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ABSTRACT

IZA DP No. 14764 OCTOBER 2021

Do Workers Share in Firm Success? Pass-
through 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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ϭ IŶƚƌŽĚƵĐƟŽŶ 

Almost all advanced economies have experienced sluggish wage growth in the years following the 

global financial crisis ;GFCͿ in ϮϬϬϴͬϮϬϬϵ, despite strong growth in employment and declining 

unemployment rates ;Blanchflower ϮϬϭϵͿ. This, coupled with the longͲrun declines in their labour 

income shares ;LISͿ, 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 ϮϬϭϱ; PikeƩy ϮϬϭϰ; Stansbury Θ Summers ϮϬϮϬͿ. 

New Zealand is no excepƟon, having seen a longͲrun decline in the LIS and relaƟvely low nominal 

wage growth post GFC ;e.g. Rosenberg ϮϬϭϬ, ϮϬϭϳ; Conway et al. ϮϬϭϱ; Fraser ϮϬϭϴ; Hyslop Θ Rice 

ϮϬϭϵ; Ball et al. ϮϬϭϵͿ. These developments raise quesƟons around whether workers are geƫng 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 secƟons of the labour market where bargainning is currently 

difficult ;Fair Pay Agreement Working Group ϮϬϭϴͿ. 

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 ;͞passͲthrough͟Ϳ. We consider two 

main measures of firm performance. The first is value added per worker, a standard measure of 

labour producƟvity and one that has been used in most internaƟonal studies on this topic ;see Card 

et al. ϮϬϭϴͿ. The second is a measure of ͚quasiͲrents ,͛ which more closely approximates the amount 

that is available to be shared as wage premiums above reservaƟon wages. Unlike value added, quasiͲ

rents account for the cost of capital and reservaƟon wages of workers. We make use of esƟmates 

from a twoͲway fixed effect model, of the form introduced by Abowd et al. ;ϭϵϵϵͿ, to esƟmate 

individual reservaƟon wages and firm reservaƟon wage bills. 

Our aim in this paper is to explore passͲthrough in the private market sector of the economy. We 

document both the overall crossͲfirm and withinͲfirm paƩerns of passͲthrough. We further 

decompose the overall passͲthrough esƟmates into the contribuƟon of worker sorƟng and the 

contribuƟon of rentͲsharing, following the method of Card et al. ;ϮϬϭϴͿ. Worker sorƟng is the 

concentraƟon of highlyͲskilled workers ;who aƩract higher wagesͿ in beƩer performing firms who 

are able to pay them higher wages. RentͲsharing occurs when firms share ;andͬor workers demandͿ a 

share of the economic rents earned by the firm. We then look at whether passͲthrough and the 

contribuƟons of worker sorƟng and rentͲsharing have changed over the period ϮϬϬϮͲϮϬϭϴ. 
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OLS esƟmates of the passͲthrough elasƟcity range between Ϭ.Ϭϯ and Ϭ.ϭϯ for value added per 

worker, and Ϭ.Ϭϭ and Ϭ.Ϭϱ for quasiͲrents per worker. The variaƟon depends on the stringency of 

other controls included in the model. Instrumental variables ;IVͿ esƟmates are larger, between Ϭ.ϭϮ 

and Ϭ.ϭϵ for value added, and Ϭ.Ϭϳ and Ϭ.ϭϭ for quasiͲrents. While the passͲthrough elasƟcity for 

quasiͲrents is lower than for value added ;as quasiͲrents are smaller than value addedͿ, it implies a 

larger dollar value of passͲthrough for a given dollar increase in quasiͲrents or value added. In our 

preferred IV specificaƟon, workers receive an extra ϴc for every extra dollar of quasiͲrents, and ϱc per 

dollar of value added. Overall, our esƟmates are consistent with those from internaƟonal studies. 

We find that worker sorƟng explains approximately ϰϬйͲ ϱϬй of the passͲthrough for value added 

and ϯϬйͲϰϬй for quasiͲrents. This is expected as quasiͲrents takes worker quality into account by 

subtracƟng the reservaƟon wageͲbill. Our results for the contribuƟon of worker sorƟng to overall 

passͲthrough are similar to those in Card et al. ;ϮϬϭϴͿ for Portugal. 

Our esƟmates of overall passͲthrough display a proͲcyclical paƩern, with esƟmates ϭͲϮ percentage 

points lower in ϮϬϬϴͲϮϬϭϬ during the GFC. EsƟmates recovered from ϮϬϭϭ onwards to approximately 

the same level as in the preͲϮϬϬϴ period. Our decomposiƟon results show a marked change in the 

importance of worker sorƟng over the period. Worker sorƟng explained around ϲϬй of valueͲadded 

passͲthrough and ϰϬйͲϱϬй of quasiͲrents passͲthrough over the period ϮϬϬϮͲϮϬϬϳ. The sorƟng 

contribuƟon falls virtually to zero in the laƩer half of the sample period. In some specificaƟons, the 

contribuƟon of worker sorƟng to passͲthrough becomes negaƟve. 

The most closely related New Zealand microeconometric study into quesƟons of rentͲsharing is Sin et 

al. ;ϮϬϮϬͿ. The authors consider the role of differenƟal worker sorƟng and rentͲsharing in explaining 

the gender wage gap in New Zealand. Our interest in this paper is documenƟng overall paƩerns in 

passͲthrough to average firm wages, paƩerns in worker sorƟng and rentͲsharing. We also consider 

how these overall paƩerns have changed over Ɵme. New Zealand is an interesƟng case study for 

these issues as it hasn͛t experienced the same rise in wage inequality or the same increase in the 

dispersion of firm performance since ϮϬϬϬ that other advanced economies have ;e.g. Berlingieri et 

al. ϮϬϭϳ; Criscuolo et al. ϮϬϮϬͿ. We also demonstrate a way to calculate quasiͲrents, which beƩer 

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 porƟon of these rents to fund expansion, fund RΘD, to provide a cash buffer 

for protecƟon against negaƟve 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 beƩer performing 

firms paying higher wages in general, although there is some passͲthrough of improvements in 
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performance as higher wages. The firms people choose to work at does maƩer for their wages, but 

the general macroeconomic condiƟons exert a significant influence on wage growth. 

The paper is structured as follows. SecƟon Ϯ provides a literature review and an overview of the New 

Zealand labour market and insƟtuƟonal context. SecƟon ϯ presents our analyƟcal framework. SecƟon 

ϰ describes the data used in this paper. SecƟon ϱ presents our results, and secƟon ϲ concludes. 

 

Ϯ BaĐŬŐƌŽƵŶĚ aŶĚ ůŝƚĞƌaƚƵƌĞ ƌĞǀŝĞǁ 

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 determinaƟon, and consider how rents are generated and 

shared in imperfectly compeƟƟve labour markets. In simple compeƟƟve models of the labour 

market, wages are determined as the value of the marginal product of labour ;p.MPLͿ ʹ the change 

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

MPL increases by ϭϬй, the wage also increases by ϭϬй Ͳ a passͲthrough of ϭϬϬй. Our study of passͲ

through focuses on the relaƟonship between average labour producƟvity ;output per workerͿ and 

wage levels. This may differ from ϭϬϬй due to the degree of subsƟtutability of labour with other 

inputs of producƟon, or due to imperfect compeƟƟon, either of which results in rents that are 

shared unequally between workers and owners of firms.  

Maintaining marginal producƟvity as a fixed proporƟon of average producƟvity when output changes 

requires a very specific type of producƟon funcƟon ;e.g. CobbͲDouglasͿ. More generally, the 

relaƟonship depends on how subsƟtutable labour is with other inputs. Strong subsƟtutability implies 

that firms reduce employment proporƟonally more than the wage increases, resulƟng in a lower 

share of revenue going to labour as producƟon is increased. However, even for strong plausible 

values for subsƟtutability, the implied passͲthrough is sƟll relaƟvely strong.ϭ 

More generally, the passͲthrough of labour producƟvity 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 producƟvity passͲthrough ʹ product market rents and labour market 

rents.  

Product market rents may arise from imperfect product market compeƟƟon, whereby firms face a 

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

 
ϭ For example, If the elasƟcity of subsƟtuƟon in a twoͲfactor CES producƟon funcƟon were Ϯ ;twice as high as 
for the CobbͲDouglas producƟon funcƟonͿ, the passͲthrough of labour producƟvity changes to wages falls to 
ϱϬй. A passͲthrough of ϭϬй would require an unrealisƟcally high elasƟcity of subsƟtuƟon of ϭϬ. 
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at a markͲup over cost. The resulƟng economic rents may be sustained by barriers to the entry of 

compeƟng firms, or they may be ͚quasiͲrents ,͛ defined as rents that are temporary and will eventually 

be eroded by the entry of compeƟtors or the loss of intellectual property protecƟons. MonopolisƟc 

firms sell a lowerͲthan compeƟƟve level of output at a higherͲthanͲcompeƟƟve price, and make a 

posiƟve profit. If they operate in a compeƟƟve labour market, they would employ fewer workers due 

to the reduced level of output, but would pay aboveͲmarket 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 compeƟƟve labour 

markets, firms may have to raise wages if they want to increase employment, and they may have 

some ;monopsonyͿ 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 

potenƟally 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 monopsonyͿ is a 

source of rent that can potenƟally be shared. When firm performance increases, monopsonisƟc 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 aƩempt to idenƟfy the various potenƟal 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 producƟon or pricing decisions. The share of rents that go to workers will therefore 

reflect relaƟve bargaining power of workers, and may be affected by subjecƟve factors such as what 

employees or firm owners perceive as fair. The overall measure of passͲthrough that we aim to 

esƟmate is thus a composite measure that summarises potenƟally different degrees of sharing of 

potenƟally heterogeneous types of rent. 

Ϯ͘ϭ LŝƚĞƌaƚƵƌĞ ƌĞǀŝĞǁ 
The longͲrun decline in the LIS that has occurred in most advanced economies is at odds with the 

first of the regulariƟes observed by Kaldor ;ϭϵϱϳͿ. This states that the share of naƟonal income going 

to labour and capital is constant in the longͲrun, meaning that the longͲrun elasƟcity of the average 
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wage with respect to naƟonal 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 naƟonal income. 

A number of studies have sought to explain the decline in the LIS within a perfectly compeƟƟve 

macroeconomic framework. These studies typically consider the impact of significant changes in the 

macroͲenvironment, such as the increase in import compeƟƟon ;Autor et al. ϮϬϭϲͿ or the role of 

technology ;Fraser ϮϬϭϴ; Autor Θ Salomons ϮϬϭϴͿ.  

Other macroͲlevel studies have examined the role of changing product market compeƟƟon. A 

seminal contribuƟon is Autor et al. ;ϮϬϮϬͿ, which examines the role of ͚superstar͛ firms in explaining 

the decline in the US LIS. Superstar firms are characterised by very high value added per worker but a 

relaƟvely low LIS. Autor et al. ;ϮϬϮϬͿ find that the decline in the aggregate LIS is driven largely by 

reallocaƟon of workers and output to these firms, rather than a decline in the LIS for the average 

firm. 

Stansbury Θ Summers ;ϮϬϮϬͿ put forward an alternaƟve hypothesis for the decline in the labour 

income share ʹ 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 porƟon of the rents earned by firms ;and to 

which the workers contributeͿ. They show for the US that the unionisaƟon rate has declined along 

with the union wage premium, the firm size premium and industry premiums, as has the relaƟonship 

between industry producƟvity 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 valuaƟons of businesses, slow wage growth, and a decline in the NAIRU. Ϯ  

 A large literature exists which considers the extent to which workers capture a share of the rents 

earned by firms ;see Card et al. ϮϬϭϴͿ. As rents vary across firms, this is a possible explanaƟon as to 

why wages for otherwise similar workers vary across firms. There are a number of approaches to 

modelling this relaƟonship. Some rentͲsharing studies use a bargaining framework between a firm 

and a unionͬworker to understand the links between rents and wages in terms of relaƟve bargaining 

power ;e.g. ;Blanchflower et al. ϭϵϵϬ; Abowd Θ Lemieux ϭϵϵϯ; Van Reenen ϭϵϵϲ; Card et al.  ϮϬϭϰͿ. 

Others use models where firms have either product or labour market power ;or bothͿ i.e. face a 

downwardͲsloping product demand curve andͬor an upward sloping labour supply curve ;e.g. Kline 

et al. ϮϬϭϵ;, Card et al. ϮϬϭϴͿ. Others use rentͲsharing models to link increases in the dispersion of 

performance across firms to increases in wage inequality ;e.g. Barth et al. ϮϬϭϲ, Criscoulo et al. 

ϮϬϮϭͿ. 

 
Ϯ The NAIRU is the nonͲacceleraƟng inflaƟon rate of unemployment. 
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Early rentͲsharing studies use firmͲlevel data to relate average wages to measures of economic rents. 

Typical rent measures used in the earlier literature include profits per worker and quasiͲrents per 

worker, where quasiͲrents is usually measured as sales per worker less an alternaƟve wage, typically 

an industry average ;e.g. Blanchflower et al. ϭϵϵϬ; Abowd Θ Lemieux ϭϵϵϯ; Van Reenen ϭϵϵϲ; 

Hildreth Θ Oswald ϭϵϵϳ; Hildreth ϭϵϵϴͿ.ϯ Earlier studies find rentͲsharing elasƟciƟes between Ϭ.Ϯ and 

Ϭ.ϯ, depending on the performance measure used. These are likely overesƟmates of the rentͲsharing 

parameter as these earlier studies are unable to control for worker heterogeneity across firms. If 

beƩer quality workers, who aƩract higher wages regardless of where they work, are more likely to 

work in or sort into high rent firms, this will generate a posiƟve correlaƟon between wages and rents 

and lead to an overstatement of the rentͲsharing elasƟcity. 

More recent studies use linked employerͲemployee data and are beƩer able to control for worker 

heterogeneity and sorƟng ;e.g. Card et al. ϮϬϭϰ, ϮϬϭϲ; Carlsson et al. ϮϬϭϲ; Guertzgen ϮϬϬϵ; Arai Θ 

Heyman ϮϬϬϵ; Andrews et al. ϮϬϭϵͿ. Studies of this type oŌen employ a jobͲstayers design, relaƟng 

changes in rents to changes in wages for workers who remain at the firm. This removes the influence 

of worker sorƟng by fixing the workforce composiƟon within firms. RentͲsharing elasƟciƟes from 

these studies are lower than the earlier esƟmates from firmͲlevel studies, typically in the range of 

Ϭ.ϬϱͲϬ.ϭϱ. This shows the importance of controlling for worker heterogeneity and sorƟng in these 

models.  

