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ABSTRACT
Do Workers Share in Firm Success? Passthrough Estimates for New Zealand
We study the extent to which firm financial performance is passed on to workers in the
form of higher wages and how this has changed over 2002-2018. We measure financial
performance as value added per worker and as quasi-rents. Quasi-rents better approximate
the resources available to be shared between workers and firms as the measure takes
into account the rental cost of capital as well as the reservation wages. We estimate the
reservation wage bill for each firm using estimates from a two-way fixed-effect model
and further decompose the pass-through into contributions from worker sorting and
rent-sharing. Our IV estimates of pass-through are in the range of 0.12 and 0.19 for value
added and 0.11 and 0.07 for quasi-rents. Worker sorting explains between 35% and 50%
of pass-through. While the extent of overall pass-through is relatively stable over time,
the contribution of worker sorting declines dramatically to explain almost none of the
estimated pass-through.
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I
Almost all advanced economies have experienced sluggish wage growth in the years following the
global ﬁnancial crisis GFC in

, despite strong growth in employment and declining

unemployment rates Blanchﬂower

. This, coupled with the long run declines in their labour

income shares LIS , raises signiﬁcant concerns about inequality, the balance of power between
workers and owners of capital, and whether the beneﬁts of economic growth are being widely
shared e.g. OECD

; Pike y

; Stansbury

Summers

.

New Zealand is no excep on, having seen a long run decline in the LIS and rela vely low nominal
wage growth post GFC e.g. Rosenberg
; Ball et al.

,

; Conway et al.

; Fraser

; Hyslop

Rice

. These developments raise ques ons around whether workers are ge ng a

fair share of the recent economic success. The issues of inclusive growth and worker power are live
policy issues in New Zealand. There is current policy work underway on Fair Pay Agreements , which
provide a framework for bargaining in sec ons of the labour market where bargainning is currently
diﬃcult Fair Pay Agreement Working Group

.

We contribute to this discussion by examining inclusive growth at the ﬁrm level. We examine the
extent to which ﬁrm performance is reﬂected in average wages pass through . We consider two
main measures of ﬁrm performance. The ﬁrst is value added per worker, a standard measure of
labour produc vity and one that has been used in most interna onal studies on this topic see Card
et al.

. The second is a measure of quasi rents , which more closely approximates the amount

that is available to be shared as wage premiums above reserva on wages. Unlike value added, quasi
rents account for the cost of capital and reserva on wages of workers. We make use of es mates
from a two way ﬁxed eﬀect model, of the form introduced by Abowd et al.

, to es mate

individual reserva on wages and ﬁrm reserva on wage bills.
Our aim in this paper is to explore pass through in the private market sector of the economy. We
document both the overall cross ﬁrm and within ﬁrm pa erns of pass through. We further
decompose the overall pass through es mates into the contribu on of worker sor ng and the
contribu on of rent sharing, following the method of Card et al.

. Worker sor ng is the

concentra on of highly skilled workers who a ract higher wages in be er performing ﬁrms who
are able to pay them higher wages. Rent sharing occurs when ﬁrms share and or workers demand a
share of the economic rents earned by the ﬁrm. We then look at whether pass through and the
contribu ons of worker sor ng and rent sharing have changed over the period

.

OLS es mates of the pass through elas city range between .
worker, and .

and .

and .

for value added per

for quasi rents per worker. The varia on depends on the stringency of

other controls included in the model. Instrumental variables IV es mates are larger, between .
and .

for value added, and .

and .

for quasi rents. While the pass through elas city for

quasi rents is lower than for value added as quasi rents are smaller than value added , it implies a
larger dollar value of pass through for a given dollar increase in quasi rents or value added. In our
preferred IV speciﬁca on, workers receive an extra c for every extra dollar of quasi rents, and c per
dollar of value added. Overall, our es mates are consistent with those from interna onal studies.
We ﬁnd that worker sor ng explains approximately
and

of the pass through for value added

for quasi rents. This is expected as quasi rents takes worker quality into account by

subtrac ng the reserva on wage bill. Our results for the contribu on of worker sor ng to overall
pass through are similar to those in Card et al.

for Portugal.

Our es mates of overall pass through display a pro cyclical pa ern, with es mates
points lower in

during the GFC. Es mates recovered from

the same level as in the pre

onwards to approximately

period. Our decomposi on results show a marked change in the

importance of worker sor ng over the period. Worker sor ng explained around
pass through and

percentage

of quasi rents pass through over the period

of value added
. The sor ng

contribu on falls virtually to zero in the la er half of the sample period. In some speciﬁca ons, the
contribu on of worker sor ng to pass through becomes nega ve.
The most closely related New Zealand microeconometric study into ques ons of rent sharing is Sin et
al.

. The authors consider the role of diﬀeren al worker sor ng and rent sharing in explaining

the gender wage gap in New Zealand. Our interest in this paper is documen ng overall pa erns in
pass through to average ﬁrm wages, pa erns in worker sor ng and rent sharing. We also consider
how these overall pa erns have changed over me. New Zealand is an interes ng case study for
these issues as it hasn t experienced the same rise in wage inequality or the same increase in the
dispersion of ﬁrm performance since
al.

; Criscuolo et al.

that other advanced economies have e.g. Berlingieri et

. We also demonstrate a way to calculate quasi rents, which be er

approximates the surplus available to be shared in the form of higher wages or taken as proﬁts. We
consider only the sharing of rents as wages and do not examine other possible uses of rents by the
ﬁrm. Firms could use a por on of these rents to fund expansion, fund R D, to provide a cash buﬀer
for protec on against nega ve shocks, or to pay dividends to ﬁrm owners.
Our results show that yes, workers do share in ﬁrm success. Most of this is due to be er performing
ﬁrms paying higher wages in general, although there is some pass through of improvements in

performance as higher wages. The ﬁrms people choose to work at does ma er for their wages, but
the general macroeconomic condi ons exert a signiﬁcant inﬂuence on wage growth.
The paper is structured as follows. Sec on provides a literature review and an overview of the New
Zealand labour market and ins tu onal context. Sec on presents our analy cal framework. Sec on
describes the data used in this paper. Sec on presents our results, and sec on concludes.

Ba

a

a

In order to understand the process of how ﬁrm performance is passed through to wages, we need to
look beyond simple models of the wage determina on, and consider how rents are generated and
shared in imperfectly compe

ve labour markets. In simple compe

ve models of the labour

market, wages are determined as the value of the marginal product of labour p.MPL

the change

in output that results from an increase in labour, valued at the price at which output is sold. When
MPL increases by

, the wage also increases by

a pass through of

. Our study of pass

through focuses on the rela onship between average labour produc vity output per worker and
wage levels. This may diﬀer from

due to the degree of subs tutability of labour with other

inputs of produc on, or due to imperfect compe

on, either of which results in rents that are

shared unequally between workers and owners of ﬁrms.
Maintaining marginal produc vity as a ﬁxed propor on of average produc vity when output changes
requires a very speciﬁc type of produc on func on e.g. Cobb Douglas . More generally, the
rela onship depends on how subs tutable labour is with other inputs. Strong subs tutability implies
that ﬁrms reduce employment propor onally more than the wage increases, resul ng in a lower
share of revenue going to labour as produc on is increased. However, even for strong plausible
values for subs tutability, the implied pass through is s ll rela vely strong.
More generally, the pass through of labour produc vity to wages can reﬂect the extent to which
economic rents are shared between ﬁrms and workers. There are two main sources of rents that are
relevant for the analysis of produc vity pass through product market rents and labour market
rents.
Product market rents may arise from imperfect product market compe

on, whereby ﬁrms face a

downward sloping demand curve for output, and have some monopoly power to set output prices

For example, If the elas city of subs tu on in a two factor CES produc on func on were twice as high as
for the Cobb Douglas produc on func on , the pass through of labour produc vity changes to wages falls to
. A pass through of
would require an unrealis cally high elas city of subs tu on of .

at a mark up over cost. The resul ng economic rents may be sustained by barriers to the entry of
compe ng ﬁrms, or they may be quasi rents , deﬁned as rents that are temporary and will eventually
be eroded by the entry of compe tors or the loss of intellectual property protec ons. Monopolis c
ﬁrms sell a lower than compe

ve level of output at a higher than compe

posi ve proﬁt. If they operate in a compe

ve price, and make a

ve labour market, they would employ fewer workers due

to the reduced level of output, but would pay above market wages only if they were to share their
proﬁts. Whether changes in ﬁrm performance are reﬂected in wage levels would depend on how
responsive this sharing is when rents change.
In contrast to product market rents, labour market rents arise where ﬁrms can pay wages at a level
below the marginal value of what workers contribute to output. In imperfectly compe

ve labour

markets, ﬁrms may have to raise wages if they want to increase employment, and they may have
some monopsony market power to set wages as well as employment. This enables them to pay
wages below the marginal value of what workers produce and they can thus earn rents that could
poten ally be shared with workers. Labour market rents may also arise from adjustment costs in the
labour market. If it is costly for workers to search for new jobs, and costly for ﬁrms to recruit new
workers, both workers and ﬁrms gain from keeping a job going and this dynamic monopsony is a
source of rent that can poten ally be shared. When ﬁrm performance increases, monopsonis c ﬁrms
will increase employment, and wages may rise not only because they are unable to expand
employment without raising wages but also because the amount of rents shared as wages may
change.
In this study, we do not a empt to iden fy the various poten al sources of rents, focusing instead on
the degree to which any rents that do exist are shared. The way that rents are shared is determined
separately from produc on or pricing decisions. The share of rents that go to workers will therefore
reﬂect rela ve bargaining power of workers, and may be aﬀected by subjec ve factors such as what
employees or ﬁrm owners perceive as fair. The overall measure of pass through that we aim to
es mate is thus a composite measure that summarises poten ally diﬀerent degrees of sharing of
poten ally heterogeneous types of rent.

L

a

The long run decline in the LIS that has occurred in most advanced economies is at odds with the
ﬁrst of the regulari es observed by Kaldor

. This states that the share of na onal income going

to labour and capital is constant in the long run, meaning that the long run elas city of the average

wage with respect to na onal income per worker is equal to one. A decline in the LIS means that
growth in average wages has not kept pace with growth in na onal income.
A number of studies have sought to explain the decline in the LIS within a perfectly compe

ve

macroeconomic framework. These studies typically consider the impact of signiﬁcant changes in the
macro environment, such as the increase in import compe
technology Fraser

; Autor

Salomons

on Autor et al.

or the role of

.

