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ABSTRACT

Monopsony in the New Zealand Labour
Market:
First Estimates from Administrative Data

We examine employer monopsony power in the New Zealand private sector labour market.
New Zealand has a small, geographically dispersed population, meaning that outside
employment options for workers may be limited. However, New Zealand is generally
considered to have a flexible labour market with large gross labour market flows. Using
firm and individual level microdata from StatsNZ's Longitudinal Business Database (LBD) and
Integrated Data Infrastructure (IDI), we estimate monopsony power based on separation
elasticities, on the estimated marginal product-wage wedge, and by direct estimation
of firm-level labour supply elasticities. Estimates based on separation elasticities and the
marginal product-wage wedge are reasonably consistent, with an implied wage markdown
of at most 25%, on average. Direct estimates of labour supply elasticities are sensitive to
small changes in specification, highlighting the identification difficulties. Our estimates
based on separation elasticities and marginal product-wage wedges are broadly consistent
with recent international evidence. These results suggest the presence of employer
monopsony power in New Zealand's private sector, although the extent of that power may

be limited.
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1. Introduction

Who sets wages? This question is central to understanding how labour markets operate and how a
range of policies will impact on the labour market. As Card (2022) discusses, there is increasing
recognition that most firms possess at least some limited degree of wage setting power, also termed
monopsony power. A large and growing international literature attempts to measure the degree to
which firms do possess wage setting power — the ability of firms to set wages below the value of
what workers produce. Understanding the extent to which firms exercise such power, and over
which workers, can also further our understanding of existing labour market disparities in New
Zealand (e.g., gender and ethnic wage gaps).

Some features of New Zealand'’s labour market make it a promising location in which to study
monopsony power. New Zealand has a small, geographically dispersed population, suggesting many
workers may have limited employment options outside of their current firm. In addition, the labour
market is not covered by NZ’'s main anti-trust legislation meaning that some anti-competitive
practices that would be deemed illegal in product markets are not so in the labour market. Restraints
of trade (non-compete) clauses in employment contracts, which can limit a person’s ability to find
work at similar firms within a specified geographic area and time, may be enforceable in certain
circumstances.!

On the other hand, New Zealand has a dynamic labour market with high levels of participation and
employment, and large gross labour market flows. In 2022, 27% of workers had been in their jobs for
less than 1 year, 19% in the UK, 21% in Canada, and 21% across the OECD.? In general, New Zealand’s
labour market settings are viewed as conducive to labour reallocation and productivity growth,
suggesting healthy competition in the labour market (Barnes et al. 2013).

In this paper we examine the extent of monopsony power in the New Zealand labour market. To our
knowledge, ours is the first attempt to provide direct evidence on the extent of employer
monopsony in New Zealand. We compare the results from three approaches to estimating
monopsony power. First, we use the separation elasticity approach based on models of dynamic
monopsony (Manning 2003); second, we estimate mark-ups based on production function approach
in the industrial organisation (10) literature (Yeh et al. 2022; De Loecker and Warzynski 2012); and
third, we directly estimate labour supply elasticities to the firm.

We implement the three approaches using data for a consistent set of firms sourced from StatsNZ’s
Integrated Data Infrastructure (IDI) and Longitudinal Business Database (LBD) over the period 2002-
2019. We utilise data on firm employment, wages, and worker movements to estimate separation
elasticities and labour supply functions, while using the LBD’s production data to estimate
production functions and implement the production approach.

We find evidence of monopsony power in New Zealand, with implied wage markdowns ranging from
6% to 25%. There is some overlap in estimates between the dynamic monopsony approach and the
production approach, with a set of industries providing broadly consistent estimates across these
two approaches. However, the correlation between the two sets of estimates is generally low

! Restraint of trade clauses are typically considered prima-facie unenforceable. However, if an employer
attempted to enforce such a clause and this attempt found was brought before the Employment Relations
Authority (ERA) or Employment Court, it is incumbent on the employer to prove that the restriction is
reasonable to protect their business from damages and the restrictions imposed on the former employee are
not overly restrictive. Whether such clauses are enforceable in the courts or not, the presence of such clauses
in employment contracts is common, and research has shown the presence of clauses is enough to lower
worker mobility (Starr et al. 2020).

2 Source: OECD.stat, Table K1 Employment by job tenure intervals — frequency: Job tenure less than 1 year, for
dependent employees. Accessed 5 April 2024.
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(between 0.14 and 0.41). The imprecision of the estimates makes it difficult to draw strong
conclusions on the consistency of the approaches at the industry level. We also find the direct
estimates of the labour supply elasticity are sensitive to small changes in the estimation approach,
highlighting the difficulty in identifying these parameters at the firm level.

The presence of monopsony power implies the existence of frictions in New Zealand’s labour market
that limit the ability of workers to move between firms. These frictions could relate to asymmetric or
incomplete information (e.g., whether a restraint of trade clause can be enforced in the specific
circumstances, what other similar firms are paying their workers, job vacancies not listed on common
search platforms), search costs (e.g., the time and effort involved in searching and applying for jobs),
or institutional factors (e.g., occupational licencing, employer-specific work visas, restraint of trade
clauses or non-compete covenants). These frictions affect workers by potentially lowering wages
and generally result in lower levels of employment than would be achieved in the absence of these
frictions. These frictions also impact a firm’s ability to recruit and expand and may slow the pace of
labour reallocation across the economy. An upward sloping labour supply curve, meaning the firm
must raise its wage offer to attract a new worker while retaining their current workers, means firms
are constrained in their ability to expand. This could therefore reduce the rate of productivity growth
as the most productive firms find it more difficult to find the workers necessary to expand, while less
productive firms are able to retain their workers and market share.

This work is complementary to earlier research on bargaining power and rent sharing in New Zealand
(Allan and Maré, 2021; 2022). While the earlier work focussed on the sharing of economic rents
earned by firms in the form of high wages, the current research gives further insights into the
importance of labour market frictions in generating economic rents.

It also sits alongside a growing body of literature examining labour market imperfections, bargaining
power, and the distribution of economic success in New Zealand. For example, Bertram and
Rosenberg (2022) consider the role of policies and institutions in the evolution of the share of total
income earned by labour and suggest that economic rents have become a much larger share of total
economic surplus since the 1980s economic reforms. Sin et al. (2022) examine drivers of the gender
wage gap in New Zealand and find that approximately one-third of the within-firm wage gap is
explained by differences in bargaining over firm-specific rents. Fabling and Grimes (2019) find that
the productivity improvements associated with ultra-fast broadband (UFB) adoption are shared
unequally with different incumbent workers. Males with a Science, Technology, Engineering and
Math (STEM) qualification or other high-level qualification tend to benefit most, while women see
little wage growth following UFB adoption. This body of work, including our previous papers, shows a
clear role for wage setting power in New Zealand.

Issues of market power in the labour market are being actively looked at by policy agencies in several
countries. Much of this work has focussed on legal barriers to worker mobility, especially restraint of
trade or non-compete clauses. The Federal Trade Commission (FTC) in the US proposed a rule to ban
noncompete clauses in employment contracts, which it claimed would increase workers’ earnings by
nearly USS3 billion (Federal Trade Commission, 2023). In 2023 the Australian Government
announced a review of competition policy, including looking at the impact of non-compete clauses
on labour markets. Research conducted as part of the review finds at least 1 in 5 workers in Australia
was bound by some form of non-compete clause (Andrews and Jarvis, 2023). In the UK, the
Competition and Markets Authority (CMA) has released a report into the state of competition in their
labour market finding that, while the degree of labour market power hasn’t increased over time,
there are significant and persistent differences in the extent of monopsony power across labour
markets (Competition and Markets Authority 2024).

The rest of this paper is structured as follows. Section 2 provides an overview of monopsony models
(2.1), the current empirical literature (2.2), and New Zealand’s institutional setting (2.3). Section 3
provides an overview of the empirical models and estimation strategies we employ. Section 4
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discusses the data used in our study (4.1 and 4.2), and some summary statistics related to
monopsony power in New Zealand (4.3 and 4.4); while section 5 presents our main results. Section 6
concludes.
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2. Background and literature review

In this section, we provide a brief overview of models of monopsony in the labour market and
discuss the empirical evidence of the extent of monopsony power in labour markets. We then give a
short description of the institutional settings relevant to New Zealand’s labour market and questions
of market power.

2.1. A brief overview of monopsony models

The typical textbook way of thinking about labour markets and wage setting is based on perfect
competition. In this world, both workers and firms are homogeneous, and wages are set by the
interaction of market supply and demand. Firms face an infinitely elastic labour supply curve and can
hire as many workers as they choose at the prevailing market wage. This leads to the well-known
condition that, in equilibrium, the wage will equal the marginal revenue product of labour.

As discussed in Manning (2011), one implication of a perfectly competitive model is that all firms will
pay the same wage for a given type of worker within a specific labour market. If a firm were to pay
even 1cless, all current workers would leave, and the firm would be unable to hire any new workers.
If a firm were instead to offer even 1c more than the prevailing market wage, they would be
inundated with job applicants.

We see a large degree of heterogeneity in wages within labour markets. A large fraction of this
heterogeneity is due to differences among workers themselves, but a significant proportion of this
variation is attributed to firm-level differences (e.g., Abowd et al. 1999; Card et al. 2018; Maré and
Hyslop, 2006; Criscuolo et al. 2020; OECD 2021). Research also suggests that at least part of the rise
in wage inequality over the last 30-40 years is driven by increasing dispersion in the firm-specific
component of wages (e.g., Song et al. 2019; Card et al. 2013). Common experience further tells us
that not all workers will leave in response to a wage cut, and while high-paying firms may find
recruitment easier they are not swamped with job applications when they post a vacancy.