Some studies have explored heterogeneity in the relaƟonship between rents and wages. Arai Θ 

Heyman ;ϮϬϬϵͿ find that there is a posiƟve and stable effect of profits on wages only for firms with 

increasing profits. Guertzgen ;ϮϬϬϵͿ finds that wages are posiƟvely related to rents in the nonͲunion 

sector and under firmͲspecific union contracts, but the associaƟon is significantly lower under 

industryͲwide contracts. Bell et al. ;ϮϬϭϵͿ, Andrews et al. ;ϮϬϭϵͿ, and Stansbury Θ Summers ;ϮϬϮϬͿ all 

find evidence that the rentͲsharing elasƟcity has declined over Ɵme. Stansbury Θ Summers ;ϮϬϮϬͿ 

use industryͲlevel data from the US and show a decline over the period ϭϵϱϴͲϮϬϭϭ. Bell et al. ;ϮϬϭϵͿ 

show a decline in the rentͲsharing elasƟcity in the UK over the period ϭϵϴϯͲϮϬϭϲ and that this 

decline is more pronounced among firms with greater productͲmarket power. Andrews et al. ;ϮϬϭϵͿ 

find that the relaƟonship between value added per worker and wages in Australia is significantly 

lower in the ϮϬϭϯͲϮϬϭϲ period than in the ϮϬϬϭͲϮϬϭϮ period.  

 
ϯ Abowd Θ Lemieux ;ϭϵϵϯͿ use the most comprehensive measure of quasiͲrents by subtracƟng capital costs, 
intermediate costs, and reservaƟon labour costs. Due to data limitaƟons they use industryͲlevel data on capital 
and intermediates to create their firmͲlevel measure of quasiͲrents. Their measure of the alternaƟve wage is 
the industry average. 
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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 

insuranceͲtype behaviour will lower the associaƟon between firm performance and wages. Guiso et 

al. ;ϮϬϬϱͿ find that firms fully insure workers against temporary output shocks, while providing 

parƟal insurance against permanent shocks. Cardoso Θ Portela ;ϮϬϬϵͿ find similar results and show 

that collecƟve bargaining and minimum wages are associated with more insurance, and that workers 

receive more protecƟon against permanent shocks than managers.ϰ Juhn et al. ;ϮϬϭϴͿ 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 ϱй of their employers͛ earnings distribuƟon. 

Our work is also related to the literature which considers the role of worker heterogeneity, firm 

heterogeneity, and worker sorƟng in overall wage inequality. A common empirical model used in this 

literature is the twoͲway fixed effect model, introduced by Abowd et al. ;ϭϵϵϵͿ. This model relates 

wages to a set of ƟmeͲvarying individual characterisƟcs, a transferable individual wage premium, a 

firm wage premium, and an idiosyncraƟc component which is oŌen interpreted as a workerͲfirm 

match premium. These studies typically find that crossͲsecƟonal variaƟon in the firm wage premiums 

explains a substanƟal porƟon of the overall wage variaƟon, in the order of ϭϱйͲϯϬй ;e.g. Abowd et 

al. ϭϵϵϵ; Maré Θ Hyslop ϮϬϬϲ; Card et al. ϮϬϭϯ, ϮϬϭϴ; Andrews et al. ϮϬϬϴ, ϮϬϭϮ; Song et al. ϮϬϭϵͿ. 

Card et al. ;ϮϬϭϯͿ and Song et al. ;ϮϬϭϵͿ use twoͲway fixed effect models to consider the role of 

worker heterogeneity, firm heterogeneity, and worker sorƟng in explaining trends in wage inequality 

in West Germany and the US, respecƟvely. Both find evidence that the variance of firm wage 

premiums has increased and that the tendency for highlyͲskilled workers to sort into high premium 

firms has also increased. 

The work of Card et al ;ϮϬϭϲ, ϮϬϭϴͿ discusses the relaƟonship between the rentͲsharing and twoͲway 

fixed effect literatures. Card et al. ;ϮϬϭϲͿ esƟmate genderͲspecific firm wage premiums and 

decompose the gender wage gap into a sorƟng 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 firmͲspecific rents than men.ϱ Card et al. ;ϮϬϭϴͿ expand on the earlier work and make 

the observaƟon that if the twoͲway fixed effects model is an appropriate specificaƟon for wages, 

then crossͲsecƟonal esƟmates of passͲthrough elasƟciƟes can be decomposed into a workerͲsorƟng 

 
ϰ This could also be interpreted as managers capturing a larger share of the rents. 
ϱ Sin et al. ;ϮϬϮϭͿ apply the methods of Card et al. ;ϮϬϭϲͿ in their study of the determinants of the gender wage 
gap in New Zealand. They find that both differenƟal worker sorƟng and rentͲsharing contribute to the gender 
wage gap. Women are more likely to work in firms with less rents to share. Women also receive a smaller 
porƟon of rents than men regardless of the level of rent available. 
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component and a rentͲsharing component. This is achieved by taking the components of a twoͲway 

fixed effects model ;covariate index, worker fixed effect, firm fixed effectͿ and relaƟng each of the 

components to a measure of rents. Card et al. ;ϮϬϭϴͿ find that worker sorƟng explains ϰϬйͲϰϱй of 

the esƟmated passͲthrough elasƟcity. They also find that the rentͲsharing esƟmate is similar between 

less educated and more educated workers, but worker sorƟng is more important for more educated 

workers. 

Ϯ͘Ϯ  TŚĞ NĞǁ ZĞaůaŶĚ ůaďŽƵƌ ŵaƌŬĞƚ aŶĚ ŝŶƐƟƚƵƟŽŶaů ĐŽŶƚĞǆƚ 
The prevalence of rents and the way that they are distributed vary over Ɵme and across labour 

markets, reflecƟng insƟtuƟonal differences and changes, aggregate income variaƟon, and cyclical 

variaƟon. In this secƟon, 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 insƟtuƟonal features of the New Zealand labour market that influence wage seƫng 

behaviour. 

Our study covers the period ϮϬϬϮ to ϮϬϭϴ, a period of moderately strong employment growth, apart 

from a GFCͲrelated contracƟon in ϮϬϬϴͲϬϵ. Although the longerͲterm trend in the labour income 

share in New Zealand has been one of decline since the ϭϵϳϬs, the share has risen since ϮϬϬϮ, from 

ϰϵ.ϱй to ϱϯ.ϴй in ϮϬϭϵ. There was a pronounced fall in the labour income share in the late ϭϵϴϬs, at 

a Ɵme when New Zealand undertook widespread reform, including deregulaƟon, privaƟsaƟon, and 

state sector reform ;Bridgman Θ GreenawayͲMcGrevy ϮϬϭϴͿ. It declined further in the ϭϵϵϬs, 

reflecƟng ongoing changes in the labour market and labour market insƟtuƟons ;Rosenberg ϮϬϭϳ; 

Conway et al. ϮϬϭϱͿ. 

As noted in the introducƟon, 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 producƟvity growth 

;Conway ϮϬϭϲ; ϮϬϭϴͿ. 

A comparison of recent trends in New Zealand s͛ labour market compared with the rest of the OECD 

is shown in Table ϭ. The New Zealand labour market can be characterised as having high rates of 

employment and parƟcipaƟon but relaƟvely low wages and labour producƟvity. New Zealand s͛ 

employment and parƟcipaƟon rates are relaƟvely high compared to the OECD average and have 

been growing more rapidly over the last two decades, even with relaƟvely strong populaƟon growth 

driven by net migraƟon ;Maré ϮϬϭϴͿ. The unemployment rate has generally been lower in New 

Zealand. The workforce has similar levels of terƟary qualificaƟons to the rest of the OECD. 
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While employment and parƟcipaƟon rates are high, wages in New Zealand are low compared to the 

OECD average. The median fullͲƟme annual wage was ϵϬй of the OECD average in ϮϬϭϵ. New 

Zealand s͛ minimum wage is also relaƟvely high, siƫng at ϲϲй of the median wage ;compared to ϱϰй 

in the OECDͿ and the minimum wage is scheduled to increase further in April ϮϬϮϭ. The New Zealand 

wage distribuƟon is typically narrower at all parts of the distribuƟon, although the gap between the 

top ϭϬй and the median has been increasing slightly. The boƩom half of the distribuƟon has become 

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

has increased by ϳϱй in real terms since ϭϵϵϵ ;Maré Θ Hyslop ϮϬϮϭͿ. A high minimum wage is likely 

to lead to a lower passͲthrough esƟmate as shown by Cardoso Θ Portela ;ϮϬϬϵͿ. 

New Zealand labour producƟvity, measured as GDP per hour worked, sits around ϳϴй of the OECD 

average. This is consistent with New Zealand s͛ low wages compared to the rest of the OECD. GDP per 

capita sits at ϵϯй of the OECD average, reflecƟng New Zealand s͛ higher employment rate. 

Like many other countries, New Zealand has seen a longͲrun decline in the labour income share. 

Figure ϭ plots the labour income share in New Zealand and the OECD over the period ϭϵϵϬͲϮϬϭϵ. The 

LIS declined over the ϭϵϵϬs, conƟnuing a trend that began in the ϭϵϴϬs ;Bridgman Θ GreenawayͲ

McGrevy ϮϬϭϴ; Rosenberg, ϮϬϭϳͿ. However, the labour income share began increasing from ϮϬϬϬ, 

rising from ϰϱй to ϱϬй in ϮϬϬϵ. From this point, the LIS has remained in the range of ϰϴйͲϱϬй. In 

contrast, the trend in the OECD average is one of decline. In ϭϵϵϬ, the LIS was ϱϲй, declining to ϱϰй 

in ϮϬϭϴ. This shows that growth in labour producƟvity has exceeded wage growth across the OECD. 

For New Zealand, there have been periods where wages have grown more rapidly than labour 

producƟvity and vice versa. However, the longͲrun trend in New Zealand s͛ labour income share is 

one of decline. Rosenberg ;ϮϬϭϬͿ shows that, over the period ϭϵϳϴͲϮϬϬϲ, average wages grew by 

ϰϰй while labour producƟvity grew by ϵϬй, giving an aggregate passͲthrough elasƟcity of Ϭ.ϰϵ over 

the period.  

The period from ϮϬϬϮͲϮϬϭϴ 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 ϭϵϴϬs and ϭϵϵϬs that coincided with the period of large structural 

reforms to the New Zealand economy. 

Figure Ϯ more directly compares growth in labour producƟvity ;measured as GDP per workerͿ against 

growth in average wages over the period ϭϵϵϬͲϮϬϮϬ. During the first part of the period, growth in 

GDP per worker was above growth in real wages, consistent with a declining LIS. The correlaƟon 

between the two is also relaƟvely weak during the period ϭϵϵϬͲϮϬϭϬ. Growth in real wages began to 

accelerate in the early ϮϬϬϬs, as growth in GDP per worker began to decline. This is around the start 
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of our sample period. Both saw large decreases in growth during the GFC. Post GFC, both have 

averaged approximately ϭ.ϭй growth. 

Another major change in New Zealand s͛ labour market over the last ϰϬ years has been the declining 

rate of union membership. Figure ϯ plots the tradeͲunion density in New Zealand and the OECD 

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

in general, the fall in New Zealand was much more dramaƟc. New Zealand went from one of the 

most unionised OECD countries to one of the least. Over ϱϬй of paid employees were union 

members during the ϭϵϴϬs. This declined rapidly from ϭϵϵϬ onwards, levelling off at around ϮϮͲϮϰй 

in the late ϭϵϵϬs. From there it has declined slowly to sit around ϭϳй in ϮϬϭϳ, compared to Ϯϱй in 

the OECD. Union density is highest in the public sector, with ϲϬй of employees being members of a 

union, compared to ϭϬй in the private sector. A similar paƩern is seen in other countries ;Ryall Θ 

Blumenfeld ϮϬϭϵͿ.  

The primary legislaƟve framework that governs the relaƟonship between employees and employers 

in New Zealand is the Employment RelaƟons Act ϮϬϬϬ ;ERAͿ. This replaced the earlier Employment 

Contracts Act ϭϵϵϭ, which deregulated employment relaƟonships and reduced the role of unions to 

bargaining agents with the same status as other actors in the market ;Rosenberg ϮϬϭϳͿ. The ERA 

restored the special collecƟve bargaining rights of unions. 

Individual employeeͲemployer bargaining is the predominant form of bargaining in New Zealand. 

Where collecƟve 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 mulƟͲ

employer bargaining, it is not common ;Rosenberg ϮϬϭϳͿ. The results of Guertzgen ;ϮϬϬϵͿ suggest 

that individualͲlevel bargaining and firmͲspecific collecƟve agreements result in similar rentͲsharing 

elasƟciƟes, while mulƟͲemployer bargaining results in lower rentͲsharing. This finding could also be 

interpreted as mulƟͲemployer bargaining delivering a greater degree of income insurance to 

workers, consistent with Cardoso Θ Portela ;ϮϬϬϵͿ. 

Changes to collecƟve bargaining arrangements are being acƟvely considered in New Zealand. The 

most recent work in this area is the development of proposed Fair Pay Agreements. The proposed 

agreements allow for sectorͲwide bargaining in sectors or occupaƟons that meet certain criteria. The 

agreements will be given legal effect by government and apply to all employers and employees in 

that sectorͬoccupaƟon. A Fair Pay Agreements Working Group was established in ϮϬϭϴ and delivered 

a set of recommendaƟons ;Fair Pay Agreement Working Group ϮϬϭϴͿ. ConsultaƟon on the proposed 

agreements was conducted in ϮϬϭϵ ;Ministry of Business, InnovaƟon and Employment ϮϬϭϵͿ. 



 

 ϭϭ  

 

ϯ Daƚa aŶĚ ƐƵŵŵaƌǇ ƐƚaƟƐƟĐƐ 

ϯ͘ϭ Daƚa 
Our data are drawn from the Longitudinal Business Database ;LBDͿ and Integrated Data 

Infrastructure ;IDIͿ.ϲ These databases contain a rich set of survey and administraƟve data on 

businesses ;LBDͿ and individuals ;IDIͿ, and are both managed by StatsNZ. Our populaƟon of interest 

is privateͲforͲprofit employing firms in the measured sector, along with the employees in these 

firms.ϳ Our sample of firms comes from the LBD producƟvity tables described in Fabling Θ Maré 

;ϮϬϭϱa; ϮϬϭϵͿ. These tables combine informaƟon from the Annual Enterprise Survey and IRϭϬ 

financial summary forms to produce a harmonised set of annual firmͲlevel financial informaƟon for 

use in microͲeconometric analysis. From this table we take informaƟon on gross output, 

intermediate expenditure, and the cost of capital.  