Other macro level studies have examined the role of changing product market compe
seminal contribu on is Autor et al.

on. A

, which examines the role of superstar ﬁrms in explaining

the decline in the US LIS. Superstar ﬁrms are characterised by very high value added per worker but a
rela vely low LIS. Autor et al.

ﬁnd that the decline in the aggregate LIS is driven largely by

realloca on of workers and output to these ﬁrms, rather than a decline in the LIS for the average
ﬁrm.
Stansbury

Summers

put forward an alterna ve hypothesis for the decline in the labour

income share a decline in worker power. Worker power acts as a countervailing force to ﬁrm labour
market power and means workers are able to capture a por on of the rents earned by ﬁrms and to
which the workers contribute . They show for the US that the unionisa on rate has declined along
with the union wage premium, the ﬁrm size premium and industry premiums, as has the rela onship
between industry produc vity and wages. The authors suggest these changes signal a decline in
worker power and this can explain not only the decline in the LIS, but also rising proﬁtability and
market valua ons of businesses, slow wage growth, and a decline in the NAIRU.
A large literature exists which considers the extent to which workers capture a share of the rents
earned by ﬁrms see Card et al.

. As rents vary across ﬁrms, this is a possible explana on as to

why wages for otherwise similar workers vary across ﬁrms. There are a number of approaches to
modelling this rela onship. Some rent sharing studies use a bargaining framework between a ﬁrm
and a union worker to understand the links between rents and wages in terms of rela ve bargaining
power e.g. Blanchﬂower et al.

; Abowd

Lemieux

; Van Reenen

; Card et al.

.

Others use models where ﬁrms have either product or labour market power or both i.e. face a
downward sloping product demand curve and or an upward sloping labour supply curve e.g. Kline
et al.

;, Card et al.

. Others use rent sharing models to link increases in the dispersion of

performance across ﬁrms to increases in wage inequality e.g. Barth et al.
.

The NAIRU is the non accelera ng inﬂa on rate of unemployment.

, Criscoulo et al.

Early rent sharing studies use ﬁrm level data to relate average wages to measures of economic rents.
Typical rent measures used in the earlier literature include proﬁts per worker and quasi rents per
worker, where quasi rents is usually measured as sales per worker less an alterna ve wage, typically
an industry average e.g. Blanchﬂower et al.
Hildreth

Oswald

; Hildreth

; Abowd

Lemieux

; Van Reenen

;

. Earlier studies ﬁnd rent sharing elas ci es between . and

. , depending on the performance measure used. These are likely overes mates of the rent sharing
parameter as these earlier studies are unable to control for worker heterogeneity across ﬁrms. If
be er quality workers, who a ract higher wages regardless of where they work, are more likely to
work in or sort into high rent ﬁrms, this will generate a posi ve correla on between wages and rents
and lead to an overstatement of the rent sharing elas city.
More recent studies use linked employer employee data and are be er able to control for worker
heterogeneity and sor ng e.g. Card et al.
Heyman

; Andrews et al.

,

; Carlsson et al.

; Guertzgen

; Arai

. Studies of this type o en employ a job stayers design, rela ng

changes in rents to changes in wages for workers who remain at the ﬁrm. This removes the inﬂuence
of worker sor ng by ﬁxing the workforce composi on within ﬁrms. Rent sharing elas ci es from
these studies are lower than the earlier es mates from ﬁrm level studies, typically in the range of
.

.

. This shows the importance of controlling for worker heterogeneity and sor ng in these

models.
Some studies have explored heterogeneity in the rela onship between rents and wages. Arai
Heyman

ﬁnd that there is a posi ve and stable eﬀect of proﬁts on wages only for ﬁrms with

increasing proﬁts. Guertzgen

ﬁnds that wages are posi vely related to rents in the non union

sector and under ﬁrm speciﬁc union contracts, but the associa on is signiﬁcantly lower under
industry wide contracts. Bell et al.

, Andrews et al.

, and Stansbury

Summers

ﬁnd evidence that the rent sharing elas city has declined over me. Stansbury

Summers

use industry level data from the US and show a decline over the period
show a decline in the rent sharing elas city in the UK over the period

all

. Bell et al.
and that this

decline is more pronounced among ﬁrms with greater product market power. Andrews et al.
ﬁnd that the rela onship between value added per worker and wages in Australia is signiﬁcantly
lower in the

period than in the

period.

Abowd Lemieux
use the most comprehensive measure of quasi rents by subtrac ng capital costs,
intermediate costs, and reserva on labour costs. Due to data limita ons they use industry level data on capital
and intermediates to create their ﬁrm level measure of quasi rents. Their measure of the alterna ve wage is
the industry average.

A related literature, which uses similar empirical models, considers the role ﬁrms play in providing a
type of income insurance for workers. The key feature of insurance models is that ﬁrms isolate their
workers from temporary swings in ﬁrm performance by providing wage stability. The presence of
insurance type behaviour will lower the associa on between ﬁrm performance and wages. Guiso et
al.

ﬁnd that ﬁrms fully insure workers against temporary output shocks, while providing

par al insurance against permanent shocks. Cardoso

Portela

ﬁnd similar results and show

that collec ve bargaining and minimum wages are associated with more insurance, and that workers
receive more protec on against permanent shocks than managers. Juhn et al.

ﬁnd that

insurance is strongest against temporary shocks to revenues and that insurance is weakest for
employees in professional services who are in the top

of their employers earnings distribu on.

Our work is also related to the literature which considers the role of worker heterogeneity, ﬁrm
heterogeneity, and worker sor ng in overall wage inequality. A common empirical model used in this
literature is the two way ﬁxed eﬀect model, introduced by Abowd et al.

. This model relates

wages to a set of me varying individual characteris cs, a transferable individual wage premium, a
ﬁrm wage premium, and an idiosyncra c component which is o en interpreted as a worker ﬁrm
match premium. These studies typically ﬁnd that cross sec onal varia on in the ﬁrm wage premiums
explains a substan al por on of the overall wage varia on, in the order of
al.

; Maré

Card et al.

Hyslop

; Card et al.

and Song et al.

,

; Andrews et al.

,

e.g. Abowd et
; Song et al.

.

use two way ﬁxed eﬀect models to consider the role of

worker heterogeneity, ﬁrm heterogeneity, and worker sor ng in explaining trends in wage inequality
in West Germany and the US, respec vely. Both ﬁnd evidence that the variance of ﬁrm wage
premiums has increased and that the tendency for highly skilled workers to sort into high premium
ﬁrms has also increased.
The work of Card et al

,

ﬁxed eﬀect literatures. Card et al.

discusses the rela onship between the rent sharing and two way
es mate gender speciﬁc ﬁrm wage premiums and

decompose the gender wage gap into a sor ng component and a bargaining component. They show
that women are more likely to work in ﬁrms with lower pay premiums and that women receive a
lower share of ﬁrm speciﬁc rents than men. Card et al.

expand on the earlier work and make

the observa on that if the two way ﬁxed eﬀects model is an appropriate speciﬁca on for wages,
then cross sec onal es mates of pass through elas ci es can be decomposed into a worker sor ng

This could also be interpreted as managers capturing a larger share of the rents.
Sin et al.
apply the methods of Card et al.
in their study of the determinants of the gender wage
gap in New Zealand. They ﬁnd that both diﬀeren al worker sor ng and rent sharing contribute to the gender
wage gap. Women are more likely to work in ﬁrms with less rents to share. Women also receive a smaller
por on of rents than men regardless of the level of rent available.

component and a rent sharing component. This is achieved by taking the components of a two way
ﬁxed eﬀects model covariate index, worker ﬁxed eﬀect, ﬁrm ﬁxed eﬀect and rela ng each of the
components to a measure of rents. Card et al.

ﬁnd that worker sor ng explains

of

the es mated pass through elas city. They also ﬁnd that the rent sharing es mate is similar between
less educated and more educated workers, but worker sor ng is more important for more educated
workers.

T
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The prevalence of rents and the way that they are distributed vary over me and across labour
markets, reﬂec ng ins tu onal diﬀerences and changes, aggregate income varia on, and cyclical
varia on. In this sec on, we outline some key features of the New Zealand labour market and recent
labour market change. We provide an overall summary of trends in output, GDP, and wage growth,
and discuss some ins tu onal features of the New Zealand labour market that inﬂuence wage se ng
behaviour.
Our study covers the period

to

from a GFC related contrac on in

, a period of moderately strong employment growth, apart
. Although the longer term trend in the labour income

share in New Zealand has been one of decline since the
.

to

.

in

s, the share has risen since

, from

. There was a pronounced fall in the labour income share in the late

s, at

a me when New Zealand undertook widespread reform, including deregula on, priva sa on, and
state sector reform Bridgman

Greenaway McGrevy

. It declined further in the

s,

reﬂec ng ongoing changes in the labour market and labour market ins tu ons Rosenberg
Conway et al.

;

.

As noted in the introduc on, the labour income share, low wage growth and concerns about
whether the economic growth is being shared equitably are live issues in New Zealand. Like many
other advanced economies, New Zealand has also had a prolonged period of low produc vity growth
Conway

;

.

A comparison of recent trends in New Zealand s labour market compared with the rest of the OECD
is shown in Table . The New Zealand labour market can be characterised as having high rates of
employment and par cipa on but rela vely low wages and labour produc vity. New Zealand s
employment and par cipa on rates are rela vely high compared to the OECD average and have
been growing more rapidly over the last two decades, even with rela vely strong popula on growth
driven by net migra on Maré

. The unemployment rate has generally been lower in New

Zealand. The workforce has similar levels of ter ary qualiﬁca ons to the rest of the OECD.

While employment and par cipa on rates are high, wages in New Zealand are low compared to the
OECD average. The median full me annual wage was

of the OECD average in

Zealand s minimum wage is also rela vely high, si ng at

. New

of the median wage compared to

in the OECD and the minimum wage is scheduled to increase further in April

. The New Zealand

wage distribu on is typically narrower at all parts of the distribu on, although the gap between the
top

and the median has been increasing slightly. The bo om half of the distribu on has become

more compressed, likely a result of the increases in the minimum wage. The adult minimum wage
has increased by

in real terms since

Maré

Hyslop

to lead to a lower pass through es mate as shown by Cardoso

. A high minimum wage is likely
Portela

.