Monopsony models are one way to address the gap between textbook theory and observed
experience. The wage setting process in monopsony models has a firm-specific component. The
defining feature in monopsony models is driven by firms facing upward sloping labour supply curves
with a finite labour supply elasticity.

There are several departures from the perfectly competitive model that generate an upward-sloping
supply curve for individual firms. These departures relate to factors that restrict a worker’s ability or
willingness to switch firms. The simplest is relaxing the assumption of many homogeneous firms and
instead consider the case of a single purchaser of labour in the labour market. This firm faces a
standard profit maximisation problem but because this firm’s labour supply curve is the market
labour supply curve, to hire new workers to expand production it must offer higher wages to entice
workers into their labour force. That is, wages are an increasing function for firm employment (L).
The firm decision is to choose L to maximise profits.

To see this, consider a departure from the perfectly competitive model, in which a firm that is a wage
setter, in the sense that the labour supply it faces is less than infinitely elastic, and it can affect the
supply of labour by changing its wage offer. Then its labour use will depend on the wage it pays, and
the firm's profit function can be expressed as:

= f(L)-w(L)L (1)

where 1 is firm profit, f (L) is the revenue function, L is the quantity of labour, and w(L) is the wage
rate the firm must pay to employ L workers. The first order conditions for profit maximisation yield
the following expression for wages:
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W= MRP, -~ —

(2)

wheren = j—‘f].% is the elasticity of labour supply to the firm with respect to the wage, and MRP; =

daf . . .
d—{ is the marginal revenue product of labour. In a perfectly competitive labour market, n = o0, and

w = MRP,;. With a positive, but finite, n, the term 17’T77 < 1, meaning that w < MRP;.

i/
1+7
depends on the elasticity of the labour supply curve. For positive values of 7, this ratio will be
bounded above by 1 and will be less than 1 for finite positive values of 1. For instance, if n = 9, the
wage will equal 90% of the marginal product. If n = 2, the wage will equal 67% of the marginal
product.

In equation (2), the term measures the ratio of the wage to the marginal product of labour and

This shows that the elasticity of the firm-specific labour supply curve is critical for understanding the
extent of monopsony power in the labour market. The elasticity of labour supply can be transformed
into several different metrics that quantify the relationship between wages and marginal products.
We focus on the wage markdown, measured as the relative gap of the wage to marginal product.
Rearranging equation (2), this is expressed as:

w 1

— (3)

Markdown = 1 — - .
arkdown MRP, 1+n

This wage markdown measures the fraction of marginal product that is not paid in wages. For
example, a labour supply elasticity of 2 means that the wage markdown is 33%, whereas an elasticity
of 9 implies a 10% wage markdown.

Other monopsony models capture alternative sources of market power that don’t depend on market
dominance. One such class of models allows workers to have heterogeneous preferences over the
non-wage attributes of firms. When firms differ in their non-wage attributes and where workers have
heterogeneous preferences over these attributes, firms will gain a degree of wage setting power
even when they are small in relation to the overall market. Card et al. (2018) and Kline et al. (2019)
are examples of these types of models. These heterogeneous preferences mean that a worker may
be willing to accept a lower wage for a job at a firm for which they have a particularly strong
preference. It also makes it harder for competing firms to expand as they have to offer higher wages
to attract workers from firms for which they may have a stronger preference. Heterogeneous
preferences effectively limit the number of viable outside employment options available to workers,
meaning that firms face upward sloping labour supply curves and have a degree of wage setting
power.

Market frictions are a further source of wage setting power. In situations where job search is costly, a
departure from the perfectly competitive model, firms will gain a degree of monopsony power
(dynamic monopsony). When job search is costly, both the worker and the firm gain from
maintaining an ongoing employment relationship. Search frictions effectively limit the set of outside
options facing a worker as it is prohibitively expensive for the worker to be aware of or move to the
full set of job options available to them.

Manning (2003) outlines a simple version of a dynamic monopsony model, building on the search
model of Burdett and Mortensen (1998). Here, firms face a dynamic labour supply curve that
depends on separations and recruitment, which both depend on the wage:

Ly = (1 - S(W))Lt—l + R:(w) (4)

where s(w) is the separation rate, which depends negatively on the wage; and R,(W)(=r(w).L;_1)
describes the flow of recruits to the firm, which depends positively on the wage. In this model, the
elasticity of labour supply can be written as a function of the wage elasticities of separations and of
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recruitment. In steady state (i.e. where L; = L;_1), the inflow of new recruits offsets workers who
leave the firm (L = %::))). The long-run elasticity of the labour supply curve (1) with respect to the
wage is:

n=n%-n° (5)
where n® and n® are the elasticities of recruitment and separations with respect to the wage,
respectively. Manning (2003) shows that the recruitment elasticity can be written as a function of the
separation elasticity in a model where a worker’s decision to quit depends only on relative wage
offers, so the separation elasticity (which is more readily observable) provides enough information to

infer the degree of monopsony power. In the simplest version of the model, the relationship
between the labour supply elasticity and the separation elasticity is given by:

n = —-2n°. (6)

This dynamic monopsony model shows that, under the steady state assumption, it is not necessary
to estimate the elasticity of the labour supply curve to understand monopsony power. Estimating the
quit or recruitment elasticity is sufficient to identify the extent of monopsony power. Given that job
separations are more readily observable to the researcher, much of the empirical literature on
dynamic monopsony focusses on estimating n°.

Langella and Manning (2021) combine the insights from preference-based static monopsony models
(e.g., Card et al. 2018) with those from dynamic monopsony models (e.g., Manning 2003). In their
model, idiosyncratic preferences effectively reduce the likelihood that a new job offer represents an
improvement from the worker’s perspective, even if the job offer comes with a greater wage than
they earn at their current firm. The decision to change jobs then depends not only on relative wages,
but also on relative non-wage job attributes and the relative importance that workers place on wage
and non-wage attributes. In the version of the Burdett-Mortensen model used in Manning (2003),
firms are assumed to be homogeneous in non-wage characteristics (or workers have no preferences
over these attributes). Langella and Manning (2021) also emphasise the use of separation and/or
recruitment elasticities to estimate the extent of monopsony power that firms possess.

Thus, a central element of monopsony models is a feature that restricts workers outside
employment options. In simple models, this feature is the lack of competing firms, with a single firm
being the sole purchaser of labour in the market. In more general models, factors such as
heterogeneous preferences for workplace attributes or search/mobility costs serve to reduce the
outside employment options. It also gives insight into how we might expect different labour market
policies and institutions will affect monopsony power. In general, anything that increases a worker's
outside options or reduces the costs of exercising those options, will reduce monopsony power.

2.2. Empirical evidence on the extent of monopsony power

There is a large and rapidly growing literature that seeks to estimate the extent of labour market
monopsony power across a range of contexts. Several recent papers provide an overview the recent
literature (e.g. Card 2022; Ashenfelter et al. 2022; Manning 2021; Sokolova and Sorensen 2021) while
Manning (2003; 2011) surveys the earlier literature.

Sokolova and Sorensen (2021) provide a meta-analysis of the monopsony literature, looking at over
1,000 estimates of the labour supply elasticity from 53 studies. These estimates include direct
estimates, from regressing employment (L) on wages (w), inverse estimates (from regressing w on L),
and estimates derived from separation or recruitment elasticities. The median estimate across all
studies examined is 1.7, while the median for those based on direct methods (L on w, separations, or
recruitment) is around 1.4. In general, estimates of the inverse labour supply elasticity tend to be
larger than those based on direct methods. This is in part driven by some studies that estimate
inverse elasticities that are near zero, implying very large labour supply elasticities. Estimates based
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on separation or recruitment elasticities tend to be higher than those from regressions of
employment on wages. The median estimate from the literature surveyed implies a 37% markdown
1
(= 1+1.7
While the median estimate across all studies reviewed by Sokolova and Sorensen (2021) is 1.7, the
authors find that studies published in top journals tend to find larger estimates of the labour supply
elasticity and therefore less monopsony power. Their meta-analysis further reveals that studies with
a more credible identification strategy find larger labour supply elasticities. They produce a set of
‘best practice’ estimates based on their meta-regression and these range from 6 to 10 (implying
wage markdowns of between 9% and 14%), although these estimates have relatively wide
confidence intervals.® In the absence of a credible identification strategy, we would expect estimates
of the labour supply elasticity (or separation elasticity) to be biased towards zero, overstating the
degree of monopsony power that firms possess. The results of Sokolova and Sorensen (2021) suggest
that many studies may be overstating the extent of monopsony power.

) of wages below marginal product.

Card (2022) surveys a range of recent papers on the role of firms in wage setting, including papers
estimating separation or recruitment elasticities as well as papers estimating the relationship
between wages and firm productivity. Across the literature surveyed, the (implied) estimates of
labour supply elasticities fall in the range of 3.5-5, higher than the median estimate but similar to the
range of direct estimates from Sokolova and Sorensen (2021), implying a wage markdown of
approximately 20%. Card et al. (2018) show that the range of rent-sharing elasticities common in that
literature (0.05-0.15) are consistent with labour supply elasticities of approximately 4 in their simple
monopsonistically competitive model of wage setting. A labour supply elasticity of four implies a
wage markdown of 20%.

