially for non-​energy industrial 

goods, is relatively small. Only the production 

Direct labour 
cost share 
around one-​fifth 
for goods, 
one-quarter 
for services

Labour cost 
shares of HICP 
components 
vary between 
5% and 50%

Cost structure data of selected fi rms and service providers in 2016

€ million

Economic sector1

Expenditure

Use of or 
spending on 
merchandise 
or materials

Spending 
on raw 
materials , 
consum-
ables and 
supplies, 
energy con-
sumption Wages2

Social 
security  
contribu-
tions

Rental and 
leasing 
activities , 
operating 
leasing

Other 
costs3

Manufacture of furniture WZ08-3100 9,099 232 4,918 755 387 2,923
Retail sale of household furniture WZ08-47591 15,804 399 3,474 727 1,614 4,581
Food and beverage service activities WZ08-56 643 18,034 14,729 3,409 5,355 7,592

Sources: Federal Statistical Offi  ce (2019) and Bundesbank calculations. Structural data of fi rms in the manufacturing sector, in the whole-
sale and retail trade and in the services sector. 1 Economic sectors (WZ) based on the Statistical classifi cation of economic activities in the 
European Community (NACE Rev. 2). 2 Sum of gross wages and salaries as well as temporary employment and wage labour or other 
indus trial/ craft trade services (where data on the latter are available). 3 Including operating taxes and levies as well as purchased merchan-
dise and services.

Deutsche Bundesbank

Share of labour costs in sales of selected fi rms and service providers in 2016

%

Economic sector1

Share of expenditure in sales

Wages2

Other 
expenditure Total Mark- up3

Manufacture of furniture WZ08-3100 29 67 96 4

Retail sale of household furniture WZ08-47591 15 80 95 5

Food and beverage service activities WZ08-56 31 54 85 15

1 Economic sectors (WZ) based on the Statistical classifi cation of economic activities in the European Community (NACE Rev. 2). 2 Wages 
and social security contributions (see the uppermost table). 3 Derived from sales minus expenditure.

Deutsche Bundesbank

20 For Australia, D’Arcy et al. (2012) find a labour cost 
share of one-​fifth only for trade.
21 In the case of food and non-​energy industrial goods, 
the production and retail trade sectors are aggregated by 
using the cost share for goods in retail trade as a weight of 
the production sector.
22 For services, where available, cost structure data for 
large firms (total sales of €250,000 and up) are used since, 
in this case, small firms can affect the overall data. Small 
firms are often run by the proprietors themselves or family 
members, who are not being paid for their work and 
whose “wages” therefore do not show up as part of wage 
expenses.
23 For goods, only the matches at the industrial producer 
level are taken into account, as fewer matches can be cre-
ated at the retail trade level. For instance, for the HICP food 
sub-​index there is only one single match at retail trade 
level.
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of goods such as boats shows a significantly 

higher labour cost share; the importance of this 

product for private consumption, however, is 

marginal. For services, the labour cost shares in 

the individual HICP areas are vastly more differ-

ent, ranging from 10% to over 50%. This re-

flects the highly diversified nature of the com-

ponents for services covered in the HICP. High 

labour cost shares are to be seen particularly in 

labour-​intensive services such as hairdressing or 

dry-​cleaning, yet these only make up a small 

portion of the basket of goods. By contrast, the 

labour cost share for services with a distinct 

weight in the HICP, such as telecommunica-

tions, amounts only to a little more than 10%.

However, the wage expenses directly contained 

in the HICP that have been calculated in the 

analysis thus far using cost structure data are 

likely to understate the actual figure. This is be-

cause firms purchase commodities and other 

resources in order to produce the final goods 

or services offered to the consumer. These 

intermediate inputs also entail wage expenses, 

which must be added to those already calcu-

lated. According to cost structure data, the 

labour cost shares of intermediate goods pro-

ducers usually account for around one-​quarter 

of sales. Significantly lower or higher values are 

rare. This labour cost share can be weighted by 

the expenditure on goods and raw materials 

obtained from the cost structure data. As the 

intermediate inputs themselves contain both 

direct and indirect labour cost shares, they are 

incorporated into the calculation at all stages 

of the production of final goods, ultimately 

yielding wage expenses of around 40%.24 

However, taking into account that calculations 

made using input-​output tables reveal that 

around one-​fifth of goods and raw materials 

are imported (for more information, see the 

box on pp.  26 ff.) and are thus largely inde-

pendent of the domestic wage setting, total 

wage expenses are likely to amount to closer to 

one-​third.25

If the wage expenditure included in the HICP 

components of rents and energy, which is likely 

to be very low – accounting for roughly one-​

fifth of HICP – is also taken into consideration, 

then labour costs probably make up just under 

30% of headline HICP. The overall difference 

between goods and services is not very large, 

partly because many services that are relevant 

in the HICP are not traditional craft trade ser-

vice activities.26 Assuming that higher wages 

are fully passed through to prices, at least in 

the long term, price elasticity for wages can be 

expected to amount to around one-​third, ac-

cording to the cost structure analysis.