We then idenƟfy the populaƟon of workers at firms in our sample using the IDI and LBD labour tables 

;Fabling Θ Maré ϮϬϭϱbͿ. This table contains monthly jobͲlevel informaƟon for all employees in New 

Zealand and is derived from Inland Revenue s͛ ;IRͿ Employee Monthly Schedule ;EMSͿ.ϴ We take 

informaƟon on monthly earnings, esƟmated fullͲƟme equivalent ;FTEͿ employment, age, and gender. 

We also take the esƟmated firm and worker wage premiums derived from a ϮͲway fixed effect 

model, similar to Abowd et al. ;ϭϵϵϵͿ. We aggregate the monthly informaƟon to an annualͲ

equivalent basis. 

ϯ͘ϭ͘ϭ DĞĮŶŝŶŐ ŽƵƌ ƐaŵƉůĞ 
We restrict aƩenƟon to firmͲyear observaƟons with nonͲzero paid employment ;i.e. exclude working 

proprietor only firmͲyear observaƟonsͿ. We further restrict our sample to those firms with nonͲ

missing data on gross output, intermediate expenditure, and capital. Our sample of firms is an 

unbalanced panel containing informaƟon on ϯϭϵ,Ϯϵϵ firms over the period ϮϬϬϮͲϮϬϭϴ for a total of 

ϭ,ϳϭϯ,ϳϱϵ observaƟons.ϵ This is equal to ϳϭй of firmͲyear observaƟons and ϴϭй of employment in 

the privateͲforͲprofit measured sector. For our analysis sample, we restrict aƩenƟon to firms with at 

 
ϲ For more informaƟon on the LBD, see Fabling Θ Sanderson ;ϮϬϭϲͿ. 
ϳ 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 quanƟty that consumers are 
willing to purchase͟ ;StaƟsƟcs New Zealand ϮϬϭϰͿ. In pracƟce this excludes the Public AdministraƟon and 
Safety, EducaƟon and Training, and Healthcare and Social Assistance industries. 
ϴ The EMS are the monthly payroll returns that firms file with Inland Revenue for the purposes of administering 
New Zealand͛s PAYE income tax system. 
ϵ All of our data come from the January ϮϬϮϬ IDI Refresh ;IDIͺCleanͺϮϬϮϬϬϭϮϬͿ and the December ϮϬϭϵ LBD 
archive ;ibulddͺcleanͺdecemberͺϮϬϭϵͿ. 
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least one employee with one month of usable earnings data ;i.e. drop firms with adjusted annual FTE 

input ф ϭͬϭϮͿ. This leaves us with a final analysis sample of ϭ,ϰϬϵ,ϴϯϱ observaƟons on Ϯϲϲ,ϱϴϬ firms. 

ϯ͘ϭ͘Ϯ MĞaƐƵƌŝŶŐ ǁaŐĞƐ 
We use annual FTE earnings as our wage measure as we do not directly observe hourly wages or 

hours worked in our data. In construcƟng this measure, we place several restricƟons on the job 

months that we include as some jobͲmonths provide beƩer informaƟon about the underlying wage 

rate than others. 

We exclude the first and last months of an individual s͛ employment at a firm from the earnings 

calculaƟons. Earnings in the first and last months of employment are unlikely to accurately reflect a 

person s͛ regular earnings due to starƟng or leaving part way through a reporƟng month or payments 

associated with starƟng or leaving a job ;signing bonus, payͲout of annual leave etc.Ϳ. We further 

exclude jobͲmonths where the employee is obviously partͲƟme.ϭϬ Including start and end months 

and months where the minimum wage is binding would lead us to underesƟmate the underlying 

wage rate for some workers and firms. We calculate the firmͲlevel average wage by taking the sum of 

earnings in included jobͲmonths for the year and dividing by the annual included FTE employment.ϭϭ 

Figure AϭͲAϯ in Appendix A show the importance of these restricƟons. Figure Aϭ shows the 

percentage of jobͲmonths excluded both overall and separately for spell starts and ends and 

obviously partͲƟme months. The partͲƟme constraint is the main reason why jobͲmonths are 

excluded and this has become more important over Ɵme.ϭϮ We exclude approximately ϭͬϯ of jobͲ

months, but these jobͲmonths account for ϭϱйͲϮϬй of FTE employment and ϭϬйͲϭϮй of total 

wages. 

Excluded jobͲmonths are a nonͲrandom selecƟon. They are generally a combinaƟon of partͲƟme, low 

pay, or temporaryͬshort 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. 

 
ϭϬ ͚Obviously͛ part Ɵme is when the total monthly earnings is less than what an individual would earn working 
ϰϬ hours per week at the minimum wage. EsƟmated FTE for these jobs is then the raƟo of observed earnings 
to fullͲƟme minimum wage earnings ;see Fabling Θ Maré ϮϬϭϱͿ. FTEͲadjusted earnings for these workers are 
then simply the minimum wage. This will overstate the proporƟon of workers at the minimum wage and 
therefore understate the variance in wages. Some highlyͲpaid part Ɵme workers will be included although we 
will underesƟmate their wages. We do not have sufficient informaƟon to disƟnguish between highlyͲpaid partͲ
Ɵme workers and lowͲpaid full Ɵme workers where monthly earnings exceed fullͲƟme minimum wage 
earnings. 
ϭϭ We assume that the wage rates of included workers are representaƟve of those we exclude. 
ϭϮ One reason for this is the gradual decline in average hours worked along with the large increase in the 
minimum wage ;relaƟve to the medianͿ over the period. 
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Figure Aϯ shows the crossͲindustry variaƟon in the fracƟon of earnings and FTE we include. A 

relaƟvely high proporƟon of FTE and earnings are excluded in the retail, hospitality, and 

administraƟve and support services industries, while retenƟon rates are highest in finance and 

insurance, informaƟon media and telecommunicaƟons, mining, and manufacturing. Industries with a 

large fracƟon of earnings excluded have a lot of partͲƟme or casual workers and have relaƟvely high 

rates of worker turnover. They also tend to be relaƟvely low wage, as shown in Figure ϰ. This plots 

the fracƟon of jobͲmonths excluded over the enƟre ϮϬϬϮͲϮϬϭϴ period against our preferred measure 

of wages.ϭϯ There is a clear negaƟve relaƟonship between the fracƟon of jobͲmonths excluded and 

our wage measure.ϭϰ To account for this in our analysis we construct the fracƟon of FTE included in 

the wage calculaƟon to total FTE to include as a control variable in our regressions. 

The industries where we exclude most jobͲmonths are also the ones where the difference between a 

simple wage esƟmate ;firm wage bill over firm FTEͿ and our preferred esƟmate is largest. This is 

shown in Figure ϱ. Our measure of wages is over ϭϱй greater than a simple esƟmate in the 

hospitality sector, and around ϭϮй higher in retail, arts and recreaƟonal services, and administraƟve 

and support services.  

ϯ͘ϭ͘ϯ MĞaƐƵƌŝŶŐ Įƌŵ ƉĞƌĨŽƌŵaŶĐĞ 
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 quasiͲrents per worker. 

Value added per worker is the standard measure used in the internaƟonal literature ;see Card et al. 

ϮϬϭϴͿ. We calculate value added as 𝑉𝐴 ൌ 𝐺𝑂 െ 𝑀 where 𝑉𝐴 is value added, 𝐺𝑂 is gross output, and 

𝑀 is intermediate expenditure.ϭϱ We calculate value added per worker by dividing this by the firm s͛ 

FTE labour input.ϭϲ Value added per worker represents the resources leŌ over aŌer paying material 

costs. 

Our second measure of rents is quasiͲrents per worker. Following Card et al. ;ϮϬϭϴͿ, we define quasiͲ

rents as: 

𝑄𝑅 ൌ  𝑉𝐴 െ ሺ𝑟  ሻ𝐾ߜ െ 𝑏𝐿 

 
ϭϯ The size of the bubble represents the share of employment in each industry. 
ϭϰ This paƩern also holds when using an unadjusted wage measure. 
ϭϱ 𝑀 excludes any rental and leasing of capital goods. These costs are included in the measure of capital. 
ϭϲ We exclude the labour input of any working proprietor. We don͛t have labour income data for working 
proprietors. Excluding working proprietor input will overstate labour producƟvity 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. 
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where 𝑄𝑅 is quasiͲrents, 𝑉𝐴 is value added ;defined aboveͿ, ሺ𝑟   ሻ𝐾 is the cost of capital plusߜ

depreciaƟon, 𝐿 is labour input and 𝑏 is the alternaƟve wage.ϭϳ QuasiͲrents can be thought of as the 

profit a firm would earn if workers are paid their reservaƟon wage. 

A key issue in calculaƟng quasiͲrents is geƫng a measure of the reservaƟon wage as this is not 

directly observable. Other papers that have constructed a measure of quasiͲrents typically use an 

industryͲaverage wage as the measure of 𝑏 ;Abowd Θ Lemieux ϭϵϵϯ; Van Reenen ϭϵϵϲ; Guertzgen 

ϮϬϬϵͿ. There are a number of issues with using an industry average as a measure of the reservaƟon 

wage. First, a high proporƟon of firms in the industry will be paying wages below this measure of the 

reservaƟon wage. Second, it assumes that all workers in the industry have the same reservaƟon 

wage. 

To esƟmate 𝑏, we make use of the esƟmated individual and firm earnings premiums esƟmated from 

a twoͲway fixed effect model to calculate a workerͲspecific reservaƟon wage. The esƟmates we use 

are derived from the equaƟon: 

ln ௧ݓ ൌ 𝑎  ߶  𝑍௧ߣ  ߬௧  ௧ߦ  ;ϭͿ 

where 𝑎  is the esƟmated individual earnings premium for worker 𝑖, ߶ is the esƟmated firm 

earnings premium for firm 𝑗, 𝑍௧ߣ is an index of observable ƟmeͲvarying worker characterisƟcs, ߬௧ 

are year dummies, and ߦ௧  is the error term.ϭϴ Our esƟmate of 𝑏 is then: 

𝑏௧ ൌ 𝑒ାೕఒାఛ ;ϮͿ 

We aggregate our individual measure of 𝑏 to the firm level to calculate the average reservaƟon wage 

and the reservaƟon 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. ߶ ൌ 0Ϳ. However, the esƟmated 𝑏 will incorporate the 

average level of premiums received by an individual, or the level correlated with worker 

characterisƟcs.  This level may be posiƟve on average.   

This means that the normalisaƟon of the firm earnings premium is important.ϭϵ We jointly calibrate 

the firm earnings premium and the reservaƟon wage to ensure that the reservaƟon wage includes 

only a minimal level of premium, and the firm premium is nonͲnegaƟve for most firms.  The firm 

effects available in the Fabling Θ Maré ;ϮϬϭϱͿ labour tables are normalised to be ;FTEͲweightedͿ 

 
ϭϳ The key difference between quasiͲrent and profit is in the labour cost term. Profit is defined as ߨ ൌ 𝑉𝐴 െ
ሺ𝑟  ሻ𝐾ߜ െ  𝐿, where w is the wage rate paid by the firm. In order for a firm to have a posiƟve level ofݓ
employment, it must pay its workers at least the reservaƟon wage ;i.e. ݓ  𝑏Ϳ. In this view, profit is the return 
to the business owner aŌer any porƟon of rent has been shared with workers. 
ϭϴ The variables included in Z are genderͲspecific quarƟcs in age. 
ϭϵ The firm and worker fixed effect esƟmates are not uniquely idenƟfied, meaning that some normalisaƟon is 
required.  
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mean zero, meaning that firm premiums are measured relaƟve to the firm of the average worker. 

Using the meanͲzero firm premiums has the same problem as using some industryͲaverage wage to 

esƟmate 𝑏, namely that a large number of workers would appear to be paid below their reservaƟon 

wage. To solve this issue, we reͲcentre the distribuƟon of the ;FTE weightedͿ firm earnings premiums 

so that 𝐸൫߶൯  0 by adding the value at the first percenƟle to the esƟmates provided in the labour 

tables.ϮϬ This means the firm pay premiums are now measured relaƟve to the first percenƟle and 

that ϵϵй of workers will be earning their reservaƟon wage, plus some posiƟve premium.Ϯϭ 

Our esƟmate of 𝑏 has two key advantages over industry averages. First, by construcƟon, the vast 

majority of workers are paid at least their reservaƟon wage. Second, our esƟmate of 𝑏 varies across 

individuals. We might expect that older workers have higher reservaƟon wages than younger 

workers, or that more highlyͲskilled workers have higher reservaƟon wages than lowerͲskilled 

workers. UƟlising the parameters from the twoͲway fixed effect model allows us to esƟmate each 

individual worker s͛ reservaƟon wage and to esƟmate each firm s͛ reservaƟon wage bill ;i.e. the 

minimum wage bill a firm has to pay for the workers it hasͿ. 

One issue with using the parameters from a twoͲway fixed effect model in our calculaƟon of quasiͲ

rents is that any esƟmaƟon error in these esƟmates will be present in our measure. This will lead our 

esƟmate of the passͲthrough of quasiͲrents to be biased towards zero. 

ϯ͘Ϯ SƵŵŵaƌǇ SƚaƟƐƟĐƐ 
The aggregate relaƟonship between firm performance and wages reflects coͲmovements over Ɵme 

;wages rise when overall economic performance is goodͿ, crossͲsecƟonal covariance ;highͲ

performing firms and industries pay higher wagesͿ, and firmͲlevel passͲthrough of performance 

improvements as higher wages. The labour income share is one summary measure of this aggregate 

relaƟonship. 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: 

 
ϮϬ The posiƟve adjustment to the firmͲearnings premiums is balanced by a reducƟon in the reservaƟon wage, 
to remove any overall rentͲsharing and to ensure the equaƟon 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 esƟmated 
ln 𝑄𝑅  will differ from true 𝑄𝑅 by a constant: ln 𝑄𝑅 ൌ lnሺ𝑄𝑅  𝑄𝑅ሻߣ ൎ lnሺ𝑄𝑅ሻ   The bias will be absorbed  .ߣ
by the intercept when ln 𝑄𝑅  is included in linear regressions. 
Ϯϭ Some firms have a negaƟve esƟmated premium, although these firms are generally very small ;FTEфϭͿ. This 
negaƟve premium could be the result of the firmͲearnings premiums for these firms being poorly idenƟfied or 
from some form of compensaƟng differenƟal, where the nonͲpecuniary benefits of working at one of these 
firms is enough to compensate for the wage rate being below reservaƟon. Given the relaƟvely small FTE 
counts in these firms, we suggest the former is the most likely explanaƟon for apparent negaƟve premiums. 
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Where ௪


 is the labour income share ;total wages divided by total value addedͿ, 


 is the reservaƟon 

wage share of value added ;total reservaƟon wages divided by total value addedͿ, ሺ௪ିሻ


 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 ሺ௪ିሻ
ொோ

 and the rent share of value 

added ொோ


. Figures ϲͲϴ plot the Ɵme series of the above components. 