A range of studies find variation in the extent of labour market monopsony power. Sokolova and
Sorensen (2021) document several papers that have explicitly examined the markets for nurses and
teachers and generally find lower labour supply elasticities, indicating greater monopsony power in
these specific labour markets (examples include Falch 2010; Matsudaira 2014; Ransom and Sims
2010; Staiger et al. 2010). This is not unexpected, given that employment of nurses or teachers tends
to be concentrated in a small number of large employers (often government funded). Others have
found that firms have greater monopsony power over low wage workers (e.g., Webber 2015;
Langella and Manning 2021). Webber (2022) and Hirsch et al. (2018) find evidence that firms have
greater monopsony power during economic downturns when unemployment is rising. Hirsch et al.
(2010), Webber (2016), and Sanchez et al. (2022) show that firm-specific labour supply elasticities for
women tend to be lower than for men, pointing to firms having greater monopsony power over their
female employees, contributing to the gender wage gap. Hirsch et al. (2010) find that about one-
third of the gender pay gap may be due to wage discrimination by monopsonistic employers, while
Webber (2016) finds that 60% of the elasticity difference is explained by marriage and child penalties
that affect women but not men.

Overall, the literature does point towards monopsony power being a pervasive feature of labour
markets. Focussing on more recent studies and those with more credible identification strategies, a
central estimate of the labour supply elasticity seems to be around 4 (implying a 20% wage
markdown), although many studies have found lower elasticities, either overall or for specific
segments of the labour market.

3 This excludes estimates based on the inverse supply elasticity and estimates of separation elasticities for
males and females where the female share of employment is imputed. See Sokolova and Sorensen (2021),
Table 5.
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2.3. Institutional setting

We now discuss the institutional settings in New Zealand. There are features of New Zealand’s labour
market that make it a promising jurisdiction in which to study monopsony power in the labour
market. First, New Zealand has a relatively small, geographically dispersed population. The outside
employment options for some workers may be limited, perhaps more so than in other countries with
similar populations, but greater geographic advantages (e.g., small countries in or near the European
Union).

On the other hand, New Zealand is generally considered to have a flexible labour market. New
Zealand'’s labour market settings are found to be conducive to GDP growth (Barnes et al. 2013) and
there are relatively high rates of job starts, job ends, job creation, and job destruction. However,
labour market flows have remained low post-GFC, returning to pre-GFC levels immediately prior to
the COVID-19 pandemic (Maré 2022).* New Zealand also tends to have one of the highest
employment rates and labour force participation rates, and among the lowest unemployment rates
in the OECD.

Union membership in New Zealand has declined dramatically over the past 30 years, as it has in
several other OECD countries. In 2018, trade union membership was around 18% of employment,
compared to the OECD average of 16%.> Union membership is most prevalent in the government
sectors of public administration and safety, education, and healthcare and social services. Private
sector union membership is around 11%, compared with 35% in the public sectors, a pattern seen in
other countries (Ryall and Blumenfeld, 2019).

This decline in union membership means that wage setting in New Zealand is highly decentralised
and is typically done through agreements between individual firms and workers. Where collective
bargaining does occur, the agreements tend to cover a single employer, rather than an entire sector
or occupation.

Two pieces of legislation are important for understanding market power in the New Zealand labour
market — the Employment Relations Act 2000 and the Commerce Act 1986. The Employment
Relations Act provides the legal backdrop for relationships between employers and employees (or
their representatives) as well as promoting the enforcement of employment standards. The Act also
sets minimum employment standards where these are not covered by other legislation (e.g., trial
periods, agreed hours of work, good faith and fair process, termination of employment
agreements).®

Termination of employment relationships is typically straightforward from an employee’s
perspective, where the required notice period is stipulated in the employment agreement.
Employees do enjoy a level of employment protection, meaning they are unlikely to have their
employment terminated at short notice in the absence of any serious misconduct.” At-will
employment is rare in New Zealand. According to OECD data, in 2019 New Zealand had slightly lower

4 Maré (2022) gives a good overview employment and wage trends in New Zealand.

5 At the time of writing, 2018 is the most recent year for which comparable trade union membership statistics
are available from the OECD. Source: OECD.Stat. Trade Union Dataset. Percent of employees who are union
members. Accessed 5 April 2024.

6 Other relevant legislation that covers minimum employment standards include the Holidays Act 2003, the
Equal Pay Act 1972, and the Minimum Wage Act 1983. The full list of legislation relevant to employment
relationships can be found here.

7 An exception to this is where an employee is on a 90-day trial, where an employee could have their
employment terminated within 90 days of starting a job. 90-day trial clauses have been allowed in employment
agreements for different groups of firms since 2009.
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levels of employment protection than the OECD average. New Zealand'’s levels of employment
protection are higher than in Australia and the UK, and lower than in Germany and France.®

The Commerce Act 1986 is New Zealand’s anti-trust legislation, and its purpose is to ‘promote
competition in markets for the long-term benefit of consumers within New Zealand.’ The Act
established the Commerce Commission to enforce relevant competition legislation. It outlines a
range of restrictive trade practices and how business acquisitions and mergers that may
substantively affect the level of competition should be handled. Important for our purposes, none of
the provisions in the Commerce Act are applicable to the labour market. That is, a range of practices
that could inhibit competition, while illegal in product markets, may not be considered illegal under
the Commerce Act (e.g., non-poaching agreements, restraint of trade clauses).

Several US based studies have examined the impacts of non-poaching agreements and restraint of
trade clauses (termed non-compete contracts in the US). Kruger and Ashenfelter (2022) document
the existence of explicit non-poaching agreements in franchise agreements, which prohibit one
franchisee from hiring another’s employee within a specified period. They find that such clauses
were present in approximately half of franchise agreements. Balusubramanian et al. (2022) study the
effects of restraints of trade/non-compete clauses on the mobility rates and wages of technology
workers. They find that firm-to-firm mobility rates are reduced when and where such clauses are
more enforceable. They also find evidence that wages are reduced for workers at different career
stages, suggesting that restraint of trade clauses reduce outside employment options for workers
and give firms greater (dynamic) monopsony power. Starr et al. (2021) find that 18% of American
workers are bound by such clauses, while the UK Competition and Markets Authority (CMA)
estimates that 26% of UK workers are bound by these clauses (Competition and Markets Authority
2024). Similar research for Australia finds around 1 in 5 workers are bound by such agreements
(Andrews and Jarvis 2023). While these types of clauses are more prevalent among higher-wage
workers, they are also increasingly appearing in employment contracts for low wage workers (see
Andrews and Jarvis (2023) for Australia and Alves et al. (2024) for the UK).

While restraint of trade clauses are potentially enforceable in New Zealand. If an employer attempts
to enforce such a clause, and this is challenged by the employee, it is up to the employer to prove
that the enforcement of the clause is reasonable — that is, it protects the employer from undue
damages while not overly burdening the employee or inhibiting product market competition.®
Following a recent high-profile Employment Relations Authority case involving the enforcement of a
restraint of trade clause in a media personality’s contract,® legal commentators have outlined the
strict conditions that a court would consider when deciding whether such a clause is enforceable (see
Borrows 2022; Cowan 2021). A search of the New Zealand Legal Information Institute database for
the terms ‘restraint of trade’ shows there have been 116 cases brought before the Employment
Court involving a restraint of trade clause since 1992.1 A similar search of Employment Relations
Authority (ERA) decisions reveals 387 such cases since 2000.1> We are currently unaware of any

8 Source: OECD.stat. Table U1: Strictness of employment protection — individual and collective dismissals
(regular contracts), version 4. Accessed 5 April 2024.

d Starr et al. (2020) find that the presence of non-compete clauses reduces worker mobility even when such
clauses are unenforcable. Prescott & Starr (2022) show that workers tend to believe such clauses are
enforcable even when they are not. Workers who believe these clauses are enforceable may be more likely to
turn down better job opportunities due to the perceived threat of legal action by their employer.

10 0’Brien vs. Discovery NZ Limited, 2022 NZERA 15

1 http://www.nzlii.org/ - search terms “restraint of trade”. Searched on 13/03/2023.

2 https://www.employment.govt.nz/elaw-search/ - search terms “restraint of trade”. Searched on
13/03/2023. The Employment Court and ERA are two parts of the dispute resolution system relating to
employment matters. Decisions by the ERA can be challenged in the Employment Court. Note that the number
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analysis of these data or classification of the data into industry or occupation classifications that we
could use to compare our results. This also covers only cases that have gone through some official
legal process — we have no information on when or where restraints of trade clauses are more likely
to be included in employment agreements, nor where even the threat of enforcement may be strong
(whether enforcement of the clause may be legal).

of cases cited above makes no distinction about whether the employer or employee brought the case to the
relevant authority, nor whether the Authority or Court found in favour of the employer or employee.
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3. Estimation strategy

In this section, we outline our strategy for assessing the extent of monopsony power in the New
Zealand labour market, which uses three approaches. First, we estimate the wage elasticity of
separations to infer the labour supply elasticity. Second, we directly estimate elasticities using a
labour supply function approach. Finally, we directly estimate the ratio of marginal revenue product
of labour to the wage. We then compare estimates from these three approaches.

3.1. Estimating separation elasticities

Estimating supply (or demand) elasticities is an old econometric problem. When both demand and
supply shocks are present, regressing price (in this case wages) on quantities (in this case workers)
does not identify either supply or demand elasticities.

When estimating the labour supply elasticity, we are essentially asking how employment and wages
respond to a demand shock. To trace out the supply curve, we need an excludable instrument that
acts as a demand shifter. The same holds true for estimating a quit or recruitment elasticity as these
are proximate determinants of the labour supply elasticity. We focus here on estimating the quit
elasticity.

To illustrate the simultaneity bias when estimating the separation elasticity, consider the following
log-linear relationship (Townsend 2023):

logs =nSlogw + ¢ (7)

where s is the probability of separation, w is the wage, and { captures firm-level heterogeneity in
non-wage factors that affect a worker’s choice to leave a firm e.g., non-wage amenities.