New Zealand labour produc vity, measured as GDP per hour worked, sits around

of the OECD

average. This is consistent with New Zealand s low wages compared to the rest of the OECD. GDP per
capita sits at

of the OECD average, reﬂec ng New Zealand s higher employment rate.

Like many other countries, New Zealand has seen a long run decline in the labour income share.
Figure plots the labour income share in New Zealand and the OECD over the period
LIS declined over the
McGrevy
rising from

s, con nuing a trend that began in the

; Rosenberg,
to

Greenaway

. However, the labour income share began increasing from

in

. From this point, the LIS has remained in the range of

contrast, the trend in the OECD average is one of decline. In
in

s Bridgman

. The

, the LIS was

,
. In

, declining to

. This shows that growth in labour produc vity has exceeded wage growth across the OECD.

For New Zealand, there have been periods where wages have grown more rapidly than labour
produc vity and vice versa. However, the long run trend in New Zealand s labour income share is
one of decline. Rosenberg

shows that, over the period

while labour produc vity grew by

, average wages grew by

, giving an aggregate pass through elas city of .

over

the period.
The period from

is our study period. Over this more recent period, wages have generally

grown more strongly than value added per worker. Our study period misses out the large declines in
the labour income share in the

s and

s that coincided with the period of large structural

reforms to the New Zealand economy.
Figure more directly compares growth in labour produc vity measured as GDP per worker against
growth in average wages over the period

. During the ﬁrst part of the period, growth in

GDP per worker was above growth in real wages, consistent with a declining LIS. The correla on
between the two is also rela vely weak during the period
accelerate in the early

. Growth in real wages began to

s, as growth in GDP per worker began to decline. This is around the start

of our sample period. Both saw large decreases in growth during the GFC. Post GFC, both have
averaged approximately .

growth.

Another major change in New Zealand s labour market over the last

years has been the declining

rate of union membership. Figure plots the trade union density in New Zealand and the OECD
average from

. While the trade union density has declined in New Zealand and the OECD

in general, the fall in New Zealand was much more drama c. New Zealand went from one of the
most unionised OECD countries to one of the least. Over
members during the
in the late

of paid employees were union

s. This declined rapidly from

onwards, levelling oﬀ at around

s. From there it has declined slowly to sit around

the OECD. Union density is highest in the public sector, with
union, compared to
Blumenfeld

in

, compared to

in

of employees being members of a

in the private sector. A similar pa ern is seen in other countries Ryall

.

The primary legisla ve framework that governs the rela onship between employees and employers
in New Zealand is the Employment Rela ons Act
Contracts Act

ERA . This replaced the earlier Employment

, which deregulated employment rela onships and reduced the role of unions to

bargaining agents with the same status as other actors in the market Rosenberg

. The ERA

restored the special collec ve bargaining rights of unions.
Individual employee employer bargaining is the predominant form of bargaining in New Zealand.
Where collec ve bargaining occurs in the private sector, agreements are almost universally between
a union and a single employer. While the New Zealand legal framework does allow for mul
employer bargaining, it is not common Rosenberg

. The results of Guertzgen

suggest

that individual level bargaining and ﬁrm speciﬁc collec ve agreements result in similar rent sharing
elas ci es, while mul employer bargaining results in lower rent sharing. This ﬁnding could also be
interpreted as mul employer bargaining delivering a greater degree of income insurance to
workers, consistent with Cardoso

Portela

.

Changes to collec ve bargaining arrangements are being ac vely considered in New Zealand. The
most recent work in this area is the development of proposed Fair Pay Agreements. The proposed
agreements allow for sector wide bargaining in sectors or occupa ons that meet certain criteria. The
agreements will be given legal eﬀect by government and apply to all employers and employees in
that sector occupa on. A Fair Pay Agreements Working Group was established in
a set of recommenda ons Fair Pay Agreement Working Group
agreements was conducted in

and delivered

. Consulta on on the proposed

Ministry of Business, Innova on and Employment

.

Da a a

a

a

Da a
Our data are drawn from the Longitudinal Business Database LBD and Integrated Data
Infrastructure IDI . These databases contain a rich set of survey and administra ve data on
businesses LBD and individuals IDI , and are both managed by StatsNZ. Our popula on of interest
is private for proﬁt employing ﬁrms in the measured sector, along with the employees in these
ﬁrms. Our sample of ﬁrms comes from the LBD produc vity tables described in Fabling
a;

Maré

. These tables combine informa on from the Annual Enterprise Survey and IR

ﬁnancial summary forms to produce a harmonised set of annual ﬁrm level ﬁnancial informa on for
use in micro econometric analysis. From this table we take informa on on gross output,
intermediate expenditure, and the cost of capital.
We then iden fy the popula on of workers at ﬁrms in our sample using the IDI and LBD labour tables
Fabling

Maré

b . This table contains monthly job level informa on for all employees in New

Zealand and is derived from Inland Revenue s IR Employee Monthly Schedule EMS . We take
informa on on monthly earnings, es mated full me equivalent FTE employment, age, and gender.
We also take the es mated ﬁrm and worker wage premiums derived from a
model, similar to Abowd et al.

way ﬁxed eﬀect

. We aggregate the monthly informa on to an annual

equivalent basis.

D
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We restrict a en on to ﬁrm year observa ons with non zero paid employment i.e. exclude working
proprietor only ﬁrm year observa ons . We further restrict our sample to those ﬁrms with non
missing data on gross output, intermediate expenditure, and capital. Our sample of ﬁrms is an
unbalanced panel containing informa on on
,

,

observa ons. This is equal to

,

ﬁrms over the period

for a total of

of ﬁrm year observa ons and

of employment in

the private for proﬁt measured sector. For our analysis sample, we restrict a en on to ﬁrms with at

For more informa on on the LBD, see Fabling Sanderson
.
The measured sector is deﬁned as industries that mainly contain enterprises that are market producers. This
means they sell their products for economically signiﬁcant prices that aﬀect the quan ty that consumers are
willing to purchase Sta s cs New Zealand
. In prac ce this excludes the Public Administra on and
Safety, Educa on and Training, and Healthcare and Social Assistance industries.
The EMS are the monthly payroll returns that ﬁrms ﬁle with Inland Revenue for the purposes of administering
New Zealand s PAYE income tax system.
All of our data come from the January
IDI Refresh IDI Clean
and the December
LBD
archive ibuldd clean december
.

least one employee with one month of usable earnings data i.e. drop ﬁrms with adjusted annual FTE
input

. This leaves us with a ﬁnal analysis sample of ,

M a

,

observa ons on

,

ﬁrms.
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We use annual FTE earnings as our wage measure as we do not directly observe hourly wages or
hours worked in our data. In construc ng this measure, we place several restric ons on the job
months that we include as some job months provide be er informa on about the underlying wage
rate than others.
We exclude the ﬁrst and last months of an individual s employment at a ﬁrm from the earnings
calcula ons. Earnings in the ﬁrst and last months of employment are unlikely to accurately reﬂect a
person s regular earnings due to star ng or leaving part way through a repor ng month or payments
associated with star ng or leaving a job signing bonus, pay out of annual leave etc. . We further
exclude job months where the employee is obviously part me. Including start and end months
and months where the minimum wage is binding would lead us to underes mate the underlying
wage rate for some workers and ﬁrms. We calculate the ﬁrm level average wage by taking the sum of
earnings in included job months for the year and dividing by the annual included FTE employment.
Figure A A in Appendix A show the importance of these restric ons. Figure A shows the
percentage of job months excluded both overall and separately for spell starts and ends and
obviously part me months. The part me constraint is the main reason why job months are
excluded and this has become more important over me. We exclude approximately
months, but these job months account for

of FTE employment and

of job
of total

wages.
Excluded job months are a non random selec on. They are generally a combina on of part me, low
pay, or temporary short term jobs. People working in these types of jobs tend to be younger, are
more likely to be women, and are more likely to be migrants. These types of working arrangements
are also more prevalent in certain industries, such as agriculture, retail trade, and hospitality.

Obviously part me is when the total monthly earnings is less than what an individual would earn working
hours per week at the minimum wage. Es mated FTE for these jobs is then the ra o of observed earnings
to full me minimum wage earnings see Fabling Maré
. FTE adjusted earnings for these workers are
then simply the minimum wage. This will overstate the propor on of workers at the minimum wage and
therefore understate the variance in wages. Some highly paid part me workers will be included although we
will underes mate their wages. We do not have suﬃcient informa on to dis nguish between highly paid part
me workers and low paid full me workers where monthly earnings exceed full me minimum wage
earnings.
We assume that the wage rates of included workers are representa ve of those we exclude.
One reason for this is the gradual decline in average hours worked along with the large increase in the
minimum wage rela ve to the median over the period.

Figure A shows the cross industry varia on in the frac on of earnings and FTE we include. A
rela vely high propor on of FTE and earnings are excluded in the retail, hospitality, and
administra ve and support services industries, while reten on rates are highest in ﬁnance and
insurance, informa on media and telecommunica ons, mining, and manufacturing. Industries with a
large frac on of earnings excluded have a lot of part me or casual workers and have rela vely high
rates of worker turnover. They also tend to be rela vely low wage, as shown in Figure . This plots
the frac on of job months excluded over the en re

period against our preferred measure

of wages. There is a clear nega ve rela onship between the frac on of job months excluded and
our wage measure. To account for this in our analysis we construct the frac on of FTE included in
the wage calcula on to total FTE to include as a control variable in our regressions.
The industries where we exclude most job months are also the ones where the diﬀerence between a
simple wage es mate ﬁrm wage bill over ﬁrm FTE and our preferred es mate is largest. This is
shown in Figure . Our measure of wages is over
hospitality sector, and around

greater than a simple es mate in the

higher in retail, arts and recrea onal services, and administra ve

and support services.
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Our key variable of interest is a measure of the economic rents available to be split between workers
in the form of higher wages or ﬁrm proﬁts. We calculate two measures of rents: value added per
worker and quasi rents per worker.
Value added per worker is the standard measure used in the interna onal literature see Card et al.
. We calculate value added as 𝑉𝐴

𝐺𝑂

𝑀 where 𝑉𝐴 is value added, 𝐺𝑂 is gross output, and

𝑀 is intermediate expenditure. We calculate value added per worker by dividing this by the ﬁrm s
FTE labour input. Value added per worker represents the resources le over a er paying material
costs.
Our second measure of rents is quasi rents per worker. Following Card et al.