Figure ϲ plots our measure of the labour income share and the reservaƟon wage share of value 

added. We also plot the official measure of the labour income share for comparison.ϮϮ 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 representaƟve of what is happening in the economy in general.Ϯϯ 

The labour income share is increasing over the first half of the sample period, before flaƩening out at 

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

period. The reservaƟon wage share follows a similar paƩern to the overall LIS, increasing from Ϯϵй in 

ϮϬϬϮ to ϯϯй in ϮϬϭϬ and staying around that level for the rest of the period. The difference between 

the LIS ;dashed lineͿ and the reservaƟon wage share is the wage premium share, which ranges 

between ϭϮй and ϭϰй of value added. 

Figure ϳ plots the wage premiums as a share of total value added ;ሺ௪ିሻ


Ϳ and as a share of total 

quasiͲrents ;ሺ௪ିሻ
ொோ

Ϳ. While both follow a similar paƩern over Ɵme, rising unƟl ϮϬϭϬ and then 

declining, the magnitude of the changes is very different. The premium share of value added is 

essenƟally 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 ϴ percentage points. The reason for such a difference 

in the variaƟon between the two series is due to variaƟon in the share of rents in value added. This is 

shown in Figure ϴ. The share of quasiͲrents in value added declined in the first part of the period 

from around ϰϯй in ϮϬϬϮ to ϯϱй in ϮϬϭϬ. This decline almost completely offsets the increase in the 

 
ϮϮ The official LIS is calculated as compensaƟon of employees divided by the sum of compensaƟon of 
employees, gross operaƟng surplus, and gross mixed income from StatsNZ͛s System of NaƟonal Accounts 
GDP;IͿ series. The data is for the private market sector.  
Ϯϯ A key reason why the level of our measure of the LIS is above that of the official measure is the treatment of 
workingͲproprietor only firms. These firms contribute to value added but not to compensaƟon of employees or 
total wages. Therefore our measure of total value added will be lower than the official measure, resulƟng in a 
higher LIS. 
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premium share of rents to leave the premium share of value added slightly higher in ϮϬϭϬ than in 

ϮϬϬϮ. The share of rents in value added increases from ϮϬϭϬ to sit at ϯϵй in ϮϬϭϴ.  

Table Ϯ presents summary staƟsƟcs for our esƟmaƟon sample. We present the arithmeƟc mean, the 

geometric mean, and the mean of the logs of our variables. All observaƟons are weighted by FTE 

employment so the staƟsƟcs describe the characterisƟcs of the firm of the average worker. Average 

value added per worker ;VApwͿ is between ΨϭϬϱ,ϬϬϬ and Ψϭϯϴ,ϬϬϬ, depending on the measure 

used. QuasiͲrents per worker ;QRpwͿ are between Ψϯϱ,ϬϬϬ and Ψϱϯ,ϬϬϬ, while the average firm 

wage is between ΨϲϬ,ϬϬϬ and Ψϲϰ,ϬϬϬ. The distribuƟons of the firm performance measures are 

much wider than that of wages across firms. The geometric standard deviaƟon is roughly equal to 

the mean for value added per worker, more than twice the mean for quasiͲrents, while the standard 

deviaƟon of the wage distribuƟon is less than half of the mean. The average firm reservaƟon wage is 

between ΨϰϮ,ϬϬϬ and Ψϰϰ,ϬϬϬ, or ϲϴйͲϳϬй of the observed wage. Wage premiums average between 

Ψϭϴ,ϬϬϬ and ΨϮϬ,ϬϬϬ. 

The average worker works at a firm with ϴϱ FTE employees ;based on the geometric meanͿ. There is 

a large difference between the arithmeƟc and geometric means of FTE employment, indicaƟng the 

influence of some very large firms. We have sufficient wage informaƟon for around ϴϬй of the FTE at 

the average firm ;adj. FTE raƟoͿ. 

We next look at the evoluƟon of the distribuƟon of wages, value added per worker, wage premiums, 

and quasiͲrents per worker over Ɵme. Figure ϵ plots the employmentͲweighted ;betweenͲfirmͿ 

standard deviaƟons of the ;logͿ wages and value added per worker over the sample period, while 

Figure ϭϬ plots the standard deviaƟons of wage premiums and quasiͲrents per worker. 

BetweenͲfirm wage dispersion generally follows a cyclical paƩern, although there is a longͲrun 

decline in the dispersion. The standard deviaƟon reaches a minimum during the GFC, where jobͲ

losses were concentrated at the lower end of the wage distribuƟon. Dispersion rose during the early 

stages of the recovery from the GFC as these workers reͲentered employment, before beginning to 

decline during the laƩer part of the sample period. The total decline in wage dispersion is 

approximately two logͲpoints. New Zealand is one of very few OECD countries to see a reducƟon in 

wage dispersion over this period ;e.g. Barth et al. ;ϮϬϭϲͿ for the US, Berlingieri et al. ;ϮϬϭϳͿ and 

Criscuolo et al. ;ϮϬϮϬͿ for a selecƟon of OECD countriesͿ. The dispersion in value added per worker 

increased markedly during the GFC due to the uneven impact of the GFC. Dispersion in value added 
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has been trending upwards postͲGFC. The correlaƟon between wage and value added dispersion is 

relaƟvely low in the employmentͲweighted distribuƟons.Ϯϰ 

Dispersion in wage premiums across firms is relaƟvely stable during the early part of the sample 

period. From ϮϬϬϴ, dispersion in firm premiums increases to be approximately three logͲpoints 

higher in ϮϬϭϴ. Dispersion in quasiͲrents shows no obvious trend over the sample period. Dispersion 

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

Again, the correlaƟon between dispersion in wage premiums and quasiͲrents is low. 

Figures ϵ and ϭϬ together suggest the weight of employment is more evenly spread across the 

distribuƟon of value added and firm premiums. A number of studies find a decline in jobͲtoͲjob 

transiƟons and job starts and ends in New Zealand ;e.g. Ball et al. ϮϬϭϵ; Maré ϮϬϭϴ; Coleman Θ 

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

suggest that highͲskilled workers are not as concentrated in high rentͬhigh premium firms to the 

same extent during the laƩer half of our sample period ;ϮϬϭϬͲϮϬϭϴͿ. 

 

ϰ EŵƉŝƌŝĐaů ŵĞƚŚŽĚŽůŽŐǇ 

ϰ͘ϭ BaƐĞůŝŶĞ ŵŽĚĞů 
We begin our examinaƟon of the extent of passͲthrough from rents to wages by esƟmaƟng models 

similar to those used in the internaƟonal literature. We begin with the equaƟon: 

 ln ௧ݓ ൌ ߛ ln 𝑅𝑒𝑛𝑡௧  𝑋௧ߚ   ௧ ;ϰͿߝ
where ߝ௧ ൌ ௧ߠ  ߰  𝑒௧. The subscript j indexes firms and t indexes years. 𝑅𝑒𝑛𝑡 is either value 

added per worker or quasiͲrents per worker, 𝑋 is a vector of control variables, and ߝ is a composite 

error term, comprising Ɵme effects ሺߠ௧ሻ, firm unobservables ሺ߰ሻ, and a stochasƟc component 

ሺ𝑒௧ሻ.Ϯϲ ߛ, the passͲthrough elasƟcity, is our coefficient of interest. 

EsƟmaƟng equaƟon ϰ presents a number of empirical challenges, including controlling for 

heterogeneity, measurement error and transitory fluctuaƟons, and endogeneity. The aggregate 

relaƟonship between firm performance and wages reflects coͲmovements over Ɵme ;wages are 

higher in years where performance is goodͿ, cross secƟonal covariance ;highͲperforming firms and 

 
Ϯϰ In the unweighted distribuƟon, dispersion in both value added per worker and wages has declined. 
Ϯϱ See Figure Aϭ in Appendix A. 
Ϯϲ Some firms have negaƟve values for value added and quasiͲrents per worker. We account for these 
observaƟons by including a dummy variable and the term െ ln൫absሺRentሻ൯, rather than dropping the 
observaƟon enƟrely.  
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industries pay higher wagesͿ and firmͲlevel passͲthrough of performance improvements as higher 

wages. It is the third of these that we aim to isolate. 

Heterogeneity 
We present esƟmates of equaƟon ϰ that include alternaƟve sets of firm controls, workforce controls, 

fixed effects ;detailed industry and firmͿ, and Ɵme effects. The firm observables we include are firm 

age, average tenure, firm size, the fracƟon of FTE employment included in our wage measure, and 

the share of intermediates in gross output.Ϯϳ 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 producƟon technology or 

differences in internaƟonalisaƟon. Firm fixed effects control for firmͲspecific, Ɵme invariant 

unobservables, such as differences in producƟon technology, management and human resource 

pracƟces, or worker quality. 

Firms also differ in the composiƟon of their workforces along dimensions such as age, gender, 

qualificaƟons, 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 differenƟal changes in composiƟon over Ɵme. We 

control for differences in workforce composiƟon by including the sum of the firmͲaverage covariate 

index and firmͲaverage worker fixed effects from the ϮͲway fixed effect model ;𝑎ത  �̅�௧ using the 

notaƟon of equaƟon ϭ, where bars denote firm averagesͿ. The covariate index controls for average 

age and gender composiƟon 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 esƟmate of the wage 

premium as the LHS where the coefficient on the workforce composiƟon variable is equal to one. 

Measurement error and transitory shocks 
Firm performance measures are known to be highly variable. In our sample the standard deviaƟon of 

log value added is more than twice that of average wages, while the standard deviaƟon of log quasiͲ

rents is more than three Ɵmes 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 yearͲtoͲyear volaƟlity. The presence of either transitory shocks or measurement error 

induces a correlaƟon between our performance measures and the error term and will result in our 

esƟmate of ߛ being biased towards zero. A common soluƟon to this is to use instrumental variables 

to remove the influence of measurement error and shortͲterm transitory fluctuaƟons. We follow the 

 
Ϯϳ The share of intermediates in gross output is included to allow for differences in input subsƟtutability.  
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literature and use instruments to address the aƩenuaƟon bias caused by measurement error andͬor 

transitory fluctuaƟons. 

We use the raƟo of industryͲlevel output and input price indices and the input price index interacted 

with the current firmͲlevel raƟo of intermediates to capital as instruments. The raƟo of output and 

input price indices tells us about the evoluƟon of markͲups across industries over Ɵme, while the 

raƟo of intermediates to capital tells us about the importance of intermediates in the firm input mix. 

These instruments isolate priceͲdriven movements in rents, which are more likely to represent 

permanent changes that are potenƟally more likely to be passed on to workers. 

As a robustness check, we test two further specificaƟons as alternaƟve methods for controlling for 

firm heterogeneity and transitory fluctuaƟons. The first is a differenced specificaƟon with 

increasingly longer differences. This eliminates any permanent, firm specific differences, as in a firm 

fixed effect specificaƟon. Juhn et al. ;ϮϬϭϴͿ show that increasing the length of the difference places 

relaƟvely more weight on changes in the permanent component of performance, so the esƟmated 

coefficient should increase with the length of the difference. The second is a correlated random 

effects specificaƟon where we include the firmͲlevel average of the RHS variables as well as the 

currentͲyear deviaƟon from the average. This specificaƟon allows us to examine the passͲthrough of 

both the permanent and transitory components of firm performance in a single model. 

Studies that employ instrumental variables typically find that passͲthrough is stronger in their IV 

models than in their OLS models ;Bell et al. ϮϬϭϵ; Van Reenen ϭϵϵϲ; Card et al. ϮϬϭϰ, ϮϬϭϴ; Kline et 

al. ϮϬϭϵ; Abowd Θ Lemieux ϭϵϵϯ; Juhn et al. ϮϬϭϴͿ. This suggests that the instruments used are 

removing the influence of measurement error or transitory fluctuaƟons and beƩer isolaƟng the 

permanent component of firm performance. The instruments used in the literature include measures 

of innovaƟon Van Reenen ϭϵϵϲ; Kline et al.  ϮϬϭϵ; Hildreth ϭϵϵϴͿ, export and import prices ;Abowd 

Θ Lemieux ϭϵϵϯ; MarƟns ϮϬϬϵͿ, or measures of physical producƟvity ;Carlsson et al. ϮϬϭϲͿ. Papers 

that esƟmate dynamic panel models use lags as instruments ;e.g Bell et al. ϮϬϭϵ; Hildreth Θ Oswald 

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

et al. ϮϬϭϰ; Barth et al. ϮϬϭϲͿ. 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 oŌen have a market or industry component to them, which will tend to 

raise the market wage rate. This generates a posiƟve correlaƟon between firm performance and 

wages even in the absence of any rent sharing, leading to the overesƟmaƟon of the extent of passͲ

through. Time effects alleviate the impact of general macroeconomic shocks, but do not fully account 
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for industryͲspecific shocks. The priceͲbased instruments ;e.g. export and import prices, exchange 

ratesͿ tend to be measured at a more aggregate level so these may fail to correct for this posiƟve 

bias. However, it s͛ 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 profitsͿ. Employment ;and hence outputͿ 

has already been decided through the standard profit maximisaƟon 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 negaƟve correlaƟon between wages 

and measures of performance, leading to an underesƟmate of the extent of passͲthrough. It s͛ not 

obvious that there is a relaƟonship between prices and the efficiency of bargaining, so our priceͲ

based instruments should reduce this issue if present. 

Other endogeneity issues 
A further potenƟal endogeneity issue is the presence of efficiency wages ;Akerlof Θ Yellen ϭϵϴϲͿ. 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 posiƟve correlaƟon between performance 

and wages and will lead us to overstate the extent of passͲthrough. Using quasiͲrents, which 

accounts for differences in worker quality ;if worker quality is driving performanceͿ and directly 

controlling for workforce composiƟon reduce the impact of this potenƟal source of bias. 

Another potenƟal source of bias is the presence of firmͲspecific ameniƟes that affect the willingness 

of a worker to work at the firm ;e.g. Kline et al. ϮϬϭϵͿ. A posiƟve shock to these ameniƟes 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 posiƟve correlaƟon between wages and rents, 

leading to an overesƟmate of the passͲthrough elasƟcity. 