From equation (2), we have that the profit-maximising wage rate is a mark down from marginal
product. Following Manning (2003), assume that firms have revenue functions of the form:

A
=——1f 8
Y=1"% (8)
Using the first-order condition for the optimal wage from equation (2):
_ Ui
(L),
w 1+n ©)

Replacing L with the steady state version of the dynamic labour supply function (equation (4), L =
RW)) and taking logs yields:
sw)) @nd taking logs yields:

Ui

1+n

logw =logA — 01logR + 8 logs + log( )- (10)
In equilibrium, the log wage depends linearly on the log separation rate, and therefore on ¢.
Therefore, OLS estimates of equation (10) will be biased if 8 < 1. When 8 < 1, { is positively
correlated with the wage, leading to an upward bias in the OLS estimate. Since the expected
relationship between the separation rate and wages is negative, this will lead us to underestimate
both the separation elasticity and labour supply elasticity and therefore overstate the amount of
monopsony power that firms possess (Townsend 2023).

An instrument is needed to isolate the exogenous variation in wages and trace out the labour supply
curve. This instrument should be firm-specific and affect only the firm’s labour demand, not labour
supply. Essentially what we need is a measure of log A, which is a productivity term. From the
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productivity tables, we have measures of firm-level multi-factor productivity (MFP), and we use the
lag of these as instruments for wages (Fabling and Maré 2015a; 2019).%3

Our main estimating equation is:
Ins;; = a;j +n°Inwj + XB° + A + & (112)

where s;j; is the (monthly) separation rate for workers in firm j in year t (measured by the firm-level
average monthly separation rate over the year), w;; is the firm-level average wage, X% is a vector of
other controls, a; is a firm fixed effect, 1; are a set of year dummies, and ¢;; the error term. As we
are interested in firm-level labour supply curves, it’s important to control for firm heterogeneity.
That is, we are interested in how separations from a firm respond when the firm changes its wage
and the firm fixed effect means the estimates are based on within-firm variation. Omitting the firm
fixed effect means we will be picking up the cross-sectional relationship between separations and
wages which may reflect differences in employment practices across firms. This also means that we
are, in effect, using the residual component of MFP as the instrument.

To assess the robustness of our results, we consider alternative measures of the probability of
separation and the wage. First, we replace the average monthly separation rate, which counts all
separations from the firm, with an average monthly job-to-job separation rate. That is, what is the
probability a worker leaves the firm and is observed working at a different firm within 2 months. This
allows us to test whether separations to employment are more responsive to wages than separations
to non-employment. Manning (2003) shows that the overall separation elasticity can be written as a
weighted average of the elasticity of separations to employment and non-employment. Langella and
Manning (2021) consider what would happen to the overall level of monopsony power in the labour
market in response to an increase in the job-offer arrival rate, and this depends on whether
separations to employment or non-employment are more sensitive to wages. Second, we replace the
firm-level average wage with the firm fixed effect and residual from a 2-way fixed effect model.
Bassier et al. (2022) find that separation elasticities (and therefore labour supply elasticities) are
larger when focussing on the firm-specific component of wages.

3.2. Direct estimation of labour supply elasticities

In our second approach, we directly estimate labour supply elasticities and compare those implied by
the separation elasticity to those estimated directly. We use the same identification strategy as in
identifying the separation elasticity. We use estimated MFP as a demand-shift instrument for the
wage to trace out the labour supply curve. To estimate labour supply elasticities directly we
estimate:

InLjy =y; +nlnwj + X*BY + 174 + wj¢ (12)

where Lj; is employment in firm j in year t, 1; a firm fixed effect, X! a vector of other controls, 7,
are year dummies, and wj, the error term. We estimate equation (12) using 2SLS, using lagged
estimated MFP as an instrument for the log wage, as in equation (11).

3.3. Estimating markdowns

Most approaches in the literature focus on getting estimates of the labour supply elasticity, either
directly or via separation or recruitment elasticities. This is informative of the ratio of wages to

13 We have two MFP estimates available to us in the productivity tables — one from a Cobb-Douglas production
function and one from a translog function. We test the robustness of our results to using either estimate or
both as our instrument. We use lags of MFP to reduce the likelihood of any shocks (e.g., changes to
employment practices) that might simultaneously affect MFP, wages, or separations.
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marginal product as shown by equation (2). A recent paper by Yeh et al. (2022) takes a different

. . . . . MRP
approach and seeks to estimate the ratio of marginal product to the wage directly, i.e. " L

Yeh et al. (2022) base their approach on that of De Loecker and Warzynski (2012). This approach uses
the dual conditions of profit maximisation and cost minimisation to provide an expression for the
wedge between an input’s marginal product and its price that can be calculated using information on
costs as well as production function parameters. Central to this approach is the existence of a “free”
input, which can be adjusted instantaneously without adjustment costs, and is free from market
imperfections in the input market. For any free input, h, the wedge between price and marginal
revenue product can be calculated as:
e\t (13)
Un = Op (—)

y

where pp, is the mark up in input h, 8y, is the output elasticity of input h, ¢y, is the total cost of input
h, and y is revenue. For a free input, equation (13) measures product market power.

The estimator employed by Yeh et al. (2022) for the ratio of the marginal product of labour to the
wage is of the double-ratio type:

MRP, (14)
w Hm

where pupthe markup on materials and both y; and u,, are calculated using equation (13). The
markup on materials is included to control for the fact that monopoly power in the product market
will reduce demand for a labour via reduced production, which will result in a higher marginal
product of labour. Failure to account for imperfect product market competition could lead the
researcher to overstate the extent of monopsony power if part of the wedge between marginal
product and the wage is due to product market power. The key assumption behind the markdown
approach to estimating monopsony power is the presence of some input, other than labour, which is
not subject to monopsony forces, faces no adjustment costs, and is chosen statically (i.e., input
demand is chosen now to be used now).

Yeh et al. (2022) use materials as a free input, to separate product market monopoly from labour
market monopsony. If the assumptions of the model are valid, then both u,, and y; will be greater
than 1. Yeh et al. (2022) argue that, even if materials input is subject to monopsony forces (which
would also result in a wedge between the marginal product and price), their double-ratio estimator
would tell us about the markdown on labour relative to the markdown on materials. In this case, the
double ratio estimator could be less than 1 if materials are subject to greater monopsony power.

Costs and revenue are readily available in most firm-level datasets, so the implementation of these
markup/markdown estimators relies on getting a good estimate of the output elasticities 8, from a
production function. There is a significant literature dedicated to the estimation of production
functions (e.g., Olley and Pakes 1996; Levinsohn and Petrin 2003; Ackerberg et al. 2015; Wooldridge
2009). The most significant econometric challenge in their estimation is the nature of MFP, which is
unobservable to the econometrician but at least partially observable to the firm. Innovations to MFP
can affect a firm’s input choices and failure to account for this correlation between MFP and input
choices will lead to biased estimates of the production function parameters and therefore biased
estimates of markups/markdowns (Griliches and Mairesse 1998).

Several methods have been used to estimate production functions, accounting for the simultaneity
between productivity innovations and input choices. Many of these fall under the general control
function approach (e.g. Olley and Pakes 1996; Levinsohn and Petrin 2003; Ackerberg et al. 2015;
Wooldridge 2009; De Loecker and Warzynski 2012; Wooldridge 2015). These techniques use a variety
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of timing assumptions along with a variable that responds to the productivity innovation to separate
MFP from the input choice and recover the production function parameters.

We closely follow the approach of Yeh et al. (2022) and estimate industry-specific gross-output
translog production functions using the estimator of Ackerberg et al. (2015) (ACF).*® The translog
functional form nests other common functional forms of production functions (e.g. Cobb-Douglas,
constant elasticity of substitution) and provides an approximation to any arbitrary production
function. A translog functional form is also necessary for calculating firm-specific output elasticities
and marginal products, meaning we can estimate the distribution of markdowns within industries.
Other functional forms, such as Cobb-Douglas, has no within-industry variation in marginal products.
Using a Cobb-Douglas functional form would therefore entail estimating the average markdown
across firms within an industry.

In our main results, we estimate separate production functions for each of the 16 1-digit ANZSIC
industries in our sample, with separate intercepts for different sub-industries. This is motivated by
our relatively small sample sizes for more detailed industry categories and limited time series. All
variables going into the estimation are measured relative to the industry average.

While the production approach has been widely used to estimate markups (and recently markdowns)
(e.g. De Loecker and Warzynski 2012; De Loecker et al. 2020; Raval 2023; Foster et al. 2022), it is not
without its critics. Bond et al. (2021) point out that, when using deflated revenue data (using
industry-level deflators) rather than physical quantities (as is the case in many firm-level datasets),
then one is not estimating the output elasticity but rather the revenue elasticity. They show that the
ratio of an input’s revenue elasticity to its revenue share should be identically one. They further
suggest that identification of the production parameters is more difficult in situations involving
market power without imposing additional restrictions on the demand side, or when inputs are used
for purposes beyond producing output (e.g., marketing).

Hashemi et al. (2022) take the analysis from Bond et al. (2021) and show that, under the same
conditions where Bond et al. (2021) find that markups cannot be identified using revenue data, that
input market distortions can be identified. They show that the ratio of a firm’s revenue elasticity to
its revenue share recovers the input price wedge, rather than the output price wedge. A researcher
doesn’t need to compute the double-ratio markdown estimator in this framework, as the output
price markup under these estimation conditions is not identified (i.e., using equation (13) rather than
equation(14)). This result holds when inputs can be measured in physical quantities, which is the case
with labour. We report both the double-ratio markdown estimate (as in Yeh et al. (2022)) and the
single-ratio estimate suggested by Hashemi et al. (2022).

3.4. Converting the different estimates to a wage markdown

To aid interpretation, we convert all our estimates to a single metric, the wage markdown (equation
3) that measures the proportion of marginal product that is not paid as wages. By doing this we can
compare our estimates from the different approaches in a consistent and easy to understand metric.