, we deﬁne quasi

rents as:
𝑄𝑅

𝑉𝐴

𝑟

𝐾

𝑏𝐿

The size of the bubble represents the share of employment in each industry.
This pa ern also holds when using an unadjusted wage measure.
𝑀 excludes any rental and leasing of capital goods. These costs are included in the measure of capital.
We exclude the labour input of any working proprietor. We don t have labour income data for working
proprietors. Excluding working proprietor input will overstate labour produc vity but, given our interest is in
how any surplus is split between workers and ﬁrms, part of the surplus not shared with workers will be taken
as income for any working proprietors.

where 𝑄𝑅 is quasi rents, 𝑉𝐴 is value added deﬁned above , 𝑟

𝐾 is the cost of capital plus

deprecia on, 𝐿 is labour input and 𝑏 is the alterna ve wage. Quasi rents can be thought of as the
proﬁt a ﬁrm would earn if workers are paid their reserva on wage.
A key issue in calcula ng quasi rents is ge ng a measure of the reserva on wage as this is not
directly observable. Other papers that have constructed a measure of quasi rents typically use an
industry average wage as the measure of 𝑏 Abowd

Lemieux

; Van Reenen

; Guertzgen

. There are a number of issues with using an industry average as a measure of the reserva on
wage. First, a high propor on of ﬁrms in the industry will be paying wages below this measure of the
reserva on wage. Second, it assumes that all workers in the industry have the same reserva on
wage.
To es mate 𝑏, we make use of the es mated individual and ﬁrm earnings premiums es mated from
a two way ﬁxed eﬀect model to calculate a worker speciﬁc reserva on wage. The es mates we use
are derived from the equa on:
ln

𝑎

𝑍

where 𝑎 is the es mated individual earnings premium for worker 𝑖,
earnings premium for ﬁrm 𝑗, 𝑍
are year dummies, and

is the es mated ﬁrm

is an index of observable me varying worker characteris cs,

is the error term. Our es mate of 𝑏 is then:
𝑏

𝑒

We aggregate our individual measure of 𝑏 to the ﬁrm level to calculate the average reserva on wage
and the reserva on wage bill. This measure aims to capture the wage a person would expect to earn
at a ﬁrm that paid no wage premium i.e.

0 . However, the es mated 𝑏 will incorporate the

average level of premiums received by an individual, or the level correlated with worker
characteris cs. This level may be posi ve on average.
This means that the normalisa on of the ﬁrm earnings premium is important. We jointly calibrate
the ﬁrm earnings premium and the reserva on wage to ensure that the reserva on wage includes
only a minimal level of premium, and the ﬁrm premium is non nega ve for most ﬁrms. The ﬁrm
eﬀects available in the Fabling

Maré

labour tables are normalised to be FTE weighted

The key diﬀerence between quasi rent and proﬁt is in the labour cost term. Proﬁt is deﬁned as
𝑉𝐴
𝑟
𝐾
𝐿, where w is the wage rate paid by the ﬁrm. In order for a ﬁrm to have a posi ve level of
employment, it must pay its workers at least the reserva on wage i.e.
𝑏 . In this view, proﬁt is the return
to the business owner a er any por on of rent has been shared with workers.
The variables included in Z are gender speciﬁc quar cs in age.
The ﬁrm and worker ﬁxed eﬀect es mates are not uniquely iden ﬁed, meaning that some normalisa on is
required.

mean zero, meaning that ﬁrm premiums are measured rela ve to the ﬁrm of the average worker.
Using the mean zero ﬁrm premiums has the same problem as using some industry average wage to
es mate 𝑏, namely that a large number of workers would appear to be paid below their reserva on
wage. To solve this issue, we re centre the distribu on of the FTE weighted ﬁrm earnings premiums
so that 𝐸

0 by adding the value at the ﬁrst percen le to the es mates provided in the labour

tables. This means the ﬁrm pay premiums are now measured rela ve to the ﬁrst percen le and
that

of workers will be earning their reserva on wage, plus some posi ve premium.

Our es mate of 𝑏 has two key advantages over industry averages. First, by construc on, the vast
majority of workers are paid at least their reserva on wage. Second, our es mate of 𝑏 varies across
individuals. We might expect that older workers have higher reserva on wages than younger
workers, or that more highly skilled workers have higher reserva on wages than lower skilled
workers. U lising the parameters from the two way ﬁxed eﬀect model allows us to es mate each
individual worker s reserva on wage and to es mate each ﬁrm s reserva on wage bill i.e. the
minimum wage bill a ﬁrm has to pay for the workers it has .
One issue with using the parameters from a two way ﬁxed eﬀect model in our calcula on of quasi
rents is that any es ma on error in these es mates will be present in our measure. This will lead our
es mate of the pass through of quasi rents to be biased towards zero.

S

a

Sa

The aggregate rela onship between ﬁrm performance and wages reﬂects co movements over me
wages rise when overall economic performance is good , cross sec onal covariance high
performing ﬁrms and industries pay higher wages , and ﬁrm level pass through of performance
improvements as higher wages. The labour income share is one summary measure of this aggregate
rela onship. Based on our wage and ﬁrm performance measures, we construct a measure of the
labour income share and decompose the LIS into the following components:

The posi ve adjustment to the ﬁrm earnings premiums is balanced by a reduc on in the reserva on wage,
to remove any overall rent sharing and to ensure the equa on remains balanced. Any error in the size of the
adjustment is assumed to be due to incorrectly classifying the overall level of rent sharing, and es mated
ln 𝑄𝑅 will diﬀer from true 𝑄𝑅 by a constant: ln 𝑄𝑅 ln 𝑄𝑅
𝑄𝑅
ln 𝑄𝑅
. The bias will be absorbed
by the intercept when ln 𝑄𝑅 is included in linear regressions.
Some ﬁrms have a nega ve es mated premium, although these ﬁrms are generally very small FTE . This
nega ve premium could be the result of the ﬁrm earnings premiums for these ﬁrms being poorly iden ﬁed or
from some form of compensa ng diﬀeren al, where the non pecuniary beneﬁts of working at one of these
ﬁrms is enough to compensate for the wage rate being below reserva on. Given the rela vely small FTE
counts in these ﬁrms, we suggest the former is the most likely explana on for apparent nega ve premiums.

𝐿
𝑉𝐴
Where

𝑏𝐿
𝑉𝐴

𝑏 𝐿
𝑉𝐴

𝑏𝐿
𝑉𝐴

𝑏 𝐿 𝑄𝑅
∗
𝑄𝑅
𝑉𝐴

is the labour income share total wages divided by total value added ,

wage share of value added total reserva on wages divided by total value added ,

is the reserva on
is total

wage premiums as a share of total value added. The wage premium share of value added can be
further decomposed into the share of rents captured by labour
added

. Figures

and the rent share of value

plot the me series of the above components.

Figure plots our measure of the labour income share and the reserva on wage share of value
added. We also plot the oﬃcial measure of the labour income share for comparison. Our measure
of the LIS sits above the oﬃcial measure but follows a similar trend, giving us conﬁdence that what is
happening in our sample is representa ve of what is happening in the economy in general.
The labour income share is increasing over the ﬁrst half of the sample period, before ﬂa ening out at
just over

. This indicates that wage growth exceed growth in value added per worker over this

period. The reserva on wage share follows a similar pa ern to the overall LIS, increasing from
to

in

in

and staying around that level for the rest of the period. The diﬀerence between

the LIS dashed line and the reserva on wage share is the wage premium share, which ranges
between

and

of value added.

Figure plots the wage premiums as a share of total value added
quasi rents

and as a share of total

. While both follow a similar pa ern over me, rising un l

and then

declining, the magnitude of the changes is very diﬀerent. The premium share of value added is
essen ally ﬂat over the sample period, with a total range of around one percentage point. The wage
premium share of rents has a range of around percentage points. The reason for such a diﬀerence
in the varia on between the two series is due to varia on in the share of rents in value added. This is
shown in Figure . The share of quasi rents in value added declined in the ﬁrst part of the period
from around

in

to

in

. This decline almost completely oﬀsets the increase in the

The oﬃcial LIS is calculated as compensa on of employees divided by the sum of compensa on of
employees, gross opera ng surplus, and gross mixed income from StatsNZ s System of Na onal Accounts
GDP I series. The data is for the private market sector.
A key reason why the level of our measure of the LIS is above that of the oﬃcial measure is the treatment of
working proprietor only ﬁrms. These ﬁrms contribute to value added but not to compensa on of employees or
total wages. Therefore our measure of total value added will be lower than the oﬃcial measure, resul ng in a
higher LIS.

premium share of rents to leave the premium share of value added slightly higher in
. The share of rents in value added increases from

to sit at

in

than in

.

Table presents summary sta s cs for our es ma on sample. We present the arithme c mean, the
geometric mean, and the mean of the logs of our variables. All observa ons are weighted by FTE
employment so the sta s cs describe the characteris cs of the ﬁrm of the average worker. Average
value added per worker VApw is between

,

used. Quasi rents per worker QRpw are between
wage is between

,

and

,

and
,

,
and

, depending on the measure
,

, while the average ﬁrm

. The distribu ons of the ﬁrm performance measures are

much wider than that of wages across ﬁrms. The geometric standard devia on is roughly equal to
the mean for value added per worker, more than twice the mean for quasi rents, while the standard
devia on of the wage distribu on is less than half of the mean. The average ﬁrm reserva on wage is
between
,

,

and

and
,

,

, or

of the observed wage. Wage premiums average between

.

The average worker works at a ﬁrm with

FTE employees based on the geometric mean . There is

a large diﬀerence between the arithme c and geometric means of FTE employment, indica ng the
inﬂuence of some very large ﬁrms. We have suﬃcient wage informa on for around

of the FTE at

the average ﬁrm adj. FTE ra o .
We next look at the evolu on of the distribu on of wages, value added per worker, wage premiums,
and quasi rents per worker over me. Figure plots the employment weighted between ﬁrm
standard devia ons of the log wages and value added per worker over the sample period, while
Figure

plots the standard devia ons of wage premiums and quasi rents per worker.