SVAR analysis of the 
impact of wages on prices 
since 1970

Analysing the share of HICP made up by labour 

costs provides a first approximation of the pass-​

through. Furthermore, the impact of wages on 

prices can be estimated using econometric 

methods, which use data collected over a 

Wage expenses 
including inter-
mediate prod-
ucts at roughly 
40%, …

… but pass-​
through of 
wages to head-
line HICP just 
under 30% 
when rental and 
energy costs 
considered

SVAR model 
with time-​
varying param-
eters estimated 
for 1970 
onwards

Wage expenditure by selected HICP 

special aggregates in 2016
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Source: Bundesbank calculations based on data from the Fed-
eral Statistical Office.
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Food ServicesNon-energy
industrial goods

Share of wage expenditure in intermediate products
(goods and raw materials)
Share of wage expenditure excluding 
intermediate products

24 If the inputs are repeatedly replaced with the cost struc-
ture of the producing firm, an infinite geometric series is 
created. If wages and intermediate production account for 
shares of 0.25 and 0.4 respectively, this generates total 
wage expenses of: 0.25

1− 0.4
⇡ 0.42

25 Overall wage expenses are then determined as follows: 
0.25

1− (0.4− 0.08)
⇡ 0.37

26 Alternatively, the small difference may derive from the 
fact that the wholesale and retail trade services generate 
high labour cost shares for goods (see the box on pp. 26 ff.).
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Distribution of wage expenditure* and share in HICP in 2016

Sources: Federal Statistical  Office and Bundesbank calculations. * The wage expenses contained in the intermediate products are not 
taken into account in the breakdown of wage expenditure above. 1 Weighted average of wage expenditure using HICP shares from 
2016.
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Bread and cereals

Mineral waters, soft drinks, fruit and vegetable juices

Beer

Prepared meals and dishes

Other food products n.e.c.

Baby food

Sugar, jam, honey, chocolate and confectionery

Sauces and condiments

Meat

Fish

Coffee, tea and cocoa

Wine

Milk, cheese and eggs

Spirits

Oils and fats

Tobacco

Services

Non-energy industrial goods

Food

Boats, outboard motors, sails, rigging and superstructures

Musical instruments and major durables for indoor recreation

Newspapers and periodicals

Glassware, tableware and household utensils

Clocks and watches

Clothing materials

Equipment for sport

Books and miscellaneous printed matter

Other medical products, therapeutic appliances and equipment

Other non-durable household goods

Non-electric appliances for personal care

Household textiles

Furniture and furnishings

Garments

Other articles of clothing and clothing accessories

Carpets and other floor coverings

Jewellery

Tools and equipment for house and garden

Photographic and cinematographic equip. and optical instruments

Spare parts and accessories for personal transport equipment

Information processing equipment

Articles for personal hygiene etc.

Stationery and drawing materials

Games, toys and hobbies

Footwear

Electric and non-electric small/major household appliances

Pharmaceutical products

Motor homes, caravans and trailers

Cleaning and maintenance products

Pet-related products

Purchase of vehicles

Hairdressing salons and personal grooming establishments

Funeral parlours

Laundering and dry-cleaning

Taxis

Urban and suburban passenger land transport (excluding taxis)

Accommodation
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Repair of consumer electronics
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Repair of other personal and household goods

Repair of furniture and home furnishings

Repair of household appliances and home and garden equipment

Maintenance and repair of personal transport equipment

Passenger air transport

Forwarding agents

Cinemas

Sea, coastal and inland passenger water transport

Telecommunications

Share in HICP as a ‰Wage expenditure as a percentage of sales
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The labour cost share of consumption: 
an analysis with input- output tables