14 Olley and Pakes (1996) use investment as their proxy variable, while Levinsohn and Petrin (2003) use
materials.

5 The main difference between our implementation ACF estimation and that used in Yeh et al. (2022) is the
correction for measurement error in output used in the calculation of revenue shares. We do not implement
this correction in our calculation of revenue shares.
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4. Data

Our data are drawn from the rich individual- and firm-level information contained within StatsNZ’s
Integrated Data Infrastructure (IDI) and Longitudinal Business Database (LBD).'® Our population of
interest is all employing firms and their workers. We identify firms using the Permanent Enterprise
Number (PENT), which corrects for breaks in firm identifiers that may arise from factors such as
changes of legal structure (e.g., moving from an individual proprietorship to a limited liability
company) using the methodology of Fabling (2011).

Our key data on firm-level employment and wages are drawn from the IDI/LBD labour tables (Fabling
and Maré, 2015b). These tables contain monthly job-level (person-firm pair) information on gross
monthly earnings and estimated FTE labour input, that we aggregate to the firm-year level.

We link firm-level financial information from the LBD productivity tables (Fabling and Maré, 2015a;
2019; Fabling, 2021). These contain firm-year observations on gross output, intermediate
expenditure, the value of capital services and, for a subset of private for-profit firms, estimated
multi-factor productivity (MFP). We restrict attention to firms with at least 5 employees in the
private for-profit sector that have an MFP estimate in the LBD productivity tables. This leaves us with
a final sample of 257,445 annual observations on 39,114 firms over the period 2002-2019. While our
sample includes approximately 10% of firms in the private-for-profit measured sector population,
these firms account for over 80% of FTE employment in the population.

4.1. Separation and direct labour supply elasticity data

MEASURING EMPLOYMENT

Our measure of annual firm employment is the firm’s average monthly headcount employment over
the year. This measure treats monthly employment as zero in any month a firm doesn’t have any
employees. This information is sourced from the labour tables and is our key left hand side variable
for our direct labour supply elasticity estimation. While an FTE-based measure of labour provides a
better conceptual measure of the quantity of labour, the FTE measure available in the labour tables
is endogenous to wages so is not used.'” Given the number of separations is inherently a headcount
measure, we also use the headcount measure of employment to calculate separation rates.

MEASURING SEPARATIONS AND JOB-TO-JOB TRANSITIONS

First, a job spell is defined to end in a month, if the worker is not observed at the firm in the
following two months.'® The labour tables contain flags for spell ends, corresponding to the final
month of a job spell. To calculate the number of monthly separations, we simply sum the number of
spell-ends within a firm-month.

16 See https://www.stats.govt.nz/integrated-data/integrated-data-infrastructure/ for more information on the
IDI. For more information on the LBD, see Fabling and Sanderson (2016).

7 While we do not directly observe an individual’s FTE status in the administrative data, there are cases of
obvious departures from full-time status where we can adjust. These include where a worker’s earnings are
less than full time (40 hours per week) minimum wage earnings, and earnings in the first and last month of an
employment spell where it is likely a worker was present for only part of a month. FTE adjustments in these
cases are based on earnings in the affected month relative to some reference, either the minimum wage or the
worker’s earnings in the intervening months. However, for many part time workers, it is not possible to
distinguish high paid part time from low paid full-time earnings. As the FTE adjustment depends on wages, and
wages are our key RHS variable, we do not use the FTE measure in our analysis.

18 This definition allows for one-month gaps in observed employment (e.g., due to taking unpaid leave). If a
person “re-joins” a firm following the end of a job spell, this is interpreted as a new employment spell.
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Second, we define a subset of these spell-ends as job-to-job transitions, if the worker moved to
employment in another firm.® In particular, for every job separation, we identify whether the
individual has an associated spell start at a different firm in the three months following their last
month at the previous firm.?° The firm’s monthly job-to-job separations is then the sum of these job-
to-job separations in a month. The difference between the total number of separations and the total
number of job-to-job separations is then the number of separations to non-employment.

From this monthly information, we calculate the average monthly number of separations and job-to-
job separations within a 12-month period. We divide these by the annual measure of firm
employment described in 4.1.1 above, to give our separation rate measures.

MEASURING WAGES

Our measure of wages is based on monthly wage and salary filings for tax purposes. For each firm-
year, we sum the total monthly wages and salaries paid to workers who are not in their first or last
month with the firm and are not obviously part-time.?! We calculate the average firm wage rate by
dividing this sum by the average monthly number of workers who contribute to this sum. This is our
best proxy for the underlying average firm wage rate and is standard in studies that use the Fabling-
Mare tables (e.g. Maré et al. 2021; Allan & Maré, 2021).

One issue with using the average firm wage, rather than individual wage rates, is that changes in
workforce composition, associated with hires and separations, may lead to changes in the average
wage rate and induce a correlation between wages and separations in the absence of any
monopsony power. We address this issue in two ways. First, we create a set of variables that
describe the characteristics of a firm’s workforce along the dimensions of age, gender, ethnicity, and
urban/rural location. This helps to control for the confounding effects of changes in workforce
composition.

The second way we deal with changes in firm composition is to follow the analysis of Bassier et al.
(2022) and use the firm-specific components from a two-way fixed effect model of wages,
introduced by Abowd et al. (1999):

In Wijt = Qq; + (p] +Xitﬁ + Tt + eijt (15)

where the worker fixed effect («;) is the time-invariant, transferable worker wage premium, the firm
fixed effect (¢;) is the time-invariant firm wage premium, X;;f8 is a vector of time-varying individual
characteristics, 7, is a year-specific effect, and e;;; the residual. Estimates of the components of a
two-way fixed effect model are available in the Fabling-Mare tables, based on FTE earnings. Our
measure of the firm specific component of wages is constructed as:

W]-IZ = ll’let - O_.’] _X]tﬁ — Ty = (p] + e_jt (16)

where bars denote firm averages. Including the residual provides within-firm variation that is
independent of changes in workforce composition, which are captured by @; and X, 5.

¥ The dynamic monopsony model introduced in Manning (2003) distinguishes between separations to
employment and non-employment. Job-to-job separations is our proxy for separations to employment. Total
separations include these, voluntary separations to non-employment, and involuntary job separations. Langella
& Manning (2021) point out that the treatment of involuntary separations (e.g., layoffs, firings for disciplinary
reasons) remain on the to-do list in monopsony models.

20 Note, we require the new-firm is distinctly different from the firm the worker has left: a worker who has a 2-
month gap in earnings and returns to the same firm in the third month is counted as a job-end but not a job-to-
job transition. That is, we allow for at most two months of non-employment in defining job-to-job separations.
21 Workers are defined as obviously part-time if their monthly earnings are less than the equivalent of 40 hours
per week at the minimum wage.
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4.2. Production data for markdown estimation

The productivity data described in Fabling and Maré (2015a; 2019) combines data from survey and
administrative sources into a harmonised dataset for the purposes of studying firm productivity.?
The dataset contains information on gross output, intermediate expenditure, the value of capital
services, and total labour input. The labour input comes from the labour tables described above, with
the addition of information on self-employed working proprietors (also in the set of labour tables)
and is adjusted for obvious departures from full-time status to better approximate FTE labour input.
The productivity tables cover approximately 70% of employing firms in the private-for-profit
measured sector, accounting for about 80% of employment in the sector (Fabling and Maré, 2019).%
These data have been used extensively to study issues related to firm productivity in New Zealand
(Fabling, 2021; Fabling and Grimes, 2021; Chappell and Jaffe, 2018).

We use information on gross output, intermediate expenditure, total labour input, and the value of
capital services. Total labour input is slightly different from the measure of employment described in
4.1.1 above, in that we utilise the FTE adjusted employment measure as this more closely
approximates the quantity of labour used by a firm than a simple headcount measure. In addition, it
includes labour input from any working proprietors. This more accurate measure of labour input is
arguably important for obtaining reliable estimates of production function parameters and MFP.

MFP estimates are available for the subset of firms in the sample described at the beginning of this
section. These estimates are derived from industry-specific gross output production functions, based
on both Cobb-Douglas and translog production function specifications. These functions are estimated
using OLS and contain year and firm fixed effects. MFP estimates are available for the subset of
employing firms that are not either entering or exiting (i.e., not in their first or last year of operation).
While this reduces the coverage in terms of the number of firms (particularly from excluding WP only
firms which are a large fraction of the firm population), it has little effect on coverage in terms of
output or inputs (Fabling 2021). We use these MFP estimates as instruments in the estimation of
separation and labour supply elasticities.

SAMPLE SUMMARY STATISTICS

Table 1: Firm-level summary statistics

Mean Std. Deviation
Avg. wage $62,300 $21,000
Gross output $14,312,000 $151,640,000
Capital $1,732,000 $20,226,000
Materials $8,223,000 $124,316,000
Separation rate 6.3% 5.5%
Job-to-job rate 2.9% 3.1%
Employment 50 263
N 257,445
N Firms 39,114

Notes: Dollar values are expressed in 2018NZD. Number of observations and number of firms have
been randomly rounded to base 3 for confidentiality purposes.

22 The survey data is from the Annual Enterprise Survey (AES) and the administrative data are annual tax
financial statements (IR10).

2 Working proprietor only firms are also included in the productivity tables, although the coverage is slightly
lower at about 60% (Fabling & Maré, 2019)
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Table 1 presents the means and standard deviations of our key variables. On average firms pay an
annual wage of around $62,000 and employs about 50 workers. An average firm produces roughly
$14 million of gross output, using $8.2 million worth of materials and $1.7 million worth of capital
services. In the average month, 6.3% of the firm’s workforce leaves the firm (separation rate) and

just under half of the firm’s separations are to another job (job-to-job separation rate of 2.9%).