Between ﬁrm wage dispersion generally follows a cyclical pa ern, although there is a long run
decline in the dispersion. The standard devia on reaches a minimum during the GFC, where job
losses were concentrated at the lower end of the wage distribu on. Dispersion rose during the early
stages of the recovery from the GFC as these workers re entered employment, before beginning to
decline during the la er part of the sample period. The total decline in wage dispersion is
approximately two log points. New Zealand is one of very few OECD countries to see a reduc on in
wage dispersion over this period e.g. Barth et al.
Criscuolo et al.

for the US, Berlingieri et al.

and

for a selec on of OECD countries . The dispersion in value added per worker

increased markedly during the GFC due to the uneven impact of the GFC. Dispersion in value added

has been trending upwards post GFC. The correla on between wage and value added dispersion is
rela vely low in the employment weighted distribu ons.
Dispersion in wage premiums across ﬁrms is rela vely stable during the early part of the sample
period. From
higher in

, dispersion in ﬁrm premiums increases to be approximately three log points
. Dispersion in quasi rents shows no obvious trend over the sample period. Dispersion

declined from a peak just prior to the GFC, before beginning a gradual decline from

onwards.

Again, the correla on between dispersion in wage premiums and quasi rents is low.
Figures and

together suggest the weight of employment is more evenly spread across the

distribu on of value added and ﬁrm premiums. A number of studies ﬁnd a decline in job to job
transi ons and job starts and ends in New Zealand e.g. Ball et al.
Zheng

; Maré

; Coleman

. We also ﬁnd a decline in the number of job starts and job ends. Our results here

suggest that high skilled workers are not as concentrated in high rent high premium ﬁrms to the
same extent during the la er half of our sample period
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We begin our examina on of the extent of pass through from rents to wages by es ma ng models
similar to those used in the interna onal literature. We begin with the equa on:
ln

where

ln 𝑅𝑒𝑛𝑡

𝑋

𝑒 . The subscript j indexes ﬁrms and t indexes years. 𝑅𝑒𝑛𝑡 is either value

added per worker or quasi rents per worker, 𝑋 is a vector of control variables, and is a composite
error term, comprising me eﬀects
𝑒

.

, ﬁrm unobservables

, and a stochas c component

, the pass through elas city, is our coeﬃcient of interest.

Es ma ng equa on presents a number of empirical challenges, including controlling for
heterogeneity, measurement error and transitory ﬂuctua ons, and endogeneity. The aggregate
rela onship between ﬁrm performance and wages reﬂects co movements over me wages are
higher in years where performance is good , cross sec onal covariance high performing ﬁrms and

In the unweighted distribu on, dispersion in both value added per worker and wages has declined.
See Figure A in Appendix A.
Some ﬁrms have nega ve values for value added and quasi rents per worker. We account for these
observa ons by including a dummy variable and the term ln abs Rent , rather than dropping the
observa on en rely.

industries pay higher wages and ﬁrm level pass through of performance improvements as higher
wages. It is the third of these that we aim to isolate.
Heterogeneity
We present es mates of equa on that include alterna ve sets of ﬁrm controls, workforce controls,
ﬁxed eﬀects detailed industry and ﬁrm , and me eﬀects. The ﬁrm observables we include are ﬁrm
age, average tenure, ﬁrm size, the frac on of FTE employment included in our wage measure, and
the share of intermediates in gross output. Time eﬀects control for macro shocks that aﬀect both
performance and wages. Industry dummies control for the fact that some industries have higher
performance and higher wages, possibly a result of diﬀerences in produc on technology or
diﬀerences in interna onalisa on. Firm ﬁxed eﬀects control for ﬁrm speciﬁc, me invariant
unobservables, such as diﬀerences in produc on technology, management and human resource
prac ces, or worker quality.
Firms also diﬀer in the composi on of their workforces along dimensions such as age, gender,
qualiﬁca ons, and skill. Our analysis in this paper is at the ﬁrm level so we cannot control for
individual age, gender, or skill directly. Firm ﬁxed eﬀects will control for permanent diﬀerences in
worker quality across ﬁrms but will not capture diﬀeren al changes in composi on over me. We
control for diﬀerences in workforce composi on by including the sum of the ﬁrm average covariate
index and ﬁrm average worker ﬁxed eﬀects from the

way ﬁxed eﬀect model 𝑎

𝑍̅ using the

nota on of equa on , where bars denote ﬁrm averages . The covariate index controls for average
age and gender composi on and the average worker ﬁxed eﬀect is a proxy for worker skill. Using this
as our workforce control is equivalent to running a regression using our es mate of the wage
premium as the LHS where the coeﬃcient on the workforce composi on variable is equal to one.
Measurement error and transitory shocks
Firm performance measures are known to be highly variable. In our sample the standard devia on of
log value added is more than twice that of average wages, while the standard devia on of log quasi
rents is more than three mes that of wages. This means that current performance may be only
weakly related to underlying performance. This could be due either to measurement error or
temporary year to year vola lity. The presence of either transitory shocks or measurement error
induces a correla on between our performance measures and the error term and will result in our
es mate of

being biased towards zero. A common solu on to this is to use instrumental variables

to remove the inﬂuence of measurement error and short term transitory ﬂuctua ons. We follow the

The share of intermediates in gross output is included to allow for diﬀerences in input subs tutability.

literature and use instruments to address the a enua on bias caused by measurement error and or
transitory ﬂuctua ons.
We use the ra o of industry level output and input price indices and the input price index interacted
with the current ﬁrm level ra o of intermediates to capital as instruments. The ra o of output and
input price indices tells us about the evolu on of mark ups across industries over me, while the
ra o of intermediates to capital tells us about the importance of intermediates in the ﬁrm input mix.
These instruments isolate price driven movements in rents, which are more likely to represent
permanent changes that are poten ally more likely to be passed on to workers.
As a robustness check, we test two further speciﬁca ons as alterna ve methods for controlling for
ﬁrm heterogeneity and transitory ﬂuctua ons. The ﬁrst is a diﬀerenced speciﬁca on with
increasingly longer diﬀerences. This eliminates any permanent, ﬁrm speciﬁc diﬀerences, as in a ﬁrm
ﬁxed eﬀect speciﬁca on. Juhn et al.

show that increasing the length of the diﬀerence places

rela vely more weight on changes in the permanent component of performance, so the es mated
coeﬃcient should increase with the length of the diﬀerence. The second is a correlated random
eﬀects speciﬁca on where we include the ﬁrm level average of the RHS variables as well as the
current year devia on from the average. This speciﬁca on allows us to examine the pass through of
both the permanent and transitory components of ﬁrm performance in a single model.
Studies that employ instrumental variables typically ﬁnd that pass through is stronger in their IV
models than in their OLS models Bell et al.
al.

; Abowd

Lemieux

; Juhn et al.

; Van Reenen

; Card et al.

,

; Kline et

. This suggests that the instruments used are

removing the inﬂuence of measurement error or transitory ﬂuctua ons and be er isola ng the
permanent component of ﬁrm performance. The instruments used in the literature include measures
of innova on Van Reenen
Lemieux

; Mar ns

; Kline et al.

; Hildreth

, export and import prices Abowd

, or measures of physical produc vity Carlsson et al.

that es mate dynamic panel models use lags as instruments e.g Bell et al.

; Hildreth

. Papers
Oswald

. Others use ﬁrm performance in the same industry but other regions as instruments e.g. Card
et al.

; Barth et al.

. All of these instruments are intended to remove the inﬂuence of

transitory shocks to ﬁrm performance, such as temporary or localised demand shocks.
Simultaneity
There are also a number of simultaneity concerns. The ﬁrst concerns the nature of shocks to ﬁrm
performance. These shocks o en have a market or industry component to them, which will tend to
raise the market wage rate. This generates a posi ve correla on between ﬁrm performance and
wages even in the absence of any rent sharing, leading to the overes ma on of the extent of pass
through. Time eﬀects alleviate the impact of general macroeconomic shocks, but do not fully account

for industry speciﬁc shocks. The price based instruments e.g. export and import prices, exchange
rates tend to be measured at a more aggregate level so these may fail to correct for this posi ve
bias. However, it s unclear how important this source of bias is in comparison with the other sources.
The second can occur when bargaining is ineﬃcient. If bargaining is eﬃcient, ﬁrms and workers are
bargaining over the sharing of any surplus i.e. wages and proﬁts . Employment and hence output
has already been decided through the standard proﬁt maximisa on problem of the ﬁrm. If
bargaining is ineﬃcient, then higher wages will induce ﬁrms to reduce employment, thereby
reducing output and rents. Ineﬃcient bargaining will generate a nega ve correla on between wages
and measures of performance, leading to an underes mate of the extent of pass through. It s not
obvious that there is a rela onship between prices and the eﬃciency of bargaining, so our price
based instruments should reduce this issue if present.
Other endogeneity issues
A further poten al endogeneity issue is the presence of eﬃciency wages Akerlof

Yellen

. If

ﬁrms are paying eﬃciency wages, we would expect wages to be driving ﬁrm performance, rather
than ﬁrm performance driving wages. This will generate a posi ve correla on between performance
and wages and will lead us to overstate the extent of pass through. Using quasi rents, which
accounts for diﬀerences in worker quality if worker quality is driving performance and directly
controlling for workforce composi on reduce the impact of this poten al source of bias.
Another poten al source of bias is the presence of ﬁrm speciﬁc ameni es that aﬀect the willingness
of a worker to work at the ﬁrm e.g. Kline et al.

. A posi ve shock to these ameni es enables

ﬁrms to pay lower wages, which will allow it to expand employment. This will tend to lower the
average product of labour and thereby induce a posi ve correla on between wages and rents,
leading to an overes mate of the pass through elas city.
An improvement in ameni es could also induce a nega ve correla on between rents and wages. The
literature on management prac ces shows that good management prac ces raise worker morale and
produc vity e.g. Bloom

Van Reenen

. The boost to worker morale allows ﬁrms to lower

wages while also boos ng rents. This leads to a nega ve correla on between wages and rents
resul ng in an underes mate of the extent of pass through. Our price based instruments should
reduce the inﬂuence of shocks to ﬁrm ameni es as it is unlikely that these shocks are related to
prices.

W
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Our workforce composi on variable has the eﬀect of removing the inﬂuence of worker sor ng on
our es mates of the pass through elas city. However, we are interested in the extent to which
worker sor ng inﬂuences pass through and how worker sor ng has changed over me. To get
clearer insights on these ques ons, we drop the workforce composi on variable and implement the
decomposi on used in Card et al.