Input- output tables1 provide comprehensive 

information on the interconnectedness of a 

country’s economy both nationally and 

internationally. This information may be 

used, amongst other things, to break down 

the value of household consumption ex-

penditure for the goods and services of 

each industrial sector into the components 

of net taxes, transport costs, and the nom-

inal contribution of production factors. This 

latter component comprises imported inter-

mediate goods, gross value added, taxes 

less subsidies, and international transport 

margins incurred during the production 

process. In this context, gross value added 

covers compensation of employees, mixed 

income, and capital income. The nominal 

shares of the labour and capital production 

factors in overall consumption expenditure 

may be interpreted, under certain condi-

tions, as elasticity in consumer prices with 

regard to the individual factors.2

In a further step, information on the com-

position of the Harmonised Index of Con-

sumer Prices (HICP) and its sub- components 

can be derived from the composition of 

consumption according to the revenue 

account .3 Similar to the allocation of cost 

structure data in the main text, however, 

this requires the industrial sectors, accord-

ing to which consumption in the input- 

output tables is structured, fi rst to be 

aligned with the composition of the HICP 

consumer basket by category of goods.4

1 The “World Input- Output Table” compiled by the 
World Input- Output Database (WIOD) is used here. For 
further information, see Timmer et al. (2015) and the 
website www.wiod.org
2 Under the assumptions presented in the Annex (see 
p. 32 ff.), wages in relation to turnover correspond to 
the elasticity of infl ation with regard to wage growth. 
Given certain assumptions, the same relationship can 
be established for all other production factors.
3 With regard to the production- related linkages of in-
dividual categories of goods described in what are 
known as Leontief inverses, household consumption 
expenditure for a certain category of goods can be 
broken down entirely into the components of domes-
tic gross value added, direct and indirect imports, taxes 
less subsidies, and international transport margins. 
Contributions to the HICP special aggregates, for in-
stance, may be determined depending on how the 
categories of goods are aggregated.
4 The idea of breaking down household fi nal con-
sumption expenditure into input factors is not new. 
Eurostat (2008), for example, points to the possibility 
of creating input- output tables for fi nal consumption. 
However, there is no single approach to implementing 
this for the countries of the euro area. Nevertheless, in 
order to harness the information in the input- output 
tables for the analysis of price dynamics in Germany, 
the following methodology was applied: the linkages 
between the data on household fi nal consumption ex-
penditure in the WIOD according to the classifi cation 
of products by activity (CPA) and the classifi cation of 
individual consumption by purpose (COICOP) were es-
tablished based on the COICOP 1999 and CPA 2008 
correspondence tables lists in Eurostat’s Reference And 
Management Of Nomenclatures (RAMON). The 
weights in the fi nal consumption input- output tables 
were approximated using four- digit COICOP weights 
as well as other publicly available data. For Germany, 
the Federal Statistical Offi  ce published fi nal consump-
tion input- output tables up to 2004.

Breakdown of the HICP consumer basket 

in Germany by input factors in 2014
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Sources:  World Input-Output Database,  Eurostat  and Bundes-
bank  calculations.  1 HICPexEF  =  HICP  excluding  energy  and 
food. 2 NEIG = non-energy industrial goods.
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On balance, 62% of the input factors intro-

duced for the production of household 

consumer goods in 2014 can be traced 

back to gross value added within the Ger-

man economy. Taxes less subsidies and 

international transport margins make up 

14%. Just under a quarter were caused by 

direct and indirect imports, the proceeds of 

which thus benefi ting non- residents. Ser-

vices had the largest share of gross value 

added, food products the largest share of 

imports, and energy the largest proportion 

of net taxes and transport margins.

As described in the introduction, individual 

input factors can be further differentiated 

using the information contained in the 

input- output tables. Within domestic gross 

value added, it is possible, for instance, to 

differentiate between employee compensa-

tion and mixed income on the one hand 

and capital income on the other. Retail and 

wholesale trade can also be differentiated. 

Looking at HICP services, for example, 

which have the highest share of gross value 

added among the HICP special aggregates, 

it can be seen that not even half of this 

gross value added is attributable to labour 

income. Consequently, the labour share in 

HICP services is only slightly higher than for 

food or non- energy industrial goods. This is 

because both of these special aggregates 

require an especially large amount of retail 

and wholesale trade, which is very labour- 

intensive. Only the labour cost share for the 

production of energy goods decreases sig-

nifi cantly, at 18%.

Breakdown of domestic gross value 

added by income type in 2014

Sources:  World Input-Output Database,  Eurostat  and Bundes-
bank  calculations.  1 HICPexEF  =  HICP  excluding  energy  and 
food. 2 NEIG = non-energy industrial goods.
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longer period of time.27 In such a context, it is 

possible to estimate not only the level of pass-​

through, but also whether this relationship has 

changed over time. To this end, various struc-

tural vector autoregressive models (SVARs) with 

time-​varying parameters, which take the inter-

dependencies of wages and prices into ac-

count, are estimated for Germany from 1970 

onwards.28 Both the deflator of private con-

sumption expenditure, which exhibits very simi-

lar time series characteristics to the HICP (the 

actual monetary policy target variable), and the 

GVA deflator, as the indicator of domestic price 

developments, are selected as price values. 

Both the impact of hourly wages and that of 

unit labour costs are examined.29 It should be 

borne in mind that the analysis addresses the 

interaction between the cyclical components of 

the variables under consideration; changes in 

longer-​term relationships are not assessed.30

Beginning with an examination of the unit 

labour costs and the GVA deflator (see the 

chart on p. 29), a fairly close correlation can be 

identified between their rates of change up to 

the mid-1990s. After this point, the correlation 

weakens, since the behaviour of profit mark-​

ups has changed over time. The SVAR esti-

mates confirm this visual impression.31 It ap-

pears that the pass-​through of unit labour costs 

to the GVA deflator in the 1970s amounted to 

just over one-​third after one year, increasing to 

a little over one-​half after four years. Since the 

mid-1990s, however, the pass-​through has de-

clined markedly. It currently accounts for less 

than one-​third after one year, and after four 

years, it amounts to only two-​fifths. Overall, 

the values of the empirically estimated pass-​

through are significantly lower than neoclas-

sical production theory would suggest. This is 

most likely due to the fact that, in this theory, 

profit mark-​ups are not determined endoge-

nously.