4.3. Descriptive evidence of monopsony in New Zealand

We now begin to explore the extent of monopsony power in the New Zealand labour market using
measures and methods suggested by Manning (2003) and Langella and Manning (2021). In what
follows we utilise the monthly administrative job-level information from the labour tables developed
by Fabling and Maré (2015b) as well as unit-record Household Labour Force Survey (HLFS) data.?* We
begin by looking at the fraction of new hires that come from a previous employer. A greater number
of new hires that come from a previous employer suggests strong competition for existing workers.
We then look at how the separation rate varies across the wage distribution, which provides some
insight into how sensitive separations are to the wage and which segments of the labour market
there may be more monopsony power. This analysis also provides the context in which to interpret
our main results in section 5.

THE SHARE OF NEW HIRES FROM NON-EMPLOYMENT

First, the share of a firm’s hires that don’t come from another job is suggested as a macro indicator
of monopsony power by Manning (2003), who shows that the share of recruits from non-
employment is monotonically decreasing in the ratio of the job offer arrival rate to the job
destruction rate. When the job offer arrival rate is high relative to the job destruction rate, more
workers are hired from employment, implying greater competition for existing workers and less
monopsony power for firms. As a result, workers’ wages are closer to the competitive (marginal
product) level and the wage markdown is reduced. Conversely, when the job offer arrival rate is low
relative to the job destruction rate, there is less competition for existing workers as firms can expand
employment by hiring unemployed workers (those whose jobs were destroyed in the previous
period) without putting upward pressure on wages, and firms have greater monopsony power.

Figure 1 shows the proportion of hires that are from employment over the period January 2000 to
December 2020.2° This is derived from the labour tables. New hires are identified by the ‘spell start’
flags in the monthly job-level data.?® We consider two characterisations of a new hire being from
employment: first, if the worker had a spell-end at a different firm in the previous month; and
second, if there was no more than a 3-month gap between their last firm’s spell-end prior to the
current firm’s spell-start (i.e. at most 2 consecutive months of non-employment between spells).

Although the levels of the shares differ (by about 12 percentage points), both series follow similar
trends. The share of new hires employed at a different firm the month prior was around 38% (50%
for up to 3 months prior) prior to the GFC and this level was relatively constant over the period 2004-
2008. These shares fell during the GFC, to 34% (45%). During this time, the hiring rate also fell as
firms were shedding workers, and the unemployment rate increased. The share of new hires coming
from other firms remained low from 2009 until 2014, after which it began to increase again as the

2 The HLFS is a quarterly survey with an eight-quarter rolling panel —i.e., households are in the survey for up to
eight quarters, with a fraction rotating in and out each quarter. Since 1997, an Income Supplement (IS) survey
is administered to HLFS respondents in the June Quarter, which collects information on hourly and weekly
earnings and other sources of income.

% The series plotted are 12-month symmetric moving averages of the underlying monthly series, to reduce the
visual impact of the month-to-month volatility.

2 New hires are on average 7% of employment each month in our data.
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labour market began to improve and unemployment began to fall. In the 2 years prior to the COVID-
19 pandemic, the share of new hires from previous employment had returned to pre-GFC levels. The
dip at the end of the series reflects the strict lockdown implemented in March 2020 in response to

the COVID-19 pandemic.

Figure 1: Share of new hires from previous employment 2000-2020
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The share of new hires from previous employment found here are comparable to those reported in
Manning (2003) for the US and UK, although there is no overlap in the time periods.?’” We wouldn’t
expect this share to be 100% given the entry of new workers into the labour market (e.g., from
education and immigration), but ratios below 50% do seem low. This means that at least half of new
hires were not in previous employment prior to starting their new job. Manning (2003) suggests this
indicates significant monopsony power.

HOW SEPARATION AND QUIT RATES VARY WITH THE WAGE

Next, to get a better sense of the segments of the labour market where firms may possess greater
monopsony power, we replicate the analysis of Langella and Manning (2021). The authors examine
how separation and job-to-job transition rates vary with the wage level and conclude that firms have
greater monopsony power over workers at the bottom of the wage distribution. They further
examine how the share of quits to employment varies with the wage. This gives is an indication of
whether quits to employment are more sensitive to the wage than quits to unemployment. If quits to
employment are more sensitive, then when wages increase, the reduction in quits to employment
will be greater than the reduction in quits to employment, share of quits to employment will be
decreasing in the wage. If quits to unemployment are more sensitive, then the share will increase

with the wage.

27 Manning (2003) reports the fraction of new recruits from non-employment, which is the complement of
what we report here. If a new hire is not from employment, then they must be from non-employment.
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We begin by using data from the HLFS, as the analysis in Langella and Manning (2021) is done using
household survey data for the UK and US. We focus on the June quarter surveys as information on
hourly wages is collected only in the June quarter (via the income supplement). For individuals who
are also interviewed in the September quarter, we take information on the labour force status and
job tenure, which we use to infer job separations and job-to-job transitions between the June and
September quarters. A worker has a job separation if they are employed in the June quarter and
either not employed in the September quarter or if their reported tenure in the September quarter is
less than the number of weeks between their June quarter and September quarter interview. The
latter is our measure of a job-to-job transition.

To get a better idea of whether an individual is high or low paid relative to the labour market they
are in, we follow Langella and Manning (2021) and use the residual from a standard earnings
equation as our measure of the (log) wage. The earnings equation controls for a quadratic in age,
gender, ethnicity, family type, highest qualification, whether the job is temporary, and 2-digit
industry and occupation. We group individuals into bins based on the residualised wage, with each
bin containing 5% of the (weighted) residualised wage distribution.

Figure 2 plots the marginal effects from a logit regression of whether an individual had a job
separation on dummy variables for the bins, where the coefficients are the percentage difference in
separation rates relative to the mean. A movement along the x-axis represents a percent change in
wages and a movement along the y-axis a percent change in the probability of a separation (relative
to the average probability), meaning the slope of this relationship can be interpreted as the
separation elasticity. We see that the relationship between separation probabilities and the
residualised wage is flat across approximately the lower half of the wage distribution. This shows the
likelihood of leaving a job does not decline much with increases in the wage in the lower part of the
wage distribution, indicating greater monopsony power. There is a strong, negative relationship
between the residualised wage and separation probability for residualised wages 20%-60% higher
than the average. The relationship then flattens out again at the top of the residualised wage
distribution. These results are consistent with those in Langella and Manning (2021) — that
separations are less sensitive to the wage at the extremes of the residualised wage distribution,
suggesting firms have greater monopsony power over these workers. However, our estimates a
relatively imprecise.

Figure 3 plots the results from a second logit regression, this time estimating the probability a worker
has a job-to-job transition, conditional on having a job separation. This gives us information on
whether separations to employment are more sensitive to wages than separations to non-
employment. Although the imprecision of the estimates makes it difficult to say anything
conclusively, the point estimates here are relatively flat across the distribution, suggesting quits to
employment are just as sensitive to wages as quits to non-employment. The imprecision is largely
due to our smaller sample size. Langella and Manning (2021) results for the US and UK suggest that
quits to non-employment are more sensitive to the wage than quits to employment, although this
result is not universal across studies (e.g., Bassier et al. 2022).

We next repeat the above exercise using administrative data. As this is based on the full employed
population, it permits a much large sample size, aiding the precision of our estimates. In addition, it
will provide a test of whether we see similar patterns in the administrative data, which is the data we
use to generate our main results.

Our measure of the residualised (log) FTE wage in the administrative data is derived from a 2-way
fixed effect model of the form described in equation (15). We create two measures of the
residualised wage. The first subtracts the individual-specific components of the 2-way fixed effect
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model (a; + X;;:B), and one which further subtracts the firm-specific component ((pj).28 The first
more closely resembles the residualised wage from the HLFS, while the latter further controls for
whether the firm is high or low paying in general. To be as consistent with the HLFS analysis as
possible, we present results where the wage measure excludes only the individual-specific
components, however the patterns are similar when we further exclude the firm-specific component
of wages.

The data we use here is from the Fabling-Maré labour tables (Fabling and Maré, 2015b). We take
monthly information from the June quarter (April, May, June) and, for workers who have a spell end
during this period, look to see if they have a job-to-job transition in the three months following a job
end. We take the spell end as the measure of a job separation. Note this is a slightly different
definition of a job separation to the one used in the HLFS analysis. Here we use a monthly separation
rate, for HLFS we used a quarterly separation rate.

Figure 4 repeats the analysis of Figure 2 and shows the results of a logit regression on the probability
of a job separation across the residualised wage distribution from administrative data. Here we see a
similar pattern to Figure 2 using HLFS data, but more precisely estimated. The slope of the curve is
flatter at the bottom and top of the residualised wage distribution, and steeper between
approximately -0.4 and 0.1. This is consistent with firms possessing greater monopsony power at the
extremes of the wage distribution. The relatively flat part of the curve at the top of the wage
distribution likely reflects that more highly paid workers place a greater weight on non-wage
amenities when making labour supply decisions, which would be the case if these amenities are a
normal good. Greater weight placed on non-wage aspects would lead to a lower wage elasticity of
separations. At the bottom end, it more likely reflects limited outside employment options or a lack
of accurate knowledge of the alternative employment options. Jager et al. (2021) find that workers
tend to anchor their expectations of pay at other firms at their current wage, meaning that low-paid
workers at low paying firms will tend to underestimate wages elsewhere.