. This technique makes use of the fact that, if the

way ﬁxed

eﬀect speciﬁca on is an appropriate speciﬁca on for wages, then equa on can be wri en as:
𝑍̅

𝑎

̅

ln 𝑅𝑒𝑛𝑡

𝑋

Where bars denote ﬁrm averages. To decompose , we es mate the two equa ons:
𝑎

𝑍̅

ln 𝑅𝑒𝑛𝑡
ln 𝑅𝑒𝑛𝑡

where
𝑎

𝑍̅

𝑋
𝑋

.
is our es mate of the log average reserva on wage and

the ﬁrm wage premium. The coeﬃcient

is our es mate of

then measures the correla on between rents and

reserva on wages, capturing the sor ng of high skilled workers with higher reserva on wages to
high rent ﬁrms if

0.

measures the associa on between the ﬁrm speciﬁc component of

wages and ﬁrm rents and provides a cleaner es mate of the rent sharing elas city.
Controlling for workforce composi on and the Card et al.

decomposi on are equivalent

speciﬁca ons when the coeﬃcient in equa on on the worker ﬁxed eﬀects plus covariate index is
equal to one. In some speciﬁca ons, we regress the wage premium on the full set of ﬁrm
observables and a ﬁrm ﬁxed eﬀect, including our measure of workforce composi on. This relaxes the
restric on that the coeﬃcient on the workforce composi on variable is equal to one when we use
the observed wage as the LHS variable and captures the correla on between worker quality and ﬁrm
pay premiums.
Imperfect normalisa on of the reserva on wage, as described in sec on . . may result in biased
es mates of

and

due to a correla on of the es mated reserva on wage and consequently the

es mated premium with log rents. Similarly, because the es mated reserva on wage is used in the
construc on of the quasi rent variable, any es ma on errors on the reserva on wage will be
nega vely correlated with es mated quasi rents, and will also result in a nega ve correla on
between the es mated premium and es mated quasi rents. The use of instrumental variables to
instrument for the log of quasi rents will remove any of these biases in the es ma on of

and

T

a

a

We es mate a simple extension to equa on to test for changes over me in the extent of pass
through and the contribu ons of worker sor ng and rent sharing. Speciﬁcally, we es mate:
ln

ln 𝑅𝑒𝑛𝑡

𝑋

is a vector of coeﬃcients on our rent measures interacted with year dummies. We do this for our
main speciﬁca ons and for the Card et al.

decomposi on. This allows us to test whether

worker sor ng or rent sharing have become more or less important in explaining pass through over
me. We es mate me varying pass through es mates in both our OLS model and our IV model. In
our IV model, we interact our instruments with year dummies.

R
We now present our es mates of the extent of pass through from performance to wages, based on
equa on . We begin by examining overall pass through and the extent to which this reﬂects cross
sec onal diﬀerences across ﬁrms and within ﬁrm pass through of ﬁrm performance. We then turn to
our decomposi on results to examine the role of worker sor ng and rent sharing in explaining pass
through. Finally, we look at whether pass through, worker sor ng, and rent sharing have changed
over me.

Ba
We begin by presen ng OLS es mates of equa on , adding in sets of control variables sequen ally
to examine the impact these have on the es mated pass through elas city. These are presented in
Table . Column presents the bivariate pass through elas city and contains only year dummies as
controls. Column introduces our control for workforce composi on, the sum of the average worker
ﬁxed eﬀect and average covariate index from a two way ﬁxed eﬀect model. Column augments
Column by including the set of ﬁrm observables: ﬁrm FTE employment, the frac on of FTE included
in our wage measure, average tenure, ﬁrm age, the intermediate share of gross output, and ANZSIC
digit industry dummies. Column includes a ﬁrm ﬁxed eﬀect, and column includes the full set of
ﬁrm and worker controls.
There is rela vely strong cross sec onal covariance between wages and ﬁrm performance. The
coeﬃcients in the ﬁrst column of Table imply that a
.

higher wages, and a

higher level of VAPW is associated with

higher level of QRPW is associated with .

higher wages. About half

to two thirds of this eﬀect is due to higher performing ﬁrms having more skilled workers column
or having other observable characteris cs that are correlated with both higher wages and be er
performance column

. Adding ﬁrm ﬁxed eﬀects in column further reduces the es mated eﬀect,

reﬂec ng the fact that the within ﬁrm covariance of ﬁrm performance and wages is rela vely weak.
Most of the eﬀect in column is due to be er performing ﬁrms paying higher wages than
observa onally similar ﬁrms, rather than because ﬁrms pay higher wages when performance
improves. The ﬁnal column of Table presents es mates of the within ﬁrm covariance, controlling
also for worker composi on in the ﬁrm. This least restric ve speciﬁca on shows that a
VAPW is associated with wages that are only .
with wages that are only .

higher, and a

higher

higher QRPW is associated

higher.

Appendix B presents some robustness tests for the results in columns and of Table using some
alterna ve speciﬁca ons. Table B presents results from a diﬀerenced model and Table B presents
results from a correlated random eﬀects model. In the diﬀerenced model, we see that the es mated
pass through elas city increases with the length of the diﬀerence. This is consistent with the results
of Juhn et al

, who show that increasing the length of the diﬀerence increases the rela ve

weight on the permanent component of shocks to ﬁrm performance. In the correlated random
eﬀects model, we see that within ﬁrm pass through is weaker than across ﬁrm pass through. Both
tables show that changes in workforce composi on are more important in explaining pass through of
value added than in explaining pass through of quasi rents. Overall, these results are consistent with
those in Table .
As noted in sec on . above, OLS es mates of equa on as presented in Table may be biased
due to a range of mis speciﬁca ons, including endogeneity of ﬁrm performance, and a enua on
bias from measurement error or transitory performance vola lity. To test the sensi vity of pass
through es mates to these issues, we re es mate the ﬁnal three columns of Table

using an IV

es mator. The instrumental variables that we use are described in sec on . and are constructed
from industry level input and output prices interacted with ﬁrm level capital intermediates input
mix. These instruments are correlated with ﬁrm performance but unlikely to be correlated with
idiosyncra c wage varia on. The IV es mates are presented in Table .
Consistent with most interna onal studies of pass through, the IV es mates of the pass through
coeﬃcients are considerably larger than those based on OLS. This is likely to be due to the rela vely
strong inﬂuence of transitory varia on and measurement error in the ﬁrm performance measures,
which biases the OLS es mates towards zero. In the most restric ve speciﬁca on, the pass through
coeﬃcient increases roughly four fold, implying that a

percent increase in VApw is associated with

. percent higher wages, and a

percent increase in QRpw is associated with a . percent higher

wage.
In order to aid the interpreta on of the coeﬃcients, Table shows what the coeﬃcients imply about
the dollar increase in annual wages in response to a
worker or quasi rents per worker. A
about

,

,

increase in either value added per

increase amounts to about percent of mean VAPW, or

percent of mean quasi rent per worker, or and percent of one standard devia on

respec vely. While the es mated elas ci es on quasi rents are lower than those on value added,
they imply stronger dollar pass through. The ﬁrst column shows an annual wage increase of around
for value added and

for quasi rents, or about c to . c per dollar of rents, based on our

OLS es mates. IV es mates suggest an annual wage increase of between
,

for quasi rents, or c to

for value added and

c per dollar of rents. The IV es mates of our least restric ve

speciﬁca on show that workers receive c in the dollar of improvements in value added, and c in
the dollar of improvements in quasi rents. This is consistent with quasi rents being a be er measure
of the resources available to be split between wages and proﬁts. A dollar increase in quasi rents is a
larger propor onal change than a dollar increase in in value added, and with the same wage
varia on, necessarily results in a lower es mated elas city on quasi rents.

W

a

Our preferred pass through es mates are those in column and

in Tables and . These control

for changing worker composi on, removing the inﬂuence of worker sor ng on the es mated
coeﬃcients.
However, separa ng the contribu ons of sor ng and sharing requires us to drop the worker
composi on controls.

The focal speciﬁca on for our analysis of sor ng and sharing is therefore the

speciﬁca on in columns and

in tables and . We also report es mates based on speciﬁca ons

that omit ﬁrm ﬁxed eﬀects columns and
Card et al.

. Based on these speciﬁca ons, we implement the

decomposi on of the pass through parameter in to worker sor ng and rent

sharing contribu ons, as outlined in sec on . above.

The instruments are rather weak Kleibergen Paap Wald rk F values between and for the VApw spec
and between and for the QRpw spec , but sa sfy an over iden ﬁca on test p value of . to . indica ng
that they are not correlated with idiosyncra c wage varia on, and also pass an under iden ﬁca on test p
value of indica ng that they are independently correlated with the measures of ﬁrm performance.
The worker composi on controls are collinear with the reserva on wage es mate shown in equa on , so
the sor ng equa on is uninforma ve. Es ma ng the sharing wage premium equa on based on column or
yields es mates that are essen ally iden cal to those based on column or .

Table presents the decomposi on results of our OLS es mates from Table . Columns and
decompose the es mate from the ﬁrm observables speciﬁca on column of Table

, columns

and decompose the es mate from the ﬁrm ﬁxed eﬀect speciﬁca on column of Table

This

decomposi on replaces the observed wage as the LHS variable and replaces it with either our
es mate of the reserva on wage, to examine sor ng, or the ﬁrm wage premium, to examine rent
sharing. The speciﬁca on in column replaces the observed wage with the wage premium as the
le hand side variable and includes the full set of controls, including workforce composi on.
Worker sor ng explains approximately

of our es mated value added pass through elas city in

our ﬁrm observables speciﬁca on. This is similar to the results in Card et al.