However, a different picture emerges for the 

pass-​through of hourly wages to the GVA de-

flator.32 Having remained relatively stable since 

the 1970s, it most recently amounted to around 

two-​fifths after one year and roughly three-​

fifths after four years. The various degrees of 

pass-​through of unit labour costs and hourly 

wages to the GVA deflator can be explained by 

breaking down the growth rate of the GVA de-

flator into hourly wages, hourly productivity 

and profit mark-​ups. In principle, it may be as-

sumed that wage increases are reflected in 

higher prices, lower profit mark-​ups or in-

creased productivity. Increases in productivity 

themselves result either in lower prices or 

higher wages, or are reflected in higher profit 

mark-​ups. Against this backdrop, the SVAR an-

alysis indicates that the cyclical relationship be-

tween the GVA deflator and unit labour costs 

in Germany has become somewhat looser over 

the past few decades. However, this is not pri-

marily driven by wages, but rather by product-

ivity. Overall, the estimated pass-​through of 

hourly wages is – in contrast to the implications 

Marked but 
declining pass-​
through of unit 
labour costs to 
GVA deflator; …

… by contrast, 
pass-​through of 
changes to 
hourly wages 
stable

27 Seasonally adjusted quarterly national accounts data for 
the period from the first quarter of 1970 to the first quarter 
of 2019 (data vintage: May 2019) are used for the analysis. 
Up to and including 1991, the data relate to western Ger-
many; from 1991 onwards, they relate to Germany as a 
whole. They were chain-​linked and scaled in such a way 
that the annual average of the data for western Germany 
in 1991 corresponds with the annual average of the data 
for Germany as a whole.
28 The SVAR estimates with time-​varying parameters are 
made with the help of the Bayesian Estimation, Analysis 
and Regression (BEAR) toolbox (see Dieppe et al. (2018)). 
All specifications take into account four lagged values of 
the endogenous variables.
29 Here, hourly wages are defined as the compensation 
received by employees per hour worked, and unit labour 
costs are defined as hourly wages relative to the real GVA 
per hour worked.
30 This means that the model-​implied relationship be-
tween wage and price fluctuations from their respective 
stochastic trends is being examined. See also the box on 
p. 31.
31 The VAR model includes the annualised quarterly rates 
of change of unit labour costs and of the GVA deflator. The 
pass-​through of unit labour costs to the GVA deflator is 
defined as a cumulated impulse-​response function of the 
rate of change of the GVA deflator relative to that of unit 
labour costs following an identified shock to the latter.
32 The VAR model includes the annualised quarterly rates 
of change of hourly productivity, unit labour costs and the 
GVA deflator. The pass-​through of hourly wages to the 
GVA deflator is defined as a cumulated impulse-​response 
function of the rate of change of the GVA deflator relative 
to that of unit labour costs following an identified shock to 
hourly wages. A Cholesky decomposition of unit labour 
costs is used to determine the shock to hourly wages and 
describes a change in unit labour costs that cannot con-
temporaneously be attributed to a change in hourly prod-
uctivity.
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Selected wage and price variables

Source:  Bundesbank calculations based on data from the Federal  Statistical  Office.  1 Impact of the deflators of other aggregate ex-
penditure components on the difference between the consumption deflator and the GVA deflator. 2 Impact of the import deflator on 
the difference between the consumption deflator and the GVA deflator.
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of neoclassical production theory  – greater 

than that of unit labour costs. This is presum-

ably due to the fact that the estimation ap-

proach based on hourly wages is less restricted 

in econometric terms than the unit labour 

costs-​based approach, and therefore captures 

the changed behaviour of profit mark-​ups more 

flexibly. This means that the pass-​through can 

be quantified more reliably.

In the case of the consumption deflator, the 

pass-​through of unit labour costs has declined 

even more strongly than for the GVA deflator.33 

Since the 1970s, it has decreased from 10% to 

around zero after one year, and from 35% to 

approximately zero after four years. The pass-​

through of hourly wages to the consumption 

deflator has also declined. In recent years, 

however, it has been considerably greater than 

zero, and currently amounts to 10% after one 

year and 22% after four years.

Generally speaking, it appears that the pass-​

through to the consumption deflator is signifi-

cantly lower than the pass-​through to the GVA 

deflator. There are three reasons for this: first, 

private consumption expenditure includes a 

significant proportion of imported goods, the 

prices of which are likely to be largely inde-

pendent of domestic wage developments. 

Second, estimates show that the pass-​through 

of wages to the other deflators is higher than 

to the consumption deflator. Finally, it is the 

gross value added excluding taxes on goods 

which is being examined, whilst indirect taxes 

account for a substantial share of consumer 

prices.

The pass-​through of wages to prices changes 

very little if the estimations also use the un-

employment rate as a proxy for aggregate cap-

acity utilisation.34 In the context of the SVAR 

estimation, this merely affects the established 

stochastic trend of inflation (see the box on 

p. 31).

Conclusion and outlook

Overall, the results of the various analyses indi-

cate that the pass-​through of wages to con-

sumer prices amounts to approximately one-​

third. A 1% change in wages thus results in a 

change of consumer prices by around 0.3%. 