Figure 5 replicates Figure 3 using administrative data, looking at how the probability of a job-to-job
separation varies with the wage. What is immediately clear is the improvement in precision from the
increased sample size afforded by the administrative data. In general, the slope of the relationship is
relatively flat, suggesting that, across most of the wage distribution, separations to employment are
as sensitive to the wages as separations to non-employment. This is less true at the bottom end of
the distribution, where the probability of a separation to employment is increasing in the wage. This
indicates that separations to employment are less sensitive to the wage than separations to non-
employment at the bottom of the wage distribution. This pattern differs somewhat from that in the
UK and US found by Langella and Manning (2021). Their results suggest that quits to employment are
less sensitive to the wage than quits to unemployment, and this relationship is strongest in the
middle of the wage distribution. This implies that an increase in the job-offer arrival rate will increase
the extent of monopsony power.

2 The individual-level variables included in the X term are gender-specific quartics in age.
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Figure 2: How the separation rate varies with the wage - HLFS data
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Figure 3: How the job-to-job separation rate varies with the wage — HLFS data
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Figure 4: How the separation rate varies with the wage - administrative data
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Figure 5: How the job-to-job separation rate varies with the wage — administrative data
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These descriptive results are broadly consistent with those presented in Langella and Manning
(2021). That is, a significant share of new hires come from non-employment, and that monopsony
power appears strongest at the bottom of the labour market. However, the likelihood of a job-to-job
transition relative to separation to non-employment is relatively constant throughout the wage
distribution, suggesting that separations to employment are as sensitive to the wage as separations
to non-employment. In the context of the Langella and Manning (2021) model, this suggests that any

increases in the job-offer arrival rate is unlikely to change the extent of monopsony power that firms
possess.
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5. Results

We begin by presenting overall results for the extent of monopsony power in the NZ labour market
using our various measures. Table 2 presents the results from estimating separation elasticities (n°,

using equation (11)), the ratio of marginal product to wage (%, using equations (12) and (13)), the

1
1+n’
top panel reports unweighted results, while the bottom panel presents employment-weighted
results.”

implied labour supply elasticity (), and the implied wage markdown ( from equation (3)). The
p pply yn p 8 q

Columns 1-4 report results based on the separation elasticity, estimated using equation (11).3%In
columns 1 and 2 total separations are used as the dependent variable, while in columns 3 and 4 job-
to-job separations are the dependent variable. Columns 1 and 3 use the average firm wages as the
wage measure, while columns 2 and 4 use the firm wage premium (AKM firm fixed effect plus
residual).?!

Comparing results across the weighted and unweighted results based on separation elasticities, we
see that the implied labour supply elasticity is between 3 and 7, and the results are quite similar
across the weighted and unweighted specifications. Results based on job-to-job separations tend to
yield substantially higher estimated separation elasticities (and implied labour supply elasticities)
with respect to wages than those based on total separations. As job-to-job separations are more
likely to reflect voluntary decisions made on the part of the worker, we may expect such separations
to be more sensitive to the wage. In contrast, total separations include workers who leave a firm
because of exiting the labour market, redundancy, being fired, etc., and more likely driven by non-
wage considerations or reflect a decision made by the firm rather than the worker.

We also see that separations (either total or job-to-job) are more sensitive to the firm wage premium
than the average firm wage, a result consistent with Bassier et al. (2022). If part of the observed
wage is some market return to the characteristics of workers that firms employ and not necessarily
under the control of the firm, then we might expect that separations will be less sensitive to the
average wage than the part of the wage that is more at firms’ discretion.3? Replacing the average
wage with the firm wage premium increases the separation elasticity by approximately 40%.

2 For the unweighted results in the top panel, the separation elasticity estimates are from unweighted firm-
level regressions, the firm-specific estimates % are averaged across firms, and the implied markdown and
labour supply elasticities are for the average firm. For the weighted results in the bottom panel, the separation
elasticity estimates are from employment-weighted firm-level regressions, the firm-specific % estimates are

employment-weighted averages across firms, and the implied markdown and labour supply elasticities are for
the firm that employs the average worker.

30Table A1 and Table A2 in Appendix A compare OLS and |V estimates of equation (11)

31 These results use lags of both Cobb-Douglas and translog MFP estimates as instruments. Results are robust
to using either estimate in isolation.

32 This will depend on which individual characteristics correlate with both wages and the probability of a
separation. For example, if more educated workers both earn higher wages and are more likely to move jobs,
this would result in lower (less negative) estimates of separation elasticities and implied labour supply
elasticities. On the other hand, age may be correlated with lower wages but higher turnover, which would yield
higher (more negative) separation elasticity estimates. In practice, the direction of bias will depend on how
different characteristics are correlated with both wages and separations, as well as the strength of these
correlations. Our results here, and those of Bassier et al. (2022), suggest that high-wage individuals are more
mobile.
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Table 2: Estimates of monopsony power in New Zealand - separation elasticities and marginal product-wage ratios

Separation elasticities

. MPL .
Estimates OfT (median)

(1)

(2) (3)

(4)

(5) (6)

All separations, avg.

All separations, firm

J2) separations, J2J separations, firm

ACF, single ratio ACF, double ratio

wage premium avg. wage premium
Unweighted
s -1.590*** -2.180*** -1.907*** -2.618*** - .
n (0.132) (0.185) (0.161) (0.222)
MPL 1+
2T - - 1.29 1.12
w n
n=-2xn° 3.18 4.36 3.81 5.33 3.44 8.33
Markdown = ﬁ 23.9% 18.7% 20.8% 15.8% 22.5% 10.7%
Employment weighted
s -1.529%** -2.154%** -2.482%** -3.499%*** . N
n (0.487) (0.775) (0.563) (0.896)
MPL 1+
e oTn - --- 1.06 0.91
w n
n=-2xn° 3.06 431 4.86 7.00 16.67 -11.11
Markdown = ﬁ 24.6% 18.8% 17.1% 12.5% 5.6% -9.89%

Notes: Standard errors in brackets and are clustered at the firm level. ***, ** and * denote statistical significance at the 1%, 5%, and 10% level, respectively. Separation
elasticities and IV FE production functions were estimated using the ivreghdfe command of Correia (2017) and Baum et al. (2010), while the ACF production functions
used in the MPL/w calculations were estimated using the prodest command of Rovigatti and Mollisi (2018), all in Stata® 16. For the separation elasticity estimates,
unweighted refers to estimates from unweighted firm-level regressions, whereas employment weighted refers to firm-level regressions where firm employment is used
as the weight. All production function estimates are from unweighted firm-level regressions. From these, firm specific MPL/w ratios are calculated. Unweighted medians
are simple medians of these firm specific MPL/w ratios across firms, whereas employment-weighted medians weight each firm by its employment in calculating the

median.
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The implied labour supply elasticities of between 3 and 7 suggest that the wage markdown is
between 12% and 25%. Our estimates are similar to those reported in Card (2022) and at the higher
end of the separation elasticity-based estimates reported in Sokolova and Sorensen (2021), although
our estimates are within their range of best practice estimates from the literature. The headline
estimates that we report in this paper are also those for the average worker. Recall from Figure 4
that the relationship between wages and the probability of separations is steepest in the middle of
the wage distribution and flatter at the extremes. Our estimates reflect workers in the middle of the
wage distribution and may therefore understate the degree of monopsony power firms have over
low (or high) wage workers.

Using job-to-job separations, the implied markdown using the average wage measure is 21% in the
unweighted results compared to 17% in the weighted results; while using the firm wage premium
measure, the implied markdown is 16% unweighted and 12.5% weighted. This range of implied
markdowns (12.5% — 21%) suggests that search frictions have a relatively even impact across the
labour market and may be a source of monopsony power for both large and small firms.

Columns 5 and 6 in Table 2 report results from the production approach. Column 5 reports the
median single-ratio estimate, and column 6 the median double-ratio estimate.?® In the unweighted
results, the median estimated ratio of marginal product to the wage is 1.29 using the single ratio, and
1.12 using the double-ratio estimate, showing that marginal products are between 12% and 21%
larger than wages. This translates to estimated labour supply elasticities of between 3.4 and 8.3, and
wage markdowns of between 10.7% and 22.5%. These estimates are broadly in line with the
comparable unweighted separation elasticity-based estimates, where the implied markdowns range
between 15% and 24%. The median estimate from Yeh et al. (2022) for US manufacturing is 1.36, or a
26.7% markdown.

The weighted production-based estimates, where we calculate an employment-weighted median
from firm-level markdown estimates, are smaller than the corresponding unweighted estimates,
implying less monopsony power. The single ratio estimate implies a wage markdown of 5.6%, while
the double ratio estimate implies a wage markdown of -9.9%. Given the issues identified by Bond et
al. (2021) and uncertainty over the validity of the assumption that materials are free from
monopsony forces, our preferred estimates using the production approach are the single-ratio
estimates.3

That the weighted production-based results imply less monopsony power than the unweighted
results may appear strange at first glance, particularly if we think monopsony power is positively
correlated with firm size. We don’t see a clear pattern in the weighted or unweighted results
suggesting more or less monopsony power in the separation-based estimates. Estimates based on
total separation suggest slightly more monopsony power in the weighted results, suggesting larger
firms have marginally greater monopsony power. The opposite is true for estimates based on job-to-
job transitions.

3 n these columns, weighted and unweighted refer to the calculation of the median, not the estimation of the
production functions. The unweighted median is the median markdown estimated across all firms in the
sample, while the weighted median is estimated using employment weights.