An improvement in ameniƟes could also induce a negaƟve correlaƟon between rents and wages. The 

literature on management pracƟces shows that good management pracƟces raise worker morale and 

producƟvity ;e.g. Bloom Θ Van Reenen ϮϬϬϳͿ. The boost to worker morale allows firms to lower 

wages while also boosƟng rents. This leads to a negaƟve correlaƟon between wages and rents 

resulƟng in an underesƟmate of the extent of passͲthrough. Our priceͲbased instruments should 

reduce the influence of shocks to firm ameniƟes as it is unlikely that these shocks are related to 

prices. 
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ϰ͘Ϯ WŽƌŬĞƌ ƐŽƌƟŶŐ ǀƐ͘ ƌĞŶƚͲƐŚaƌŝŶŐ 
Our workforce composiƟon variable has the effect of removing the influence of worker sorƟng on 

our esƟmates of the passͲthrough elasƟcity. However, we are interested in the extent to which 

worker sorƟng influences passͲthrough and how worker sorƟng has changed over Ɵme. To get 

clearer insights on these quesƟons, we drop the workforce composiƟon variable and implement the 

decomposiƟon used in Card et al. ;ϮϬϭϴͿ. This technique makes use of the fact that, if the ϮͲway fixed 

effect specificaƟon is an appropriate specificaƟon for wages, then equaƟon ϰ can be wriƩen as: 

𝑎ത  ߶  �̅�௧ߣ  ߬௧  ̅௧ߦ ൌ ߛ  ln 𝑅𝑒𝑛𝑡௧  𝑋௧ߚ  ௧ߝ  ;ϱͿ 

Where bars denote firm averages. To decompose ߛ, we esƟmate the two equaƟons: 

𝑎ത  �̅�௧ߣ  ߬௧ ൌ ோߛ ln 𝑅𝑒𝑛𝑡௧  𝑋௧ߚ   ௧ߝ

߶  ௧ߦ ൌ ߛ ln 𝑅𝑒𝑛𝑡௧  𝑋௧ߚ  ௧ߝ  

;ϲͿ 

where ߛ ൌ ோߛ   .ߛ

𝑎ത  �̅�௧ߣ  ߬௧ is our esƟmate of the ;logͿ average reservaƟon wage and ߶   ௧ is our esƟmate ofߦ

the firm wage premium. The coefficient ߛோ then measures the correlaƟon between rents and 

reservaƟon wages, capturing the sorƟng of highͲskilled workers ;with higher reservaƟon wagesͿ to 

highͲrent firms ;if ߛோ  0Ϳ. ߛ measures the associaƟon between the firmͲspecific component of 

wages and firm rents and provides a cleaner esƟmate of the rentͲsharing elasƟcity. 

Controlling for workforce composiƟon and the Card et al. ;ϮϬϭϴͿ decomposiƟon are equivalent 

specificaƟons when the coefficient in equaƟon ϰ on the worker fixed effects plus covariate index is 

equal to one. In some specificaƟons, we regress the wage premium on the full set of firm 

observables and a firm fixedͲeffect, including our measure of workforce composiƟon. This relaxes the 

restricƟon that the coefficient on the workforce composiƟon variable is equal to one when we use 

the observed wage as the LHS variable and captures the correlaƟon between worker quality and firm 

pay premiums. 

Imperfect normalisaƟon of the reservaƟon wage, as described in secƟon ϯ.ϭ.ϯ may result in biased 

esƟmates of ߛோ and ߛ due to a correlaƟon of the esƟmated reservaƟon wage ;and consequently the 

esƟmated premiumͿ with log rents.  Similarly, because the esƟmated reservaƟon wage is used in the 

construcƟon of the quasiͲrent variable, any esƟmaƟon errors on the reservaƟon wage will be 

negaƟvely correlated with esƟmated quasiͲrents, and will also result in a negaƟve correlaƟon 

between the esƟmated premium and esƟmated quasiͲrents.  The use of instrumental variables to 

instrument for the log of quasiͲrents will remove any of these biases in the esƟmaƟon of ߛோ and ߛ 
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ϰ͘ϯ TŝŵĞ ǀaƌǇŝŶŐ ƉaƐƐͲƚŚƌŽƵŐŚ 
We esƟmate a simple extension to equaƟon ϰ to test for changes over Ɵme in the extent of passͲ

through and the contribuƟons of worker sorƟng and rent sharing. Specifically, we esƟmate: 

ln ௧ݓ ൌ ௧ߛ  ln 𝑅𝑒𝑛𝑡௧  𝑋௧ߚ  ௧ߝ  ;ϳͿ 

 ௧ is a vector of coefficients on our rent measures interacted with year dummies. We do this for ourߛ

main specificaƟons and for the Card et al. ;ϮϬϭϴͿ decomposiƟon. This allows us to test whether 

worker sorƟng or rentͲsharing have become more or less important in explaining passͲthrough over 

Ɵme. We esƟmate ƟmeͲvarying passͲthrough esƟmates in both our OLS model and our IV model. In 

our IV model, we interact our instruments with year dummies. 

 

ϱ RĞƐƵůƚƐ 

We now present our esƟmates of the extent of passͲthrough from performance to wages, based on 

equaƟon ϰ. We begin by examining overall passͲthrough and the extent to which this reflects crossͲ

secƟonal differences across firms and withinͲfirm passͲthrough of firm performance. We then turn to 

our decomposiƟon results to examine the role of worker sorƟng and rent sharing in explaining passͲ

through. Finally, we look at whether passͲthrough, worker sorƟng, and rentͲsharing have changed 

over Ɵme. 

ϱ͘ϭ BaƐĞůŝŶĞ ƌĞƐƵůƚƐ 
We begin by presenƟng OLS esƟmates of equaƟon ϰ, adding in sets of control variables sequenƟally 

to examine the impact these have on the esƟmated passͲthrough elasƟcity. These are presented in 

Table ϯ. Column ϭ presents the bivariate passͲthrough elasƟcity and contains only year dummies as 

controls. Column Ϯ introduces our control for workforce composiƟon, the sum of the average worker 

fixed effect and average covariate index from a twoͲway fixed effect model. Column ϯ augments 

Column ϭ by including the set of firm observables: firm FTE employment, the fracƟon of FTE included 

in our wage measure, average tenure, firm age, the intermediate share of gross output, and ANZSIC 

ϯͲdigit industry dummies. Column ϰ includes a firm fixed effect, and column ϱ includes the full set of 

firm and worker controls. 

There is relaƟvely strong crossͲsecƟonal covariance between wages and firm performance. The 

coefficients in the first column of Table ϯ imply that a ϭϬй higher level of VAPW is associated with 

Ϯ.ϱй higher wages, and a ϭϬй higher level of QRPW is associated with ϭ.ϰй higher wages. About half 
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to two thirds of this effect is due to higherͲperforming firms having more skilled workers ;column ϮͿ 

or having other observable characterisƟcs that are correlated with both higher wages and beƩer 

performance ;column ϯͿ. Adding firm fixed effects in column ϰ further reduces the esƟmated effect, 

reflecƟng the fact that the withinͲfirm covariance of firm performance and wages is relaƟvely weak. 

Most of the effect in column ϯ is due to beƩer performing firms paying higher wages than 

observaƟonally similar firms, rather than because firms pay higher wages when performance 

improves. The final column of Table ϯ presents esƟmates of the withinͲfirm covariance, controlling 

also for worker composiƟon in the firm. This least restricƟve specificaƟon shows that a ϭϬ й higher 

VAPW is associated with wages that are only Ϭ.ϯϮй higher, and a ϭϬй higher QRPW is associated 

with wages that are only Ϭ.ϭϯй higher. 

Appendix B presents some robustness tests for the results in columns ϰ and ϱ of Table ϯ using some 

alternaƟve specificaƟons. Table Bϭ presents results from a differenced model and Table BϮ presents 

results from a correlated random effects model. In the differenced model, we see that the esƟmated 

passͲthrough elasƟcity increases with the length of the difference. This is consistent with the results 

of Juhn et al ;ϮϬϭϴͿ, who show that increasing the length of the difference increases the relaƟve 

weight on the permanent component of shocks to firm performance. In the correlated random 

effects model, we see that withinͲfirm passͲthrough is weaker than acrossͲfirm passͲthrough. Both 

tables show that changes in workforce composiƟon are more important in explaining passͲthrough of 

value added than in explaining passͲthrough of quasiͲrents. Overall, these results are consistent with 

those in Table ϯ. 

As noted in secƟon ϰ.ϭ above, OLS esƟmates of equaƟon ϰ as presented in Table ϯ may be biased 

due to a range of misͲspecificaƟons, including endogeneity of firm performance, and aƩenuaƟon 

bias from measurement error or transitory performance volaƟlity. To test the sensiƟvity of passͲ

through esƟmates to these issues, we reͲesƟmate the final three columns of Table ϯ  using an IV 

esƟmator. The instrumental variables that we use are described in secƟon ϰ.ϭ and are constructed 

from industry level input and output prices interacted with firmͲlevel capitalͲintermediates input 

mix. These instruments are correlated with firm performance but unlikely to be correlated with 

idiosyncraƟc wage variaƟon. The IV esƟmates are presented in Table ϰ. 

Consistent with most internaƟonal studies of passͲthrough, the IV esƟmates of the passͲthrough 

coefficients are considerably larger than those based on OLS. This is likely to be due to the relaƟvely 

strong influence of transitory variaƟon and measurement error in the firm performance measures, 

which biases the OLS esƟmates towards zero. In the most restricƟve specificaƟon, the passͲthrough 

coefficient increases roughly fourͲfold, implying that a ϭϬ percent increase in VApw is associated with 
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ϭ.ϯ percent higher wages, and a ϭϬ percent increase in QRpw is associated with a Ϭ.ϲ percent higher 

wage.Ϯϴ  

In order to aid the interpretaƟon of the coefficients, Table ϱ shows what the coefficients imply about 

the dollar increase in annual wages in response to a ΨϭϬ,ϬϬϬ increase in either value added per 

worker or quasiͲrents per worker. A ΨϭϬ,ϬϬϬ increase amounts to about ϴ percent of mean VAPW, or 

about ϮϬ percent of mean quasiͲrent per worker, or ϱ and ϰ percent of one standard deviaƟon 

respecƟvely. While the esƟmated elasƟciƟes on quasiͲrents are lower than those on value added, 

they imply stronger dollar passͲthrough. The first column shows an annual wage increase of around 

ΨϲϬϬ for value added and ΨϲϱϬ for quasiͲrents, or about ϲc to ϲ.ϱc per dollar of rents, based on our 

OLS esƟmates. IV esƟmates suggest an annual wage increase of between ΨϴϬϬ for value added and 

Ψϭ,ϯϬϬ for quasiͲrents, or ϴc to ϭϯc per dollar of rents. The IV esƟmates of our least restricƟve 

specificaƟon show that workers receive ϱc in the dollar of improvements in value added, and ϴc in 

the dollar of improvements in quasiͲrents. This is consistent with quasiͲrents being a beƩer measure 

of the resources available to be split between wages and profits. A dollar increase in quasiͲrents is a 

larger proporƟonal change than a dollar increase in in value added, and with the same wage 

variaƟon, necessarily results in a lower esƟmated elasƟcity on quasiͲrents. 

ϱ͘Ϯ WŽƌŬĞƌ ƐŽƌƟŶŐ ǀƐ͘ ƌĞŶƚ ƐŚaƌŝŶŐ 
Our preferred passͲthrough esƟmates are those in column ϱ and ϱ͛ in Tables ϯ and ϰ. These control 

for changing worker composiƟon, removing the influence of worker sorƟng on the esƟmated 

coefficients.  

However, separaƟng the contribuƟons of sorƟng and sharing requires us to drop the worker 

composiƟon controls.Ϯϵ  The focal specificaƟon for our analysis of sorƟng and sharing is therefore the 

specificaƟon in columns ϰ and ϰ͛ in tables ϯ and ϰ.  We also report esƟmates based on specificaƟons 

that omit firm fixed effects ;columns ϯ and ϯ͛Ϳ.  Based on these specificaƟons, we implement the 

Card et al. ;ϮϬϭϴͿ decomposiƟon of the passͲthrough parameter in to worker sorƟng and rentͲ

sharing contribuƟons, as outlined in secƟon ϰ.Ϯ above. 

 
Ϯϴ The instruments are rather weak ;KleibergenͲPaap Wald rk F values between ϰ and ϭϮ for the VApw spec 
and between Ϯ and ϯ for the QRpw specͿ, but saƟsfy an overͲidenƟficaƟon test ;p value of Ϭ.Ϯ to Ϭ.ϵͿ indicaƟng 
that they are not correlated with idiosyncraƟc wage variaƟon, and also pass an underͲidenƟficaƟon test ;p 
value of ϬͿ indicaƟng that they are independently correlated with the measures of firm performance. 
Ϯϵ The worker composiƟon controls are collinear with the reservaƟon wage esƟmate shown in equaƟon ϲ, so 
the sorƟng equaƟon is uninformaƟve.  EsƟmaƟng the sharing ;wage premiumͿ equaƟon based on column ϱ or 
ϱ͛ yields esƟmates that are essenƟally idenƟcal to those based on column ϱ or ϱ͛. 
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Table ϲ presents the decomposiƟon results of our OLS esƟmates from Table ϯ. Columns ϭ and Ϯ 

decompose the esƟmate from the firm observables specificaƟon ;column ϯ of Table ϯͿ, columns ϯ 

and ϰ decompose the esƟmate from the firm fixed effect specificaƟon ;column ϰ of Table ϯͿ This 

decomposiƟon replaces the observed wage as the LHS variable and replaces it with either our 

esƟmate of the reservaƟon wage, to examine sorƟng, or the firm wage premium, to examine rentͲ

sharing. The specificaƟon in column ϱ replaces the observed wage with the wage premium as the 

leŌͲhand side variable and includes the full set of controls, including workforce composiƟon. 

Worker sorƟng explains approximately ϱϬй of our esƟmated valueͲadded passͲthrough elasƟcity in 

our firm observables specificaƟon. This is similar to the results in Card et al. ;ϮϬϭϴͿ. Most of this 

sorƟng is between firms. In our firm fixed effect specificaƟon, sorƟng accounts for about one third of 

the overall passͲthrough esƟmate. SorƟng accounts for a lower proporƟon of quasiͲrents passͲ

through, which is expected as quasiͲrents are net of the reservaƟon wage bill so worker quality is 

partly accounted for. SorƟng accounts for ϯϳй of passͲthrough in the firm observables specificaƟon 

and essenƟally none of the passͲthrough in the firm fixed effects specificaƟon. It appears that all 

sorƟng on quasiͲrents is crossͲsecƟonal ʹ good workers don͛t tend to move to firms with higher 

quasiͲrents, they already tend to be working in these firms. 