Pass-​through of 
hourly wages to 
consumption 
deflator also 
intact, …

… but generally 
lower than for 
GVA deflator

Taking capacity 
utilisation 
variables into 
account barely 
alters pass-​
through results

Model calculation of the impact of unit 

labour costs on the gross value added 

(GVA) deflator and the deflator of 

private consumption expenditure*

* Cumulated impulse-response function of the rate of change 
of  the  respective  deflator  relative  to  that  of  the  unit  labour 
costs  following  a  unit  labour  cost  shock  or  an  hourly  wage 
shock. Estimation results of an SVAR model with time-varying 
parameters for one, four and 16 quarters.  The impact of unit 
labour  costs  on  the  deflators  after  four  and  16  quarters 
changes over time. The impact after one quarter is time-invari-
ant due to the model design.
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33 The VAR model takes into account the annualised quar-
terly rates of change of the import deflator, the hourly 
productivity rate, unit labour costs, the consumption defla-
tor and the deflator of other aggregate demand. The pass-​
through of unit labour costs and of hourly wages to the 
consumption deflator is defined in the same way as the 
pass-​through to the GVA deflator.
34 Aggregate capacity utilisation, which is usually approxi-
mated by the output gap, the unemployment gap or the 
unemployment rate, is used as a further determinant of 
inflation, particularly in Phillips curve estimates.
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The stochastic trend of infl ation

The main text’s analysis using the structural 
vector autoregression (SVAR) model is based 
on data from 1970 through to the current 
year. Over this long period of almost 50 years, 
it is likely that changes to the underlying 
structural conditions will have been extremely 
signifi cant as to how infl ation has developed 
in Germany. These include, for instance, the 
reunifi cation of Germany, the increasing 
global ties of the German economy, the rising 
competitive pressure due to globalisation, and 
the different monetary policy environment fol-
lowing the launch of the single monetary pol-
icy for the euro area. On top of this, there was 
the “Great Moderation”, a prolonged period 
starting in the mid-1980s during which infl a-
tion rates fell signifi cantly around the world.1

These kinds of changes in the underlying eco-
nomic conditions are typically refl ected in 
changing trends in macroeconomic variables, 
such as the infl ation rate. The SVAR approach 
used in the main text depicts such infl uences 
as changes in the stochastic trends of the ana-
lysed variables produced by the estimated 
model. By contrast, the pass- through from 
wages to prices in this model refers solely to 
the interaction between the cyclical compon-
ents of wages and prices.2

The model shows that the stochastic trend of 
infl ation in Germany – as measured by both 
the gross value added defl ator and the private 
consumption defl ator – saw a distinct decline 
in the period from 1970 to 1999. Since then, 
both stochastic trends have been relatively 
stable.

If the unemployment rate is included in the 
SVAR estimation as an approximation value 

for aggregate capacity utilisation, there is 
markedly higher variation in the stochastic 
trend of infl ation over the medium term. This 
could mean that capacity utilisation had a 
major impact on the stochastic trend of infl a-
tion. Conversely, the model could, at least in 
some cases, incorrectly attribute the strong 
cyclical fl uctuations in the registered un-
employment rate to the trend.

The stochastic trend of the private consump-
tion defl ator in both variants has remained 
relatively stable since 2002, with a growth 
rate of around 1½%. The trend of the gross 
value added defl ator has stood slightly above 
this level in recent years. This likely refl ects 
structural differences between the individual 
components of gross value added that are 
associ ated with different sectoral price trends.

1 See Bernanke (2004).
2 Peneva et al. (2017) likewise estimate a stochastic 
trend in their analysis of the wage- price pass- through, 
but do not elaborate on it further. Bobeica et al. (2019) 
correct the wage and price variables ahead of their 
econometric analysis of how they trend by adjusting 
both the wage and the price variables for infl ation ex-
pectations.
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However, it takes considerably longer than one 

year for the cyclical adjustment of prices to a 

wage shock to be largely complete. Examining 

the consumption deflator since 1970, there is 

some evidence to support the argument that 

the pass-​through of wage shocks to prices has 

weakened in Germany. In any case, the decline 

has been only slight since the financial crisis of 

2007-08, and has come to a halt in recent 

times. In this context, it is also important to 

note that, since the start of the 2000s, the sto-

chastic trend of the inflation rate in Germany, 

which was determined using the SVAR model, 

has no longer been declining; rather, it has 

been trending sideways. The cyclical impact of 

wages on prices should therefore not be greatly 

affected by the estimated trend seen in recent 

times. With this in mind, there is much to sug-

gest that the above-​average wage growth ex-

perienced in Germany over the past few years 

will result in a gradual rise in inflation.