. Most of this

sor ng is between ﬁrms. In our ﬁrm ﬁxed eﬀect speciﬁca on, sor ng accounts for about one third of
the overall pass through es mate. Sor ng accounts for a lower propor on of quasi rents pass
through, which is expected as quasi rents are net of the reserva on wage bill so worker quality is
partly accounted for. Sor ng accounts for

of pass through in the ﬁrm observables speciﬁca on

and essen ally none of the pass through in the ﬁrm ﬁxed eﬀects speciﬁca on. It appears that all
sor ng on quasi rents is cross sec onal good workers don t tend to move to ﬁrms with higher
quasi rents, they already tend to be working in these ﬁrms.
Table presents the decomposi on of our IV es mates. The point es mate for worker sor ng on
value added in the ﬁrm observables speciﬁca on is similar to that in Table , though imprecisely
es mated. All of the diﬀerence between the OLS and IV es mates is a ributed to sharing. Adding
ﬁrm ﬁxed eﬀects reduces the coeﬃcient in the sor ng equa on by two thirds, while the coeﬃcient in
the sharing equa on is marginally smaller. The results indicate that
worker is associated with a .

higher value added per

increase in wages, which is similar to the full model that controls for

workforce composi on.
Worker sor ng is more important in explaining pass through of quasi rents in our IV es mates than
in our OLS es mates. Sor ng accounts for approximately
through in the ﬁrm observables speciﬁca on, compared with

of the es mated quasi rent pass
in the OLS equivalent. Again, much

of this sor ng appears to be cross sec onal, with the importance of sor ng declining when ﬁrm ﬁxed
eﬀects are included. Our es mates for worker sor ng are larger than those in the OLS es mates,
sugges ng that our instruments are removing the inﬂuence of the es ma on error in the reserva on
wage bill in our quasi rents variable.
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We now turn to the ques on of whether the extent of pass through changes over me. We es mate
a pass through elas city for each year from

and also produce the Card et al.

decomposi on of these pass through es mates to examine changes in the importance of worker
sor ng and rent sharing.
Figure

plots the me varia on in the pass through of quasi rents, based on our ﬁrm observables

speciﬁca on panel A and our ﬁrm ﬁxed eﬀect speciﬁca on panel B . These are based on our OLS
es mates.
In both speciﬁca ons we see a cyclical pa ern in overall pass through. We see higher pass through
elas ci es in the pre GFC period, a decline from

during the GFC, before they recover from

onwards. In the ﬁrm ﬁxed eﬀect speciﬁca on, pass through returns to the pre GFC level. In the
ﬁrm observables speciﬁca on, the pass through es mates are slightly lower post GFC than pre GFC,
although the diﬀerences are not sta s cally signiﬁcant.
Time varia on in sor ng and sharing follow very diﬀerent pa erns to overall pass through. The
importance of rent sharing in explaining pass through increases substan ally post GFC, with the
es mated coeﬃcient doubling in the ﬁrm observables speciﬁca on to explain over
through and increasing nearly

of pass

fold in the ﬁrm ﬁxed eﬀect speciﬁca on to explain nearly

of

es mated pass through . The role of worker sor ng declines drama cally, becoming nega ve during
the la er half of the sample period in the ﬁxed eﬀect speciﬁca on. This indicates that workers of
diﬀerent quality are more evenly distributed across ﬁrms with diﬀerent levels of rents.
Figure B in Appendix B shows the me varia on in the pass through of quasi rents, based on our IV
es mates. As with Figure

, these are based on our ﬁrm observables speciﬁca on and our ﬁrm ﬁxed

eﬀects speciﬁca on and show the me varia on in overall pass through, rent sharing, and worker
sor ng. The pa erns in the point es mates are similar to those in Figure

, namely rela ve stability

of overall pass through and the declining importance of worker sor ng in explaining overall pass
through. However, the conﬁdence intervals on the es mates are very wide, making it diﬃcult to
draw strong conclusions about the evolu on of pass through, rent sharing and worker sor ng from
these results.

C
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We study the extent to which ﬁrm ﬁnancial performance is reﬂected in the wages they pay their
workers in New Zealand. Our aim is to understand the pa erns in pass through both between and
within ﬁrms, as well as how pass through has changed over the period

. We also explore

the importance of worker sor ng and rent sharing in explaining the pass through we observe. We
consider two measures of ﬁrm performance value added per worker and quasi rents per worker.
We demonstrate a method to calculate quasi rents using the es mated components of a two way
ﬁxed eﬀect model for wages. Quasi rents are measured net of capital costs and reserva on wages
and be er approximate the resources available to be split between workers in the form of higher
wages or ﬁrms in the form of proﬁts.
We ﬁnd that the pass through elas city for value added is higher than that for quasi rents. Cross
sec onal es mates of the pass through elas city are .

for value added and .

for quasi rents.

Permanent diﬀerences in performance between ﬁrms explain a signiﬁcant part of these es mates,
which partly reﬂects diﬀerences in workforce composi on across ﬁrms. Es mates from our preferred
restric ve speciﬁca on, which controls for unobserved ﬁrm heterogeneity and workforce
composi on, are .

for value added and .

for quasi rents.

Our instrumental variables es mates, which reduce the inﬂuence of measurement error and
transitory ﬂuctua ons in performance, are larger than our OLS es mates, consistent with
interna onal literature. Cross sec onal es mates are .
Within ﬁrm es mates are .

for value added and .

for value added and .

for quasi rents.

for quasi rents.

While the es mated elas ci es are larger for value added, the implied per dollar pass through is
stronger for quasi rents. Using our instrumental variables es mates for our most restric ve
speciﬁca on, a dollar increase in quasi rents is associated with an c increase in wages, while a dollar
increase in value added is associated with a c increase in wages. This is consistent with our measure
of quasi rents being a be er proxy for the resources available to be split between workers and
business owners.
We ﬁnd that worker sor ng explains

of the observed cross sec onal pass through,

depending on whether value added or quasi rents are used as the measure of performance and the
es ma on method. The remainder of the pass through is explained by rent sharing. Much of this
worker sor ng is cross sec onal we ﬁnd that worker sor ng explains at most

of the observed

within ﬁrm pass through. Workers do not appear to be systema cally moving to ﬁrms with be er
performance.
Es mates of pass through are rela vely stable over me, displaying a slight pro cyclical pa ern. This
pro cyclical pa ern likely reﬂects changes in uncertainty and the vola lity of ﬁrm performance over
the business cycle. We might expect to see more insurance type behaviour when uncertainty and
vola lity are higher, leading to lower pass through es mates. We do see large changes over me in
the rela ve importance of worker sor ng and rent sharing in explaining overall pass through. The

importance of worker sor ng declined drama cally over the period, from explaining
observed pass through to having almost no role in pass through by

of

. In the ﬁrm ﬁxed eﬀects

speciﬁca on, the contribu on of worker sor ng became nega ve, indica ng that new workers to the
ﬁrms with be er performance reduced the average worker quality at the ﬁrm.
Our work in this paper raises a number of ques ons for future research. In a forthcoming paper we
will explore heterogeneity in pass through across both ﬁrm and worker characteris cs. We will also
explore why any diﬀerences may exist, such as the use of performance pay, collec ve bargaining
arrangements, the prevalence of temporary migrant labour, or interac ons with other labour market
or income support ins tu ons. Future work could also examine the importance of product market
versus labour market rents and whether pass through diﬀers where labour market rents are the
more important source of rents.
Another useful line of inquiry is to explore why the importance of worker sor ng has changed over
me. There may have been a shi in the composi on of workers who move jobs or that ﬁrm are
willing to raise wages in order to reduce the likelihood that their best workers leave. There could also
have been a shi in the types of ﬁrms that are crea ng new jobs. We document an increase in the
variance of the employment weighted distribu on ﬁrm pay premiums over me, indica ng that the
mass of employment is shi ing across the pay premium distribu on.
We conclude that ﬁrm performance does ma er for wages, to a limited extent. Much of the
rela onship is cross sec onal be er performing ﬁrms pay higher wages. We also show that
improvements in performance are related to increases in wages, albeit to a lesser extent. This could
be due to the temporary nature of changes in ﬁrm performance, which ﬁrms may insulate their
workers from. Where you work ma ers, but the general economic condi ons prevailing at the me
are also crucial in explaining wage growth.
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We are grateful for insigh ul comments and ques ons on earlier versions of this paper from Bill
Rosenberg, Dean Hyslop, David Card, Tracy Mears, Penny Mok, seminar par cipants at MBIE, and at
a NZ Produc vity Commission ‘muﬃn’ session. The sugges ons we received have improved the
paper. Any remaining errors are the responsibility of the authors.
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The views, opinions, ﬁndings, and conclusions or recommenda ons expressed in this paper are strictly
those of the author(s). They do not necessarily reﬂect the views of the Ministry of Business,
Innova on & Employment or the New Zealand Government. The Ministry of Business, Innova on &
Employment and the New Zealand Government take no responsibility for any errors or omissions in,

or for the correctness of, the informa on contained here. The paper is presented not as policy, but
with a view to inform and s mulate wider debate.
These results are not oﬃcial sta s cs. They have been created for research purposes from the
Integrated Data Infrastructure (IDI) and Longitudinal Business Database (LBD) which are carefully
managed by Stats NZ. For more informa on about the IDI and LBD please visit
h ps://www.stats.govt.nz/integrated-data/.
The results are based in part on tax data supplied by Inland Revenue to Stats NZ under the Tax
Administra on Act
for sta s cal purposes. Any discussion of data limita ons or weaknesses is
in the context of using the IDI for sta s cal purposes, and is not related to the data’s ability to
support Inland Revenue’s core opera onal requirements.
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Figure 1: The labour income share in New Zealand and the OECD, 1
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Figure 2: Growth in GDP per worker and real wages (CPI adjusted)30

The plo ed series are the trend es mates from an HP ﬁlter with the value of the smoothing parameter set at
.

Trade nion densit
% of paid emplo ees

Figure 3: Trade union density in New Zealand and the OECD, 1 80-2017
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Figure 4: Our wage es mate and the propor on of job-months excluded by industry

Figure 5: Percent diﬀerence between our preferred wage measure and an unadjusted wage measure (wage
bill/FTE)31
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Figure 6: Share of wages and reserva on wages in value added

Our preferred wage measure is lower than a simple wage bill FTE measure for the mining sector. The most
likely explana on for this is the exclusion of short term jobs with extremely high wage rates.
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Figure 8: Share of quasi-rents in value added
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Figure 7: Wage premiums as a share of total value added and total rents
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Figure 10: Standard devia on of wage premiums and quasi-rents per worker over me (FTE weighted)

Figure 11: Time varia on in pass-through of Quasi-rents (OLS es mates)

Es mated elas city

Panel A: Cross-ﬁrm model (T3 col 3)

Es mated elas city

Panel B: Within-ﬁrm model (T3 col 4)

Table 1: Key facts about the New Zealand labour market

Employment growth
Employment rate
Par cipa on rate
Unemployment rate
Median real wage
Min wage as of median
GDP per hour
GDP per capita
LIS
ra o
ra o
ra o
with ter ary qual
Trade union density

New Zealand
Latest available
Avg. annual
growth,
latest
.
.
.
.
.
.
.
,
.
.
.
.
,
.
.
.
.
.
.
.
.
.
.
.

OECD
Latest available

.
.
.
,
.
,
.
.
.
.
.

Avg. annual
growth,
latest
.
.
.
.
.
.
.
.
.
.

.