Table ϳ presents the decomposiƟon of our IV esƟmates. The point esƟmate for worker sorƟng on 

value added in the firm observables specificaƟon is similar to that in Table ϲ, though imprecisely 

esƟmated. All of the difference between the OLS and IV esƟmates is aƩributed to sharing. Adding 

firm fixed effects reduces the coefficient in the sorƟng equaƟon by two thirds, while the coefficient in 

the sharing equaƟon is marginally smaller. The results indicate that ϭϬй higher value added per 

worker is associated with a ϭ.ϭй increase in wages, which is similar to the full model that controls for 

workforce composiƟon. 

Worker sorƟng is more important in explaining passͲthrough of quasiͲrents in our IV esƟmates than 

in our OLS esƟmates. SorƟng accounts for approximately ϰϱй of the esƟmated quasiͲrent passͲ

through in the firm observables specificaƟon, compared with ϯϳй in the OLS equivalent. Again, much 

of this sorƟng appears to be crossͲsecƟonal, with the importance of sorƟng declining when firm fixed 

effects are included. Our esƟmates for worker sorƟng are larger than those in the OLS esƟmates, 

suggesƟng that our instruments are removing the influence of the esƟmaƟon error in the reservaƟon 

wage bill in our quasiͲrents variable.  
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ϱ͘ϯ TŝŵĞ ǀaƌŝaƟŽŶ ŝŶ ƉaƐƐͲƚŚƌŽƵŐŚ͕ ǁŽƌŬĞƌ ƐŽƌƟŶŐ͕ aŶĚ ƌĞŶƚ ƐŚaƌŝŶŐ 
We now turn to the quesƟon of whether the extent of passͲthrough changes over Ɵme. We esƟmate 

a passͲthrough elasƟcity for each year from ϮϬϬϮͲϮϬϭϴ and also produce the Card et al. ;ϮϬϭϴͿ 

decomposiƟon of these passͲthrough esƟmates to examine changes in the importance of worker 

sorƟng and rent sharing. 

Figure ϭϭ plots the Ɵme variaƟon in the passͲthrough of quasiͲrents, based on our firm observables 

specificaƟon ;panel AͿ and our firm fixed effect specificaƟon ;panel BͿ. These are based on our OLS 

esƟmates.  

In both specificaƟons we see a cyclical paƩern in overall passͲthrough. We see higher passͲthrough 

elasƟciƟes in the preͲGFC period, a decline from ϮϬϬϴͲϮϬϭϬ during the GFC, before they recover from 

ϮϬϭϭ onwards. In the firm fixed effect specificaƟon, passͲthrough returns to the preͲGFC level. In the 

firm observables specificaƟon, the passͲthrough esƟmates are slightly lower postͲGFC than preͲGFC, 

although the differences are not staƟsƟcally significant. 

Time variaƟon in sorƟng and sharing follow very different paƩerns to overall passͲthrough. The 

importance of rentͲsharing in explaining passͲthrough increases substanƟally postͲGFC, with the 

esƟmated coefficient doubling in the firm observables specificaƟon ;to explain over ϵϬй of passͲ

throughͿ and increasing nearly ϰͲfold in the firm fixed effect specificaƟon ;to explain nearly ϮϬϬй of 

esƟmated passͲthroughͿ. The role of worker sorƟng declines dramaƟcally, becoming negaƟve during 

the laƩer half of the sample period in the fixed effect specificaƟon. This indicates that workers of 

different quality are more evenly distributed across firms with different levels of rents. 

Figure Bϭ in Appendix B shows the Ɵme variaƟon in the passͲthrough of quasiͲrents, based on our IV 

esƟmates. As with Figure ϭϭ, these are based on our firm observables specificaƟon and our firm fixed 

effects specificaƟon and show the Ɵme variaƟon in overall passͲthrough, rent sharing, and worker 

sorƟng. The paƩerns in the point esƟmates are similar to those in Figure ϭϭ, namely relaƟve stability 

of overall passͲthrough and the declining importance of worker sorƟng in explaining overall passͲ

through. However, the confidence intervals on the esƟmates are very wide, making it difficult to 

draw strong conclusions about the evoluƟon of passͲthrough, rent sharing and worker sorƟng from 

these results.  

ϲ CŽŶĐůƵƐŝŽŶƐ aŶĚ ŶĞǆƚ ƐƚĞƉƐ 

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 paƩerns in passͲthrough both between and 

within firms, as well as how passͲthrough has changed over the period ϮϬϬϮͲϮϬϭϴ. We also explore 
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the importance of worker sorƟng and rentͲsharing in explaining the passͲthrough we observe. We 

consider two measures of firm performance ʹ value added per worker and quasiͲrents per worker. 

We demonstrate a method to calculate quasiͲrents using the esƟmated components of a twoͲway 

fixed effect model for wages. QuasiͲrents are measured net of capital costs and reservaƟon wages 

and beƩer 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 passͲthrough elasƟcity for value added is higher than that for quasiͲrents. CrossͲ

secƟonal esƟmates of the passͲthrough elasƟcity are Ϭ.ϭϯ for value added and Ϭ.Ϭϱ for quasiͲrents. 

Permanent differences in performance between firms explain a significant part of these esƟmates, 

which partly reflects differences in workforce composiƟon across firms. EsƟmates from our preferred 

restricƟve specificaƟon, which controls for unobserved firm heterogeneity and workforce 

composiƟon, are Ϭ.Ϭϯ for value added and Ϭ.Ϭϭ for quasiͲrents. 

Our instrumental variables esƟmates, which reduce the influence of measurement error and 

transitory fluctuaƟons in performance, are larger than our OLS esƟmates, consistent with 

internaƟonal literature. CrossͲsecƟonal esƟmates are Ϭ.ϭϵ for value added and Ϭ.ϭϭ for quasiͲrents. 

WithinͲfirm esƟmates are Ϭ.ϭϭ for value added and Ϭ.Ϭϳ for quasiͲrents. 

While the esƟmated elasƟciƟes are larger for value added, the implied per dollar passͲthrough is 

stronger for quasiͲrents. Using our instrumental variables esƟmates for our most restricƟve 

specificaƟon, a dollar increase in quasiͲrents is associated with an ϴc increase in wages, while a dollar 

increase in value added is associated with a ϱc increase in wages. This is consistent with our measure 

of quasiͲrents being a beƩer proxy for the resources available to be split between workers and 

business owners. 

We find that worker sorƟng explains ϯϱйͲϱϬй of the observed crossͲsecƟonal passͲthrough, 

depending on whether value added or quasiͲrents are used as the measure of performance and the 

esƟmaƟon method. The remainder of the passͲthrough is explained by rentͲsharing. Much of this 

worker sorƟng is crossͲsecƟonal ʹ we find that worker sorƟng explains at most Ϯϱй of the observed 

withinͲfirm passͲthrough. Workers do not appear to be systemaƟcally moving to firms with beƩer 

performance. 

EsƟmates of passͲthrough are relaƟvely stable over Ɵme, displaying a slight proͲcyclical paƩern. This 

proͲcyclical paƩern likely reflects changes in uncertainty and the volaƟlity of firm performance over 

the business cycle. We might expect to see more insuranceͲtype behaviour when uncertainty and 

volaƟlity are higher, leading to lower passͲthrough esƟmates. We do see large changes over Ɵme in 

the relaƟve importance of worker sorƟng and rentͲsharing in explaining overall passͲthrough. The 
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importance of worker sorƟng declined dramaƟcally over the period, from explaining ϱϬйͲϲϬй of 

observed passͲthrough to having almost no role in passͲthrough by ϮϬϭϴ. In the firm fixed effects 

specificaƟon, the contribuƟon of worker sorƟng became negaƟve, indicaƟng that new workers to the 

firms with beƩer performance reduced the average worker quality at the firm. 

Our work in this paper raises a number of quesƟons for future research. In a forthcoming paper we 

will explore heterogeneity in passͲthrough across both firm and worker characterisƟcs. We will also 

explore why any differences may exist, such as the use of performance pay, collecƟve bargaining 

arrangements, the prevalence of temporary migrant labour, or interacƟons with other labour market 

or income support insƟtuƟons. Future work could also examine the importance of product market 

versus labour market rents and whether passͲthrough 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 sorƟng has changed over 

Ɵme. There may have been a shiŌ in the composiƟon 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 shiŌ in the types of firms that are creaƟng new jobs. We document an increase in the 

variance of the employmentͲweighted distribuƟon firm pay premiums over Ɵme, indicaƟng that the 

mass of employment is shiŌing across the pay premium distribuƟon. 

We conclude that firm performance does maƩer for wages, to a limited extent. Much of the 

relaƟonship is cross secƟonal Ͳ beƩer 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 maƩers, but the general economic condiƟons prevailing at the Ɵme 

are also crucial in explaining wage growth. 

 
 
AĐŬŶŽǁůĞĚŐĞŵĞŶƚƐ 

We are grateful for insighƞul comments and quesƟons on earlier versions of this paper from Bill 
Rosenberg, Dean Hyslop, David Card, Tracy Mears, Penny Mok, seminar parƟcipants at MBIE, and at 
a NZ ProducƟvity Commission ‘muffin’ session.  The suggesƟons we received have improved the 
paper. Any remaining errors are the responsibility of the authors. 

DŝƐĐůaŝŵĞƌƐ 

The views, opinions, findings, and conclusions or recommendaƟons expressed in this paper are strictly 
those of the author(s). They do not necessarily reflect the views of the Ministry of Business, 
InnovaƟon & Employment or the New Zealand Government. The Ministry of Business, InnovaƟon & 
Employment and the New Zealand Government take no responsibility for any errors or omissions in, 



 

 ϯϬ  
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Figure 1: The labour income share in New Zealand and the OECD, 1ϵϵ0-201ϵ 

 

Figure 2: Growth in GDP per worker and real wages (CPI adjusted)30 

 

 
ϯϬ The ploƩed series are the trend esƟmates from an HP filter with the value of the smoothing parameter set at 
ϮϬϬ. 
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Figure 3: Trade union density in New Zealand and the OECD, 1ϵ80-2017 

 

Figure 4: Our wage esƟmate and the proporƟon of job-months excluded by industry 
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Figure 5: Percent difference between our preferred wage measure and an unadjusted wage measure (wage 

bill/FTE)31 

 

Figure 6: Share of wages and reservaƟon wages in value added 

 

 
ϯϭ Our preferred wage measure is lower than a simple wage billͬFTE measure for the mining sector. The most 
likely explanaƟon for this is the exclusion of shortͲterm jobs with extremely high wage rates. 
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  Figure 7: Wage premiums as a share of total value added and total rents 

 

Figure 8: Share of quasi-rents in value added 
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Figure ϵ: Standard deviaƟon of average wages and VA per worker over Ɵme (FTE weighted) 

 

Figure 10: Standard deviaƟon of wage premiums and quasi-rents per worker over Ɵme (FTE weighted) 
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Figure 11: Time variaƟon in pass-through of Quasi-rents (OLS esƟmates) 

Panel A: Cross-firm model  (T3 col 3) 

 

Panel B: Within-firm model (T3 col 4) 
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Table 1: Key facts about the New Zealand labour market 

 New Zealand OECD 
 Latest available Avg. annual 

growth, ϮϬϬϬͲ
latest 

Latest available Avg. annual 
growth, ϮϬϬϬͲ

latest 
Employment growth Ͳ Ϯ.Ϭй Ͳ ϭ.Ϯй 
Employment rate ϳϳ.ϰй Ϭ.ϯϳ ϲϴ.ϴй Ϭ.ϭϳ 
ParƟcipaƟon rate ϴϬ.ϵй Ϭ.ϯϭ ϳϮ.ϴй Ϭ.ϭϱ 
Unemployment rate ϰ.ϯй ͲϬ.ϭ ϱ.ϲй ͲϬ.Ϭϰ 
Median real wage Ψϰϰ,ϬϬϬ Ϯ.Ϭй Ψϰϴ,ϲϬϬ ϭ.Ϭй 
Min wage as й of median ϲϱ.ϵй Ϭ.ϴϮ ϱϰ.Ϯй Ϭ.ϱϵ 
GDP per hourн ΨϰϮ ϭ.Ϭй Ψϱϰ ϭ.Ϯй 
GDP per capitaн Ψϯϵ,ϰϬϬ ϭ.ϲϭй ΨϰϮ,ϱϬϬ ϭ.Ϯй 
LISн ϰϴ.ϵй Ϭ.ϭϰ ϱϰй ͲϬ.ϭ 
ϱϬͬϭϬ raƟoн ϭ.ϰϳ ͲϬ.Ϭϭ ϭ.ϲϱ Ϭ 
ϵϬͬϭϬ raƟoн Ϯ.ϳϭ Ϭ ϯ.ϯϭ ͲϬ.Ϭϭ 
ϵϬͬϱϬ raƟoн ϭ.ϴϰ Ϭ.Ϭϭ Ϯ.Ϭϭ Ϭ 
й ϮϱͲϲϰ with terƟary qual ϯϵ.ϭй Ͳ ϯϴ.Ϭй Ͳ 
Trade union density ϭϳ.ϯй ͲϬ.Ϯϰ Ϯϰ.ϴй ͲϬ.ϲϭ 
Notes: н denotes the latest available data is for ϮϬϭϴ, otherwise ϮϬϭϵ data are used. Growth in raƟos and percentages is a 
percentage point change. The median real wage is measured in constant ϮϬϭϵ USD. GDP per hour and GDP per capita are 
measured in constant ϮϬϭϱ USD. Source for all data is OECD.stat. The labour income share is measured as compensaƟon of 
employees over compensaƟon of employees plus gross operaƟng surplus and gross mixed income. 
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Table 2: Summary staƟsƟcs – characterisƟcs of the firm of the average worker 