Annex

The wage-​price relationship in 
economic theory
The starting point for these considerations on the 

long-​term wage-​price relationship period is neoclas-

sical production theory.35 Assume that, in a model of 

an open economy, the aggregate of goods pro-

duced domestically by a representative firm Yt may 

be characterised by a Cobb-​Douglas production 

function with constant returns to scale:36

Yt = AtN
↵1
t K↵2

t M1�↵1�↵2
t ,

↵1, 1− ↵1 − ↵2 2 (0, 1)

where Nt denotes labour input, Kt capital input, Mt 

imported intermediate goods, and At total factor 

productivity.37 The nominal costs per unit of labour 

amount to Wt, the nominal costs per unit of capital 

Rt and the nominal costs per unit of imported inter-

mediate goods Pt
m. It is additionally assumed that 

the representative firm behaves rationally, that all 

goods and factor markets are characterised by per-

fect competition and that there are no price rigid-

ities.

According to the first-​order conditions for optimal 

labour input, nominal costs per unit of labour corres-

pond in the long-​term growth equilibrium to the 

marginal revenue product of labour.

↵1
PtYt

Nt
= Wt , ↵1 =

WtNt

PtYt

� (1)

where Pt describes the deflator of domestically pro-

duced goods. Alternatively, the ratio of the aggre-

gate nominal wage bill to sales of the goods pro-

duced domestically corresponds to the output elasti-

city of labour.38

After solving expression (1) for the deflator Pt , taking 

the logarithm and forming first differences, the infla-

tion rate of domestically produced goods πt is ob-

In the long-​term 
neoclassical 
equilibrium, unit 
labour costs as 
measured by 
domestically 
produced goods 
and the prices 
of domestically 
produced goods 
rise at the same 
rate

Pass-through of wages to prices in 
Germany , according to different models

 

Method Price variable

Pass-through

Level Time variation

Cost structure¹ HICP 0.3 Not analysed

SVAR² Consumption 
defl ator

0.2 Slight down-
ward trend

Memo item: 
GVA defl ator

0.6 No time 
variation 

Macro model³ HICP 0.3 Not analysed

1 Pass- through derived from sectoral labour cost shares. 2 Per-
manent hourly wage shock, pass- through scaled to the reaction 
of unit labour costs. 3 Permanent shock to compensation per 
employee. Pass- through in SVAR and macro models cumulated 
over four years.

Deutsche Bundesbank

35 See, for example, Mas-​Colell et al. (1995).
36 In-​house analyses show that, in the short to medium 
term, a CES specification with a substitution elasticity that 
may diverge from 1 matches the aggregate production 
function of the German economy more closely than the 
Cobb-​Douglas specification used here, which assumes a 
substitution elasticity of 1.
37 In this form of presentation, domestically produced 
intermediate goods are already reduced to the three basic 
input factors: labour, capital and imported intermediate 
goods.
38 This relationship serves as a justification for the calcula-
tions based on enterprises’ cost structure. In the analysis, 
the pass-​through is defined as the wages to sales ratio.
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tained as a function of the growth rates of wages 

per unit of labour less labour productivity. Put differ-

ently, in a growth equilibrium, inflation corresponds 

to the growth rate of unit labour costs measured by 

the goods produced domestically.39

⇡t = �lnWt � (�lnYt ��lnNt).| {z }
�lnULC t

� (2)

Consequently, in the long-​term neoclassical equilib-

rium, unit labour costs and prices grow at the same 

rate. With regard to the impact of wages per unit of 

labour on prices, it should be noted, however, that 

labour productivity is likewise a function of factor 

prices that can be determined using conditional fac-

tor demand. Expressed in growth rates, this is writ-

ten as

�lnYt ��lnNt = �lnAt + (1� ↵1)�lnWt

� ↵2�lnRt

� (1� ↵1 � ↵2)�lnPm
t .

� (3)

Under perfect competition on the factor markets, 

the representative firm responds to a change in 

wages by substituting labour with capital or imports 

until labour productivity has returned to the higher 

wage level. This effect counteracts wage pressure on 

prices, which means that the elasticity or pass-​

through between labour costs and prices, as shown 

in Equation (4), merely corresponds to α1 < 1.

⇡t =��lnAt + ↵1�lnWt

+ ↵2�lnRt

+ (1� ↵1 � ↵2)�lnPm
t .

� (4)

In summary, it may be noted that neoclassical pro-

duction theory, under the assumption of perfect 

competition on the factor markets and the goods 

market, suggests that the pass-​through between 

wages and prices should be determined in the long 

term by the ratio of the nominal wage bill to the 

value of the domestic supply of goods. The impact 

of changes in unit labour costs measured by domes-

tically produced goods on prices should, moreover, 

be greater than is the case for changes in wages.