Notes: denotes the latest available data is for
, otherwise
data are used. Growth in ra os and percentages is a
percentage point change. The median real wage is measured in constant
USD. GDP per hour and GDP per capita are
measured in constant
USD. Source for all data is OECD.stat. The labour income share is measured as compensa on of
employees over compensa on of employees plus gross opera ng surplus and gross mixed income.

Table 2: Summary sta s cs – characteris cs of the ﬁrm of the average worker

Arithme c mean

Geometric mean

VApw

Mean of log

,

,

,
QRpw

,
,

.
,

,
Avg. wage estimate

.
.

,
,

.
,

,

.

,

.

FTE employment

.
,

.

Adj. FTE ratio

.

.
.

Reservation wage

.

,

,

,
Wage premium

,

.
,

,
Profit pw

.

,

.

,
,

.
,

,

.

,

Avg. tenure months

.

.

.

.
Firm age years

.

.

.

.
.

,

,
,

.

.
.

N
N Firms

.

.

.

M GO ratio

.
.

.
K VA ratio

.

.

.
,

,
,

,

,
,

Notes: Standard deviation in parentheses. The number of observations and number of firms have been randomly
rounded to base for confidentiality purposes. All observations are weighted by FTE employment. The geometric
mean and log mean are conditional on the value of the variable being positive. Geometric means are calculated by
taking the exponent of the average of the logs.
: The reported wage premium is calculated as the difference between the average wage and the reservation
wage in each column.

Table 3: Wage pass-through: Value added and Quasi-rents (OLS Es mates)

Dependent Variable:
ln wage

Year eﬀects
only

Worker
controls

Firm
observables

All Firm
controls

Worker ﬁrm
controls

VApw
Ln VApw

R squared
Within Adj R
Fixed eﬀects

.

.

.

.

.

.
.
Year

.
.
Year

.
.

.
.

.
.
Year, industry

.

.
.
Year, ﬁrm

.
.
Year, ﬁrm

QRpw
Ln QRpw

.

.

.

.

.

R squared
Within Adj R
Fixed eﬀects

.
.
Year

.
.
Year

Observa ons
N ﬁrms

,

,
,

.
.

,
,

.

.
.
Year, industry
,

.

,

,
,

.

.
.
Year, ﬁrm
,

,
,

.
.
Year, ﬁrm
,

,
,

Notes: Standard errors, in parentheses, are clustered at the ﬁrm level.
, , and denote sta s cal signiﬁcance at
the , , and
level, respec vely. All models include me dummies. Firm observable control variables are ﬁrm
size FTE , average tenure of workers, ﬁrm age, intermediate input share of gross output, and ANZSIC level industry
dummies. Worker controls are the ﬁrm average worker ﬁxed eﬀect plus the ﬁrm average covariate index from a
way ﬁxed eﬀect model. The number of observa ons and the number of ﬁrms have been randomly rounded to base
for conﬁden ality reasons. All equa ons include a term for ﬁrms with nega ve value added or quasi rents.
Regressions performed using the reghdfe command in Stata
Correia
. Columns and include ﬁrm ﬁxed
eﬀects. Firms with only one annual observa on are dropped from these speciﬁca ons.

Table 4: Wage pass-through: Value added and Quasi-rents (IV Es mates)

Dependent Variable: ln wage

Firm observables
T , col

All ﬁrm controls
T , col

Worker ﬁrm
controls T , col

VApw
Ln VApw

.

.
.

R squared
Overid: p value H : overiden ﬁed
UnderID: KP p value H : not iden ﬁed
Weak IV H : instruments are weak
Observa ons
N ﬁrms

.
.

.
.
.
.
,

.

.

.
.
.

.
.
.
,

.

,

,

,

,

,

,

,

QRPW spec
Ln QRpw

.

.
.

R squared
Overid: p value H : iden ﬁed
UnderID: KP p value H : not iden ﬁed
Weak IV H : instruments are weak
Observa ons
N ﬁrms

.
.

.
.
.
.
,

.

.

,
,

.
.
.
,

,
,

.
.
.
.
,

,
,

Notes: See notes to Table . Overid is the p value for the Hansen s J test of over iden fying restric ons. UnderID is the p
value of the Kleibergen Paap rk test for under iden ﬁca on Kleibergen Paap
. Weak IV is the Kleibergen Paap
Wald rk F sta s c. Firms with nega ve rents or value added are dropped from this es ma on. Es ma on carried out using
SLS using the ivreghdfe command in Stata
Correia,
; Baum et al.

Table 5: Interpre ng the size of es mates

Firm
observables
T , col

All ﬁrm
controls T ,
col

Worker ﬁrm
controls T ,
col

OLS ESTIMATES
Coeﬃcient
Implied impact of a
VApw
Coeﬃcient
Implied impact of a
QRpw

,

,

.

VApw
.

.

.

QRpw
.

.

increase in

increase in

IV ESTIMATES
VApw
Coeﬃcient
Implied impact of a
VApw

.
,

.

.

increase in
QRpw

Coeﬃcient
Implied impact of a
QRpw

.
,

increase in

.

.
,

,

Table 6: Sor ng or sharing (OLS Es mates)

Firm observables
T , col

VARIABLES
Ln VApw

Ln Reserva on
wage
.
.

R squared
Within Adj R

.
.

Ln QRpw

.
.
.

Observa ons
N Firms

,

Notes: See notes to Table

Ln Wage
premium
VApw
.
.
.
.
QRpw
.
.
.
.

.
R squared
Within Adj R

All ﬁrm controls
T , col

,

,

,

Ln Reserva on
wage
.

Ln Wage
premium
.

.

.

.
.

.
.

.

e

.

.

.

.
.

.
.

,

,
,

,

,
,

Table 7: Sor ng or sharing: (IV Es mates)

VARIABLES

Ln VApw

Firm observables T , col

All ﬁrm controls T , col

Ln Reserva on
wage

Ln Reserva on
wage

.
.

Ln Wage
premium
VApw
.
.

.

Ln Wage
premium
.

.

.

R squared
Overid: p value H : over
iden ﬁed
UnderID: KP p value H : not
iden ﬁed
Weak IV H : instruments are
weak
Observa ons
N Firms

.
.

.
.

.
.

.

.

.

.

.

.

.

Ln QRpw

.

,

,
,

R squared
Overid: p value H : over
iden ﬁed
UnderID: KP p value H : not
iden ﬁed
Weak IV H : instruments are
weak
Observa ons
N Firms
Notes: See notes to Table
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.
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.
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Percent of total job months

Figure A1: Frac on of job-months excluded from analysis

Percent of total ages
or emplo ment

Figure A2: Percentage of total wages and employment included in analysis

% age bill and emplo ment

Figure A3: Percent of wages, FTE and headcount employment included by industry

A

B

a

Table B shows the results from a diﬀerenced model using one year, three year, and ﬁve year
diﬀerences. Table B shows the results from a correlated random eﬀects speciﬁca on. These are
alterna ve speciﬁca ons to our all ﬁrm controls Table column
Table column

and worker and ﬁrm controls

speciﬁca ons.

Table B presents pass through es mates from a change model with a , , and year diﬀerence.
Columns

report the equivalent results for the all ﬁrm controls speciﬁca on Table column

and columns
column

report the equivalent results for the worker and ﬁrm controls speciﬁca on Table

. We see that the es mate increases with the length of the diﬀerence, with the es mates

in the three year diﬀerence being approximately equal to the es mates in columns and of Table
. This is consistent with the results of Juhn et al.

, who show that increasing the length of the

diﬀerence increases the rela ve weight on the permanent component of shocks to ﬁrm
performance. Es mates using a one year diﬀerence are

of the corresponding es mates in

Table .
Table B presents the es mates from a correlated random eﬀects model. Columns and show
results for the equivalent of the all ﬁrm controls speciﬁca on and columns and show the results
for the equivalent of the worker and ﬁrm controls speciﬁca on. We show results that include only
the current year devia on from the mean and including both the current year devia on and the
lagged devia on. The coeﬃcient on the ﬁrm level mean is larger than that on the devia on,
conﬁrming that cross sec onal diﬀerences in performance explain a signiﬁcant propor on of
observed pass through. The es mates on the current year devia on, the analogous es mates to
those in Table , are generally larger than the es mates in Table . Part of this reﬂects
autocorrela on in the devia on from mean. Coeﬃcients on the lagged devia on are sta s cally
signiﬁcant and the inclusion of the lag reduces the es mate on the current year devia on. Overall,
the results in Tables B and B are consistent with those in Table . Within ﬁrm pass through is
weaker than across ﬁrm pass through and changes in workforce composi on are more important in
explaining pass through of value added than in explaining pass through of quasi rents.

Table B1: Wage pass-through: Value added and Quasi-rents - change model (OLS es mates)

All ﬁrm controls Table column
One year
change
Change in ln VApw

.
.

R squared
Within R squared
Change in ln QRpw

.
.
.

R squared
Within R squared
,

Five year
change

One year
change

.

.
.

.
.
QRpw
.

.

Observa ons
N Firms

Three year
change
VApw
.
.

Worker and ﬁrm controls Table column

.
.

.
.
.

.

Three year
change

.
.

.
.

.
.

,
,

,
,

,
,

.
.
.

.
.

.
.

.
.

.
.

,

Five year
change

.
.
.

.

.

.
.

.
.

,
,

,
,

.
.
,
,

Table B2: Wage pass-through: Value added and Quasi-rents - correlated random eﬀects model (OLS
es mates)

All ﬁrm controls Table C

Worker and ﬁrm controls Table
C

Dependent Variable: ln Wage
Mean ln VApw

VApw
.
.
.
.
.
.

.
.

Ln VApw t Mean ln VApw

.
.

Ln VApw t

Mean ln VApw

R squared
Within R
Mean ln QRpw
Ln QRpw

t

Ln QRpw

t

Mean ln QRpw

.
.
QRpw
.
.
.
.

Mean ln QRpw

.

.
.

.

.

.
.

.
.
.

.
.

.
.

.
.

.

.

.

.

.

.

.

.
.

.
.

.

.

.
.

R squared
Within R

.
.

Observa ons
N Firms

,

.

.
.
,
,

.
.

,

,
,

.
.

,

,
,

,

,
,

Figure B1: Time varia on in the pass-through of Quasi-rents (IV es mates)

Overall pass through
Firm
observable
s T col

All ﬁrm
controls
T col

Rent sharing

Worker sor ng