 ArithmeƟc mean Geometric mean Mean of log 

VApw Ψϭϯϳ,ϰϬϬ ΨϭϬϱ,ϯϬϬ ϭϭ.ϱϲ  
;ΨϯϬϭ,ϲϬϬͿ ;ΨϭϬϮ,ϭϬϬͿ ;Ϭ.ϲϴͿ 

QRpw ΨϱϮ,ϵϬϬ Ψϯϱ,ϰϬϬ ϭϬ.ϰϳ  
;ΨϮϰϲ,ϵϬϬͿ ;Ψϳϱ,ϴϬϬͿ ;ϭ.ϭϰͿ 

Avg. wage estimate Ψϲϰ,ϮϬϬ ΨϲϬ,ϴϬϬ ϭϭ.ϬϮ  
;ΨϮϯ,ϮϬϬͿ ;ΨϮϯ,ϮϬϬͿ ;Ϭ.ϯϮͿ 

FTE employment ϵϯϬ ϴϱ ϰ.ϰϰ  
;Ϯ,ϭϬϲͿ ;ϵϭϭͿ ;Ϯ.ϰϲͿ 

Adj. FTE ratio ϴϭ.ϵй ϳϵ.ϭй Ͳ  
;ϭϳ.ϳͿ ;Ϯϳ.ϳͿ Ͳ 

Reservation wage Ψϰϰ,ϬϬϬ ΨϰϮ,ϴϬϬ ϭϬ.ϲϲ  
;ΨϭϬ,ϵϬϬͿ ;Ψϭϭ,ϰϬϬͿ ;Ϭ.ϮϰͿ 

Wage premiumΎ ΨϮϬ,ϮϬϬ Ψϭϴ,ϬϬϬ Ϭ.ϯϱ  
;Ψϭϱ,ϲϬϬͿ ;Ψϯ,ϰϬϬͿ ;Ϭ.ϭϳͿ 

Profit pw Ψϯϰ,ϱϬϬ ΨϮϯ,ϭϬϬ ϭϬ.Ϭϱ  
;ΨϮϰϰ,ϰϬϬͿ ;Ψϲϳ,ϰϬϬͿ ;ϭ.ϯϳͿ 

Avg. tenure ;monthsͿ ϰϳ.ϲ ϰϮ.ϲ ϯ.ϳϱ  
;ϮϮ.ϱͿ ;Ϯϲ.ϰͿ ;Ϭ.ϰϴͿ 

Firm age ;yearsͿ ϮϮ.ϴ ϭϱ.ϲ Ϯ.ϳϱ  
;ϮϬ.ϱͿ ;Ϯϰ.ϯͿ ;Ϭ.ϵϰͿ 

KͲVA ratio Ϯϵ.ϲй ϭϲ.ϵй Ͳ  
;ϲϮϳ.ϮͿ ;ϯϬ.ϭͿ Ͳ 

MͲGO ratio ϰϯ.ϵй ϯϲ.ϵй Ͳ  
;ϮϮ.ϯͿ ;ϯϴ.ϳͿ Ͳ 

N ϭ,ϰϬϵ,ϴϯϱ ϭ,ϰϬϵ,ϴϯϱ ϭ,ϰϬϵ,ϴϯϱ 
N Firms Ϯϲϲ,ϱϴϬ Ϯϲϲ,ϱϴϬ Ϯϲϲ,ϱϴϬ 
Notes: Standard deviation in parentheses. The number of observations and number of firms have been randomly 
rounded to base ϯ 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. 
Ύ: The reported wage premium is calculated as the difference between the average wage and the reservation 
wage in each column.  
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Table 3: Wage pass-through: Value added and Quasi-rents (OLS EsƟmates)  

Dependent Variable: 
ln;wageͿ 

Year effects 
only 

Worker 
controls 

Firm 
observables 

All Firm 
controls 

Worker Θ firm 
controls  

;ϭͿ ;ϮͿ ;ϯͿ ;ϰͿ ;ϱͿ  
VApw 

Ln;VApwͿ Ϭ.ϮϱϰΎΎΎ Ϭ.ϬϴϴϳΎΎΎ Ϭ.ϭϯϬΎΎΎ Ϭ.ϬϰϯϵΎΎΎ Ϭ.ϬϯϭϴΎΎΎ  
;Ϭ.ϬϬϵϭϯͿ ;Ϭ.ϬϬϳϲϱͿ ;Ϭ.ϬϬϰϵϵͿ ;Ϭ.ϬϬϮϱϬͿ ;Ϭ.ϬϬϭϳϯͿ  
    

 

RͲsquared Ϭ.ϰϲϮ Ϭ.ϴϬϱ Ϭ.ϳϴϰ Ϭ.ϵϱϳ Ϭ.ϵϳϬ 
Within Adj RϮ Ϭ.ϯϬϵ Ϭ.ϳϰϵ Ϭ.ϯϴϮ Ϭ.Ϭϰϱϯ Ϭ.ϯϮϱ 
Fixed effects Year Year Year, industry Year, firm Year, firm 
       

QRpw 
Ln;QRpwͿ Ϭ.ϭϯϳΎΎΎ Ϭ.ϬϰϵϱΎΎΎ Ϭ.ϬϱϰϳΎΎΎ Ϭ.ϬϭϮϲΎΎΎ Ϭ.ϬϭϮϲΎΎΎ  

;Ϭ.ϬϬϲϬϰͿ ;Ϭ.ϬϬϱϬϬͿ ;Ϭ.ϬϬϮϬϮͿ ;Ϭ.ϬϬϬϵϵϵͿ ;Ϭ.ϬϬϬϵϭϴͿ  
    

 

RͲsquared Ϭ.ϰϭϱ Ϭ.ϴϬϱ Ϭ.ϳϳϬ Ϭ.ϵϱϲ Ϭ.ϵϳϬ 
Within Adj RϮ Ϭ.Ϯϰϴ Ϭ.ϳϰϵ Ϭ.ϯϰϭ Ϭ.ϬϯϰϬ Ϭ.ϯϮϲ 
Fixed effects Year Year Year, industry Year, firm Year, firm 
      
ObservaƟons ϭ,ϰϬϵ,ϴϯϱ ϭ,ϰϬϵ,ϴϯϱ ϭ,ϰϬϵ,ϴϯϱ ϭ,ϯϱϭ,ϭϯϰ ϭ,ϯϱϭ,ϭϯϰ 
N firms Ϯϲϲ,ϱϴϬ Ϯϲϲ,ϱϴϬ Ϯϲϲ,ϱϴϬ ϮϬϳ,ϴϳϵ ϮϬϳ,ϴϳϵ 
Notes: Standard errors, in parentheses, are clustered at the firm level. ΎΎΎ, ΎΎ, and Ύ denote staƟsƟcal significance at 
the ϭй, ϱй, and ϭϬй level, respecƟvely. All models include Ɵme dummies. Firm observable control variables are firm 
size ;FTEͿ, average tenure of workers, firm age, intermediate input share of gross output, and ANZSIC level ϯ industry 
dummies. Worker controls are the firm average worker fixed effect plus the firm average covariate index from a ϮͲ
way fixed effect model. The number of observaƟons and the number of firms have been randomly rounded to base ϯ 
for confidenƟality reasons. All equaƟons include a term for firms with negaƟve value added or quasiͲrents. 
Regressions performed using the reghdfe command in Stata ϭϲ ;Correia ϮϬϭϳͿ. Columns ϰ and ϱ include firm fixed 
effects. Firms with only one annual observaƟon are dropped from these specificaƟons. 
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Table 4: Wage pass-through: Value added and Quasi-rents (IV EsƟmates) 

Dependent Variable: ln;wageͿ Firm observables 
;Tϯ, col ϯͿ 

All firm controls 
;Tϯ, col ϰͿ 

Worker Θ firm 
controls ;Tϯ, col ϱͿ  

;ϯ͛Ϳ ;ϰ͛Ϳ ;ϱ͛Ϳ 
 VApw 
Ln;VApwͿ Ϭ.ϭϴϳΎΎΎ Ϭ.ϭϯϰΎΎΎ Ϭ.ϭϭϲΎΎΎ  

;Ϭ.ϬϰϳϱͿ ;Ϭ.ϬϰϲϭͿ ;Ϭ.ϬϮϵϭͿ  
   

RͲsquared Ϭ.ϯϲϴ ͲϬ.Ϭϰϭ Ϭ.Ϯϰϰ 
Overid: pͲvalue ;HϬ: overidenƟfiedͿ  Ϭ.ϯϱϮ Ϭ.ϮϱϬ Ϭ.ϭϮϬ 
UnderID: KP pͲvalue ;HϬ: not idenƟfiedͿ Ϭ.ϬϬϬ Ϭ.ϬϬϬ Ϭ.ϬϬϬ 
Weak IV ;HϬ: instruments are weakͿ ϰ.ϭϮϯ ϭϭ.ϵϵϰ ϭϭ.ϲϲϲ 
ObservaƟons ϭ,ϯϴϰ,ϳϳϬ  ϭ,ϯϮϲ,ϲϯϲ  ϭ,ϯϮϲ,ϲϯϲ  
N firms ϮϲϮ,ϬϱϬ  ϮϬϯ,ϵϭϵ  ϮϬϯ,ϵϭϵ  
    
 QRPW spec 
Ln;QRpwͿ Ϭ.ϭϭϭΎΎΎ Ϭ.ϬϵϬϵΎΎ Ϭ.ϬϲϴϰΎΎΎ  

;Ϭ.ϬϮϭϰͿ ;Ϭ.ϬϯϵϭͿ ;Ϭ.ϬϮϱϲͿ  
   

RͲsquared Ϭ.Ϯϴϱ ͲϬ.ϯϳϲ Ϭ.ϭϮϴ 
Overid: p value ;HϬ: idenƟfiedͿ  Ϭ.ϰϵϵ Ϭ.ϭϴϬ Ϭ.ϭϱϳ 
UnderID: KP p value ;HϬ: not idenƟfiedͿ Ϭ.ϬϬϬ Ϭ.ϬϬϬ Ϭ.ϬϬϬ 
Weak IV ;HϬ: instruments are weakͿ Ϯ.Ϯϴϯ ϯ.ϰϮϯ ϯ.ϰϯϮ 
ObservaƟons ϭ,ϭϯϬ,ϯϵϳ ϭ,ϬϳϮ,ϲϱϲ ϭ,ϬϳϮ,ϲϱϲ 
N firms ϮϮϴ,ϰϵϱ ϭϳϬ,ϳϱϰ ϭϳϬ,ϳϱϰ 
Notes: See notes to Table ϯ. Overid is the pͲvalue for the Hansen͛s J test of overͲidenƟfying restricƟons. UnderID is the pͲ
value of the KleibergenͲPaap rk test for underͲidenƟficaƟon ;Kleibergen Θ Paap ϮϬϬϲͿ. Weak IV is the KleibergenͲPaap 
Wald rk F staƟsƟc. Firms with negaƟve rents or value added are dropped from this esƟmaƟon. EsƟmaƟon carried out using 
ϮSLS using the ivreghdfe command in Stata ϭϲ ;Correia, ϮϬϭϳ; Baum et al. ϮϬϭϬͿ 
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Table 5: InterpreƟng the size of esƟmates 

  

Firm 
observables 
;Tϯ, col ϯͿ 

All firm 
controls ;Tϯ, 
col ϰͿ 

Worker Θ firm 
controls ;Tϯ, 
col ϱͿ 

 ;ϭͿ ;ϮͿ ;ϯͿ 
OLS ESTIMATES    
  VApw  
Coefficient Ϭ.ϭϯϬ Ϭ.Ϭϰϰ Ϭ.ϬϯϮ 
Implied impact of a ΨϭϬ,ϬϬϬ increase in 
VApw 

ΨϱϵϬ ΨϮϬϬ ΨϭϰϬ 

  QRpw  
Coefficient Ϭ.Ϭϱϱ Ϭ.Ϭϭϯ Ϭ.Ϭϭϯ 
Implied impact of a ΨϭϬ,ϬϬϬ increase in 
QRpw 

ΨϲϮϬ ΨϭϰϬ ΨϭϰϬ 

    
IV ESTIMATES    
  VApw  
Coefficient Ϭ.ϭϴϳ Ϭ.ϭϯϰ Ϭ.ϭϭϲ 
Implied impact of a ΨϭϬ,ϬϬϬ increase in 
VApw 

ΨϴϲϬ Ψϲϭϰ ΨϱϯϮ 

  QRpw  
Coefficient Ϭ.ϭϭϭ Ϭ.ϬϵϬϵ Ϭ.Ϭϲϴ 
Implied impact of a ΨϭϬ,ϬϬϬ increase in 
QRpw 

Ψϭ,ϮϳϬ Ψϭ,ϬϰϬ Ψϳϴϯ 
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Table 6: SorƟng or sharing (OLS EsƟmates)  

 
Firm observables 
;Tϯ, col ϯͿ 

 All firm controls 
;Tϯ, col ϰͿ 

 

  ;ϭͿ ;ϮͿ ;ϯͿ ;ϰͿ 

VARIABLES 
Ln;ReservaƟon 
wageͿ 

Ln;Wage 
premiumͿ 

Ln;ReservaƟon 
wageͿ 

Ln;Wage 
premiumͿ 

  
 

VApw   
Ln;VApwͿ Ϭ.ϬϲϰϱΎΎΎ Ϭ.ϬϲϱϵΎΎΎ Ϭ.ϬϭϰϵΎΎΎ Ϭ.ϬϮϵϬΎΎΎ 

 ;Ϭ.ϬϬϮϴϵͿ ;Ϭ.ϬϬϮϱϬͿ ;Ϭ.ϬϬϭϲϱͿ ;Ϭ.ϬϬϭϲϲͿ 
     
RͲsquared Ϭ.ϴϮϯ Ϭ.ϱϱϬ Ϭ.ϵϲϳ Ϭ.ϴϳϯ 
Within Adj RϮ Ϭ.ϯϬϲ Ϭ.Ϯϲϯ Ϭ.ϭϰϯ Ϭ.Ϭϯϴ 
  QRpw   
Ln;QRpwͿ Ϭ.ϬϮϬϱΎΎΎ Ϭ.ϬϯϰϭΎΎΎ Ϯ.ϰϲeͲϬϲ Ϭ.ϬϭϮϲΎΎΎ 
 ;Ϭ.ϬϬϭϬϲͿ ;Ϭ.ϬϬϭϮϭͿ ;Ϭ.ϬϬϬϱϮϲͿ ;Ϭ.ϬϬϬϵϮϲͿ 
RͲsquared Ϭ.ϴϭϯ Ϭ.ϱϰϴ Ϭ.ϵϲϳ Ϭ.ϴϳϰ 
Within Adj RϮ Ϭ.Ϯϲϵ Ϭ.Ϯϱϵ Ϭ.ϭϯϴ Ϭ.ϬϰϮ 
     
ObservaƟons ϭ,ϰϬϵ,ϴϯϱ ϭ,ϰϬϵ,ϴϯϱ ϭ,ϯϱϭ,ϭϯϭ ϭ,ϯϱϭ,ϭϯϭ 
N Firms ϮϲϲϱϴϬ ϮϲϲϱϴϬ ϮϬϳ,ϴϳϲ ϮϬϳ,ϴϳϲ 