This outcome does not change even if the assump-

tion of perfect condition is discarded and monopol-

istic competition with constant or exogenously vari-

able mark-​ups is assumed. It is conceivable, how-

ever, that – especially over the short and medium 

term  – the identified relationships change if the 

mark-​up in the model is endogenously determined 

in a time-​varying manner.40 The pass-​through can 

also change as a result of imperfections on the fac-

tor markets.41 In this respect, search and matching 

frictions capture a large number of market imperfec-

tions in the labour market, such as heterogeneities, 

information deficits or indivisibilities.42 In particular, 

it is assumed that labour input is not infinitely divis-

ible, as employees and employers first have to find 

each other in a time-​consuming and resource-​

intensive manner.43 Although the model-​based pass-​

through of costs per labour unit Wt to prices still cor-

responds to the above-​described constant α1, the 

costs per labour unit Wt are composed of the wage 

per employee ωt, plus the expected search costs of 

hiring one employee κq(θt), less expected savings 

from not having to hire another employee in the 

next model period:44

Wt = !t +


q(✓t)
� (1� σ)β



q(✓t+1)
.� (5)

The function q(θt) here represents the aggregate 

ratio of advertised vacancies Vt to newly filled pos-

itions Mt while κ describes the costs of advertising a 

vacant position for one model period. Under the as-

sumption of a Cobb-​Douglas matching function, the 

rate q is a function of labour market tightness θt, 

defined as the aggregate ratio of advertised vacan-

cies to the number of unemployed persons Ut. The 

expected savings on search costs – the last term in 

the above equation – additionally depends on the 

exogenous job separation rate σ as well as the time 

preference rate β.

Pass-​through of 
wages to prices 
possibly less 
than 1, however

Other influences 
on the pass-​
through given 
imperfect 
markets

39 Abstracting from imports in the model, Yt reflects real 
gross value added and Pt reflects the gross value added 
(GVA) deflator.
40 For instance, modelling consumption patterns at the 
level of individual product varieties (deep habits) leads in 
equilibrium to countercyclical movements in firms’ mark-​
ups; see Ravn et al. (2006).
41 For the sake of simplicity, solely the impact of imperfec-
tions in the labour market is discussed below. For the im-
pact of imperfections in the financial markets, see, for ex-
ample, Brzoza-​Brzezina et al. (2013).
42 See Pissarides (2000).
43 The following theoretical considerations are based on 
the model assumption that the representative production 
firm acquires labour input Nt on a frictionless market from 
a temporary employment agency at a price of Wt per unit. 
Following successful recruitment, the temporary employ-
ment agencies compensate the formerly unemployed 
workers with the wage ωt. See Christoffel and Kuester 
(2008).
44 See Krause et al. (2008).
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�lnWt =

!̄

W̄
�ln!t �



W̄q(✓)
(�lnq(✓t)

� (1� σ)β�lnq(✓t+1)).

� (6)

According to Equation (6), the trend-​adjusted, log-​

linearised and then differenced version of Equation 

(5), search costs may lead to the cost per unit of la-

bour not rising at the same rate as an increase in 

wages per employee.45 The pass-​through of employ-

ees’ wages to prices is therefore reduced by the fact 

that, because of the search costs, wages per labour 

unit represent only a part of total labour costs.

In summary, it may therefore be stated that the 

model-​based pass-​through between wages per em-

ployee and the deflator of domestically produced 

goods depends on labour market search costs,46 the 

production elasticity of labour input, and, possibly, 

variations in the mark-​ups.47 Furthermore, search 

and matching theory makes it clear that – especially 

over the short to medium term – it is important to 

include labour market tightness in the empirical esti-

mations in order to control for the resulting variation 

in labour costs and to obtain an unbiased estimator 

of the wage-​price pass-​through.

Neoclassical production theory as well as search and 

matching theory explain the relationship between 

wages and prices solely in terms of the cost side. In 

this vein, there is no variable that explicitly repre-

sents fluctuations in aggregate capacity utilisation or 

aggregate demand, which –  especially over the 

short to medium term – have empirical relevance. If 

it is instead assumed in a New Keynesian modelling 

approach that rational firms are unable to adjust 

their prices frictionlessly and that the aggregate 

price level can therefore adjust only gradually, firms 

take into account not only current marginal costs 

but also future marginal costs in their price setting.48 

The optimal price Pt
* is given by the weighted sum 

of future expected marginal costs λt:49

p̂⇤t = Et

" 1X

⌧=0

(β✓)⌧ λ̂t+⌧

#

,
�

(7)

where Et denotes the expectation operator. If this 

relationship is rewritten and a price index is formed 

from the percentage (1 – θ) of enterprises that can 

adjust their prices in each period and the percentage 

θ of enterprises that are unable to adjust their 

prices,50 a simple New Keynesian Phillips curve is ob-

tained:

⇡t = (λ̂t � p̂t) + βEt[⇡t+1]� (8)

Κ is what is known as the “slack” parameter. This 

indicates how strongly inflation – conditional on in-

flation expectations – responds to aggregate cap-

acity utilisation, which is usually measured as real 

marginal costs, the output gap, the unemployment 

gap or the unemployment rate. New-​Keynesian the-

ory thus attributes the direct transmission channel 

between aggregate capacity utilisation and prices to 

price rigidities. A direct relationship between nom-

inal wages and the inflation rate does not exist in 

the simple New Keynesian model, however.51

The wage-​price relationship in 
the national accounts

A relationship between wage or labour compensa-

tion and prices may likewise be derived from the na-

tional accounts. The starting point for this is gross 

value added (GVA), which is, by definition, the sum 

of compensation of employees and gross operating 

surplus, with the latter variable being composed of 

New Keynesian 
Phillips curve: 
consideration 
of aggregate 
utilisation

Relationship 
between wages 
and GVA 
deflator

45 The equation is derived on the assumption that the vari-
ables follow a deterministic growth path. See King and 
Rebelo (1999).
46 According to a study based on US data, the average 
costs of the job application process per newly hired em-
ployee amount to roughly 19% of an average employee’s 
wage per month. This does not yet take account of any 
training costs that are incurred at the beginning of the em-
ployment relationship; see Silva and Toledo (2009). As the 
German labour market is more highly regulated, the cost 
per newly hired employee is likely to be higher in Germany. 
As a consequence of the more regulated labour market, 
however, the average length of time an employee in Ger-
many stays in a single job is longer than it is in the United 
States (see Hertweck und Sigrist (2015)). For this reason, 
such costs tend not to be paid as frequently in Germany as 
in the United States.
47 These factors also apply to gross value added, but not 
to the aggregate demand deflator. In this case, the pass-​
through is also reduced by the share of imports. This also 
applies to its individual components, such as the consump-
tion deflator.
48 See Calvo (1983) or Rotemberg (1982) for an alternative 
modelling of price rigidities.
49 For any given variable xt, its percentage deviation from 
the long-​term stationary equilibrium is defined as x̂t = ln xt 
– ln x̄. This assumes that x̄ is stationary either inherently or 
in efficiency units.
50 The price index is formed as follows:  �  
Pt = [(1� ✓)(P ⇤

t )
1−" + ✓(Pt−1)

1−"]
1

1�",�  
where –ε describes the price elasticity of demand.
51 In an extended New Keynesian model with unemploy-
ment and wage indexation, it is possible to show that the 
wage growth rate depends directly on the inflation rate as 
well as the unemployment rate and, therefore, a direct re-
lationship between wages and prices does exist; see Galí 
(2011).
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operating surplus/​mixed income, net taxes on pro-

duction, and depreciation less net taxes on goods 

and services:

GVA = W + S + NPA� TXS + �| {z }
gross operating surplus (GOS)

.

If the ratio of gross operating surplus (GOS ) and 

employee compensation (W ) is denoted by μ , there 

results for the GVA deflator (GVAd ), i.e. the ratio of 

nominal and price-​adjusted value added:

GVAd =
GVAn

GVAr =
W

GVAr (1 + µ).

inflation measured in terms of the GVA deflator in-

flation thus corresponds to the sum of the growth 

rates of unit labour costs (ULC ) and the mark-​up:

⇡GVA
t = �lnWt ��lnYt| {z }

�lnULC t

+�lnµt.

In the hypothetical case of constant mark-​ups, the 

growth rate of the GVA deflator – just like the rate 

of price increase of the supply of goods in neoclas-

sical production theory – corresponds to the growth 

rate of the associated unit labour costs. In order to 

create a relationship between employee compensa-

tion and the private consumption deflator, the ex-

penditure identity of GDP (GDP ) is used. Following 

this, GDP corresponds to the sum of private final 

consumption expenditure (C ), general government 

spending (G ), investment (I ), and the external bal-

ance (X-IMP ). Furthermore, in line with the income 

account, GDP is produced by gross value added plus 

net taxes on goods (TXS ):

GDP � TXS = C + I +G+X � IMP � TXS

= GVA.

Dividing the equation by real gross value added, 

the GVA deflator is found as the weighted sum of 

the deflators of the individual expenditure compon-

ents:

 

 

 

 

GVAd =
Cr

GVArC
d

+
(G+ I +X − TXS )r

GVAr ⇥

(G+ I +X − TXS )d − IMPr

GVAr IMPd.

Transposing the equation after the consumption de-

flator (Cd) and substituting the GVA deflator gives

Cr

GVArC
d = ULC (1 + µ) +

IMPr

GVAr IMPd

− (G+ I +X − TXS )r

GVAr

⇥ (G+ I +X − TXS )d.

� (9)

It should be noted that this relationship is true in 

terms of the level and not in logarithms. Following a 

number of transformations, this results in

lnCd = lnULC + ln(1 + µ)� ln
Cr

GVAr

+ ln

 
GVA+ IMP

GVA

!

� ln

 
GVA+ IMP

GVA+ IMP � XCIMP

!
,

� (10)

where XCIMP = G + I +X –TXS denotes all other 

aggregate demand. The sum of the first two terms 

on the right-​hand side of this equation corresponds 

to the GVA deflator. The other three summands re-

flect the difference between the deflator of private 

consumption expenditure and the GVA deflator. The 

first of these summands is the inverse real consump-

tion ratio. The second summand contains the impact 

of import prices. The last term reflects the fact that 

the prices of other expenditure components may dif-

fer from those of consumer goods and it also cap-

tures the impact of taxes on goods and services on 

the deflators of the expenditure components.

Relationship 
between wages 
and consump-
tion deflator
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