Notes: See notes to Table ϯ 
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Table 7: SorƟng or sharing: (IV EsƟmates) 

 Firm observables ;Tϰ, col ϯ͛Ϳ All firm controls ;Tϰ, col ϰ͛Ϳ  
;ϭͿ ;ϮͿ ;ϯͿ ;ϰͿ 

VARIABLES Ln;ReservaƟon 
wageͿ 

Ln;Wage 
premiumͿ 

Ln;ReservaƟon 
wageͿ 

Ln;Wage 
premiumͿ   

VApw   
Ln;VApwͿ Ϭ.ϬϲϬϭ Ϭ.ϭϮϳΎΎΎ Ϭ.ϬϮϮϰ Ϭ.ϭϭϭΎΎΎ  

;Ϭ.ϬϰϮϳͿ ;Ϭ.ϬϯϲϳͿ ;Ϭ.ϬϰϲϱͿ ;Ϭ.ϬϯϬϳͿ 
     
RͲsquared Ϭ.ϯϬϴ Ϭ.Ϯϭϱ Ϭ.ϭϰϮ ͲϬ.Ϭϲϱ 
Overid: pͲvalue ;HϬ: overͲ
idenƟfiedͿ  

Ϭ.Ϯϰϴ Ϭ.ϳϵϱ Ϭ.ϳϲϵ Ϭ.ϭϰϭ 

UnderID: KP pͲvalue ;HϬ: not 
idenƟfiedͿ 

Ϭ.ϬϬϬ Ϭ.ϬϬϬ Ϭ.ϬϬϬ Ϭ.ϬϬϬ 

Weak IV ;HϬ: instruments are 
weakͿ 

ϰ.ϭϮϯ ϰ.ϭϮϯ ϭϭ.ϵϵϰ ϭϭ.ϵϵϰ 

ObservaƟons ϭ,ϯϴϰ,ϳϳϬ  ϭ,ϯϴϰ,ϳϳϬ  ϭ,ϯϮϲ,ϲϯϲ  ϭ,ϯϮϲ,ϲϯϲ  
N Firms ϮϲϮ,ϬϱϬ  ϮϲϮ,ϬϱϬ  ϮϬϯ,ϵϭϵ  ϮϬϯ,ϵϭϵ  
  QRpw   
Ln;QRpwͿ Ϭ.ϬϱϭϮΎΎΎ Ϭ.ϬϱϵϲΎΎΎ Ϭ.ϬϮϲϵ Ϭ.ϬϲϰϬΎΎ 
 ;Ϭ.ϬϭϱϬͿ ;Ϭ.ϬϭϮϬͿ ;Ϭ.ϬϮϵϰͿ ;Ϭ.ϬϮϱϬͿ 
     
RͲsquared Ϭ.Ϯϯϵ Ϭ.ϮϮϳ Ϭ.ϬϮϴ ͲϬ.ϭϵϬ 
Overid: pͲvalue ;HϬ: overͲ
idenƟfiedͿ  

Ϭ.ϮϭϬ Ϭ.ϴϳϳ Ϭ.ϱϵϲ Ϭ.ϮϬϭ 

UnderID: KP pͲvalue ;HϬ: not 
idenƟfiedͿ 

Ϭ.ϬϬϬ Ϭ.ϬϬϬ Ϭ.ϬϬϬ Ϭ.ϬϬϬ 

Weak IV ;HϬ: instruments are 
weakͿ 

Ϯ.Ϯϴϯ Ϯ.Ϯϴϯ ϯ.ϰϮϯ ϯ.ϰϮϯ 

ObservaƟons ϭ,ϭϯϬ,ϯϵϳ ϭ,ϭϯϬ,ϯϵϳ ϭ,ϬϳϮ,ϲϱϲ ϭ,ϬϳϮ,ϲϱϲ 
N Firms ϮϮϴ,ϰϵϱ ϮϮϴ,ϰϵϱ ϭϳϬ,ϳϱϰ ϭϳϬ,ϳϱϰ 
Notes: See notes to Table ϰ 
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AƉƉĞŶĚŝǆ A ʹ ũŽďͲŵŽŶƚŚ ĐŽǀĞƌaŐĞ 

Figure A1: FracƟon of job-months excluded from analysis 

 

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

Pe
rc

en
t o

f t
ot

al
 jo

b 
m

on
th

s
Pe

rc
en

t o
f t

ot
al

 Z
ag

es
or

 e
m

pl
o\

m
en

t



 

 ϰϴ  

 

%
 Z

ag
e 

bi
ll 

an
d 

em
pl

o\
m

en
t

Figure A3: Percent of wages, FTE and headcount employment included by industry 
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AƉƉĞŶĚŝǆ B ʹ ƌŽďƵƐƚŶĞƐƐ ƐƉĞĐŝĮĐaƟŽŶƐ 
Table Bϭ shows the results from a differenced model using one year, three year, and five year 

differences. Table BϮ shows the results from a correlated random effects specificaƟon. These are 

alternaƟve specificaƟons to our all firm controls ;Table ϯ column ϰͿ and worker and firm controls 

;Table ϯ column ϱͿ specificaƟons. 

Table Bϭ presents passͲthrough esƟmates from a change model with a ϭ, ϯ, and ϱ year difference. 

Columns ϭͲϯ report the equivalent results for the all firm controls specificaƟon ;Table ϯ column ϰͿ 

and columns ϰͲϲ report the equivalent results for the worker and firm controls specificaƟon ;Table ϯ 

column ϱͿ. We see that the esƟmate increases with the length of the difference, with the esƟmates 

in the three year difference being approximately equal to the esƟmates in columns ϰ and ϱ of Table 

ϯ. This is consistent with the results of Juhn et al. ;ϮϬϭϴͿ, who show that increasing the length of the 

difference increases the relaƟve weight on the permanent component of shocks to firm 

performance. EsƟmates using a oneͲyear difference are ϱϬйͲϲϱй of the corresponding esƟmates in 

Table ϯ. 

Table BϮ presents the esƟmates from a correlated random effects model. Columns ϭ and Ϯ show 

results for the equivalent of the all firm controls specificaƟon and columns ϯ and ϰ show the results 

for the equivalent of the worker and firm controls specificaƟon. We show results that include only 

the currentͲyear deviaƟon from the mean and including both the currentͲyear deviaƟon and the 

lagged deviaƟon. The coefficient on the firmͲlevel mean is larger than that on the deviaƟon, 

confirming that crossͲsecƟonal differences in performance explain a significant proporƟon of 

observed passͲthrough. The esƟmates on the currentͲyear deviaƟon, the analogous esƟmates to 

those in Table ϯ, are generally larger than the esƟmates in Table ϯ. Part of this reflects 

autocorrelaƟon in the deviaƟon from mean. Coefficients on the lagged deviaƟon are staƟsƟcally 

significant and the inclusion of the lag reduces the esƟmate on the currentͲyear deviaƟon. Overall, 

the results in Tables Bϭ and BϮ are consistent with those in Table ϯ. WithinͲfirm passͲthrough is 

weaker than acrossͲfirm passͲthrough and changes in workforce composiƟon are more important in 

explaining passͲthrough of value added than in explaining passͲthrough of quasiͲrents. 
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Table B1: Wage pass-through: Value added and Quasi-rents - change model (OLS esƟmates) 

 All firm controls ;Table ϯ column ϰͿ Worker and firm controls ;Table ϯ column ϱͿ 
 ;ϭͿ ;ϮͿ ;ϯͿ ;ϰͿ ;ϱͿ ;ϲͿ 
 OneͲyear 

change 
ThreeͲyear 

change 
FiveͲyear 

change 
OneͲyear 

change 
ThreeͲyear 

change 
FiveͲyear 

change 
  VApw     
Change in ln;VApwͿ Ϭ.ϬϮϮϵΎΎΎ Ϭ.ϬϰϭϬΎΎΎ Ϭ.ϬϱϬϭΎΎΎ Ϭ.ϬϮϬϯΎΎΎ Ϭ.ϬϯϭϲΎΎΎ Ϭ.ϬϯϯϵΎΎ 
 ;Ϭ.ϬϬϭϮϯͿ ;Ϭ.ϬϬϮϰϮͿ ;Ϭ.ϬϬϰϯϮͿ ;Ϭ.ϬϬϭϬϮͿ ;Ϭ.ϬϬϭϰϵͿ ;Ϭ.ϬϬϮϮϯ 
       
RͲsquared Ϭ.Ϭϯϱ Ϭ.ϭϬϴ Ϭ.ϭϳϲ Ϭ.ϭϵϬ Ϭ.ϯϲϰ Ϭ.ϰϲϳ 
Within RͲsquared Ϭ.Ϭϭϲ Ϭ.Ϭϰϵ Ϭ.Ϭϳϴ Ϭ.ϭϳϰ Ϭ.ϯϮϮ Ϭ.ϰϬϰ 
  QRpw     
Change in ln;QRpwͿ Ϭ.ϬϬϳϭϯΎΎΎ Ϭ.ϬϭϭϵΎΎΎ Ϭ.ϬϭϰϳΎΎΎ Ϭ.ϬϬϴϯϬΎΎΎ Ϭ.ϬϭϯϬΎΎΎ Ϭ.ϬϭϰϵΎΎ 
 ;Ϭ.ϬϬϬϱϲϱͿ ;Ϭ.ϬϬϭϭϰͿ ;Ϭ.ϬϬϭϴϭͿ ;Ϭ.ϬϬϬϱϮϲͿ ;Ϭ.ϬϬϭϬϱͿ ;Ϭ.ϬϬϭϮϱ 
       
RͲsquared Ϭ.Ϭϯϯ Ϭ.Ϭϵϵ Ϭ.ϭϲϯ Ϭ.ϭϵϭ Ϭ.ϯϲϱ Ϭ.ϰϲϴ 
Within RͲsquared Ϭ.Ϭϭϰ Ϭ.Ϭϯϵ Ϭ.ϬϲϮ Ϭ.ϭϳϱ Ϭ.ϯϮϮ Ϭ.ϰϬϰ 
       
ObservaƟons ϭ,Ϭϯϳ,ϳϯϵ ϳϮϭ,ϱϲϲ ϱϭϲ,ϭϱϲ ϭ,Ϭϯϳ,ϳϯϵ ϳϮϭ,ϱϲϲ ϱϭϲ,ϭϱ 
N Firms ϭϵϵ,ϱϱϰ ϭϯϴ,ϱϰϬ ϭϬϮ,ϴϲϰ ϭϵϵ,ϱϱϰ ϭϯϴ,ϱϰϬ ϭϬϮ,ϴϲ 
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Table B2: Wage pass-through: Value added and Quasi-rents - correlated random effects model (OLS 

esƟmates) 

  
All firm controls ;Table ϭ CϰͿ Worker and firm controls ;Table 

ϭ CϱͿ 
Dependent Variable: ln;WageͿ ;ϭͿ ;ϮͿ ;ϯͿ ;ϰͿ  

 VApw   
Mean ln;VApwͿ Ϭ.ϭϱϬΎΎΎ Ϭ.ϭϱϬΎΎΎ Ϭ.ϬϳϭϬΎΎΎ Ϭ.ϬϳϭϮΎΎΎ  

Ϭ.ϬϬϴϰϱ Ϭ.ϬϬϴϰϯ Ϭ.ϬϬϰϭϵ Ϭ.ϬϬϰϭϴ 
Ln;VApwͿt ʹ Mean ln;VApwͿ Ϭ.ϬϱϯϭΎΎΎ Ϭ.ϬϰϲϬΎΎΎ Ϭ.ϬϰϭϭΎΎΎ Ϭ.ϬϯϱϴΎΎΎ  

Ϭ.ϬϬϰϬϵ Ϭ.ϬϬϯϳϰ Ϭ.ϬϬϮϳϯ Ϭ.ϬϬϮϯϱ 
Ln;VApwͿtͲϭ ʹ Mean ln;VApwͿ  Ϭ.ϬϭϵϵΎΎΎ  Ϭ.ϬϭϱϬΎΎΎ  

 Ϭ.ϬϬϮϱϳ  Ϭ.ϬϬϭϵϬ 
    
RͲsquared Ϭ.ϳϵϳ Ϭ.ϳϵϳ Ϭ.ϴϵϱ Ϭ.ϴϵϱ 
Within RϮ Ϭ.ϰϭϰ Ϭ.ϰϭϱ Ϭ.ϲϵϳ Ϭ.ϲϵϴ 
 QRpw   
Mean ln;QRpwͿ Ϭ.ϬϲϵϭΎΎΎ Ϭ.ϬϲϵϭΎΎΎ Ϭ.ϬϰϭϬΎΎΎ Ϭ.ϬϰϭϬΎΎΎ  

Ϭ.ϬϬϮϭϱ Ϭ.ϬϬϮϭϰ Ϭ.ϬϬϭϮϬ Ϭ.ϬϬϭϮϬ 
Ln;QRpwͿt ʹ Mean ln;QRpwͿ Ϭ.ϬϭϰϮΎΎΎ Ϭ.ϬϭϮϵΎΎΎ Ϭ.ϬϭϰϵΎΎΎ Ϭ.ϬϭϯϲΎΎΎ  

Ϭ.ϬϬϭϯϱ Ϭ.ϬϬϭϮϰ Ϭ.ϬϬϭϮϴ Ϭ.ϬϬϭϭϳ 
Ln;QRpwͿtͲϭ ʹ Mean ln;QRpwͿ  Ϭ.ϬϬϳϱϳΎΎΎ  Ϭ.ϬϬϳϯϴΎΎΎ  

 Ϭ.ϬϬϬϴϯϴ  Ϭ.ϬϬϬϳϴϭ 
     
RͲsquared Ϭ.ϳϴϰ Ϭ.ϳϴϰ Ϭ.ϴϵϲ Ϭ.ϴϵϲ 
Within RϮ Ϭ.ϯϳϵ Ϭ.ϯϳϵ Ϭ.ϳϬϬ Ϭ.ϲϵϵ 
     
ObservaƟons ϭ,Ϭϯϳ,ϳϯϵ ϭ,Ϭϯϳ,ϳϯϵ ϭ,Ϭϯϳ,ϳϯϵ ϭ,Ϭϯϳ,ϳϯϵ 
N Firms ϭϵϵ,ϱϱϰ ϭϵϵ,ϱϱϰ ϭϵϵ,ϱϱϰ ϭϵϵ,ϱϱϰ 
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Figure B1: Time variaƟon in the pass-through of Quasi-rents (IV esƟmates) 

 Overall passͲthrough RentͲsharing Worker sorƟng 

Firm 

observable
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