34If the implied wage markdown (ﬁ from equation (3)), is negative, this suggests that the markup on

materials, used to control for product market power, is larger than the wage markdown. Yeh et al. (2022)
suggests this may result from a failure of the assumption that materials are free from monopsony forces and
means the markup on materials may reflect both product market and input market power. In these cases, the
double-ratio estimate measures the relative amount of monopsony power that firms possess over workers and
other materials suppliers. When the double ratio is less than 1, it suggests that firms have more price setting
power in the materials input markets than in the labour market.
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We further analyse the overall results in Table 2 by examining estimated markdowns by industry, and
the estimates are shown in Table 3. The top panel shows unweighted estimates, while the bottom
panel shows the weighted estimates. Columns 1 and 2 display separation-based estimates (using
total separations), while columns 3 and 4 show the median single and double ratio estimates from
the production approach. In the table, estimates outside the feasible range of 0-100% are in
parentheses.

These comparisons are also shown graphically in Figure 6. Here the columns show separation-based
estimates using the two wage variables — average observed wage and firm wage premium, while the
rows show the unweighted and weighted results, respectively. In all graphs, we plot the single-ratio
markdown estimate against the relevant separation-based markdown estimate. In the figures we
censor low and high outliers at either 0 or 100, respectively. Correlation coefficients are shown in the
top left corner in each figure. These are conditional on both the separation and production-based
estimates being within the feasible (0 — 100) range.

Of the industries where the markdown estimates are in the feasible range, unweighted separation-
based markdown estimates range between 2.5% in rental and real estates and 30% in construction.
Production based estimates range between 5.2% in transport, postal and warehousing to 44% in
professional and technical services. However, there are some industries where the estimated
markdowns are negative. This occurs in in both approaches but is more prevalent in the in the
production approach. Some of these industries are small and the estimates are likely poorly
identified (e.g., mining, utilities). The negative results in the separation approach are the result of
positive, but statistically insignificant estimates of the separation elasticity. In the production
approach, given that the wage share of revenue is positive, it must come from negative estimates of
the marginal product of labour, driven by the non-linear terms present in the translog production
function.?® The advantage of the translog function is that we can estimate firm-specific marginal
products and then calculate firm-specific markdowns. However, estimates of the marginal products
from the translog function can be volatile, particularly for firms with input factor ratios very different
to the industry mean.

These issues are exacerbated in the weighted results. The production functions are estimated using
mean-deviated variables, and the curvature of the production function is fitted around the mean.
Some large firms may have input factor ratios that are far from the within-industry mean, meaning
the estimates may be inappropriate for firms with extreme factor ratios, resulting in implausible
estimates for the marginal products. Given that the overall production-based results are
aggregations of firm-specific estimates based on industry-specific production functions, these large
outlier firms have an outsized influence on the weighted results. This issue is exacerbated in the
double-ratio estimates, where there are two sets of potentially poorly estimated marginal products.
That the production approach suggests less monopsony power than the separation approach more
likely reflects these identification and estimation challenges, rather than any structural difference in
the two estimators.

Identification and estimation challenges notwithstanding, where industries do have reasonable
estimates using both approaches, they are positively correlated. Among the small set of industries
with reasonable estimates in the weighted results, the correlation is relatively strong. However, this
is a small subset of industries and firms. Focussing on the unweighted results, industries where firms
appear to have greater monopsony power include construction (E) and professional services (M),
while firms in information media and telecommunications (1) and other services (S) appear to possess
less monopsony power. Given the identification and estimation challenges involved in the production
approach, our preferred set of estimates are those from the weighted separation approach.

35 These findings are consistent when using estimate for more detailed industry categories.
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Table 3: Estimated wage markdowns by industry

Total Total separations Production Production
separations firm wage approach approach
observed wage  premium single ratio double ratio
Unweighted
A Ag., forest and fish 22.1%** 16.9%** 24.3% 13.5%
B Mining (-21.5%) (-9.4%) 35.7% 35.5%
C Manufacturing 19.2%*** 15.5%*** 15.0% 9.7%
D  Utilities (-29.1%) (-6.7%) (-36.6%) (-69.2%)
E Construction 31.3%*** 22.9%*** 25.9% 22.7%
F Wholesale 23.3%*** 17.7%*** 11.4% -32.9%
G Retail 21.9%*** 20.4%*** 36.0% 24.0%
H Hospitality 20.9%*** 13.9%*** 29.1% 26.1%
Trans., post. and
| warehousing 12.5%%** 11.1%%** 10.0% 5.2%
J Info media and telecoms 12.6% 12.7% 25.9% 34.4%
K Finance and insurance (-109.9%) (-204.1%) (-32.0%) (-92.5%)
L Rental and real estate 9.5% 2.5% 20.5% 12.7%
M Prof. and technical services ~ 22.7%*** 14.7%*** 44.6% 23.3%
Admin. and support
N services 29.5%*** 18.6%*** (-4.4%) (-36.4%)
R Arts and recreation 16.5% 13.1% (-12.4%) (-64.8%)
S Other services 24 4%*** 17.7%*** 9.9% (-30.2%)
Weighted
A Ag., forest and fish 29.0%*** 21.1%*** 18.6% 7.3%
B Mining (-21.2%) (-8.1%) (302.4%) (509.6%)
C Manufacturing 7.7%*** 5.9%%** (-9.5%) (-17.7%)
D Utilities 17.6%* (-5.3%) (-35.3%) (-115.2%)
E Construction 26.0%* 15.5%* 40.3% 42.3%
F Wholesale 21.5%** 15.4%** 11.8% 6.8%
G Retail 37.9% 37.7% 17.8% 9.1%
H  Hospitality 96.7% 81.6% (-213.3%) (-249.8%)
Trans., post. and
I warehousing 11.8%* 13.0% (-26.3%) 20.7%
J Info media and telecoms (-221.2%) (-2.8%) (-46.7%) (-166.4%)
K Finance and insurance (-38.1%) (-84.0%) 71.0% (-36.4%)
L Rental and real estate (-97.8%) (218.3%) 29.0% 51.0%
M Prof. and technical services ~ 15.4%*** 10.0%*** (-29.4%) (-89.9%)
Admin. and support
N services 22.9%*** 9.2%** 0.5% (-116.4%)
R Arts and recreation 6.9% 7.9% 5.7% (-54.3%)
S Other services 58.4% 48.1% (-33.6%) (-99.1%)

Notes: estimates contained in parentheses are outside the feasible range of markdown estimates, 0-100%. ***, ** and *
indicate that the underlying separation elasticity estimate is statistically significant at the 1%, 5%, and 10% level,
respectively. We do not have standard errors for the production-based estimates.
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Figure 6: Comparing separation-based and production-based markdown estimates by industry — firm-fixed effect separation model and median production estimates

Total separations — observed wage Total separations — wage premium
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Notes: Each figure compares separation-based and production-based markdown estimates by industry. Two sets of production-based estimates are used (weighted single ratio,
unweighted single ratio), and four sets of separation-based estimates are used (total separations observed wage, total separations firm wage premium, both weighted and unweighted).
Estimates outside the feasible range are censored at either 0 or 100, whichever is closer. The 45-degree line shows where separation-based and production-based estimates are equal.
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Our estimates of direct labour supply elasticities are reported in Table A3 and Table A4 in Appendix
A. These estimates are highly sensitive to the choice of weighting. Unweighted IV estimates produce
labour supply elasticity estimates broadly consistent with estimates derived from separation
elasticities. However, the weighted estimates are very different. Table A4 explores this issue by
looking at the two MFP instruments in isolation. The sensitivity is most apparent when estimating an
employment-weighted regression using MFP estimates from a translog production function. We
believe the issues here stem from a failure of the exclusion restriction. While MFP is in principle a
demand shifter, and doesn’t affect the labour supply curve, its calculation as output less a
combination of inputs (including labour), does generate a negative correlation between MFP and
total labour which is independent of the wage. This relationship between MFP and firm size is
stronger when MFP is calculated from translog production function and employment weights are
used.
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6. Conclusions

As far as we are aware, we provide the first estimates of the overall extent of monopsony power in
New Zealand’s private sector labour market. We estimate monopsony power using three distinct
approaches. First, we estimate the wage elasticity of separations as suggested by models of dynamic
monopsony. Second, we estimate firm labour supply curves directly. Third, we implement the
production approach to estimating wage markdowns, following the approach of Yeh et al. (2022).

Using three alternative approaches we find evidence that monopsony power is present in New
Zealand’s labour market, with wage markdowns of up to 25%. There is a degree of overlap in the
estimates from the separation elasticity and the production approach. While estimates from the
separation approach tend to imply greater monopsony power than those based on the production
approach, this is likely due to identification and estimation challenges in the estimation of production
functions, rather than structural differences in the two approaches. Our estimates of wage
markdowns are in line with recent international evidence surveyed by Card (2022) and are on the
lower side of implied wage markdowns included in the meta-analysis of Sokolova and Sorensen,
(2021). Our estimates are also in line with those from Townsend and Allan (2024), which estimates
labour supply elasticities in a structural wage-posting model in New Zealand.

We have also explored variation in monopsony power across industries. These estimates are noisy
and should be interpreted with some caution it appears however, that firms in the construction and
professional services industries have greater monopsony power, while those in information media
and other services have slightly less monopsony power. More work will need to be undertaken to get
a better idea of the distribution of monopsony power across the labour market. Case studies of
industries with different degrees of monopsony power may be useful in deepening our
understanding of the factors contributing to differences in monopsony power across the economy.

We have estimated the extent of monopsony power possessed by the average firm or exerted over
the average worker in New Zealand’s private sector labour market. International evidence, and some
descriptive evidence produced in this paper, suggest that monopsony may be greater at the low-
wage end of the labour market (e.g., Langella and Manning, 2021; Webber, 2015). We have,
however, excluded large sectors of the workforce where monopsony power may be more prevalent,
such as the education and healthcare sectors. While New Zealand’s dynamic labour market and
flexible labour market settings may act as a counterweight to monopsony power, there may be
pockets of the labour market where these counterweights are less effective. Future research should
examine the distribution of monopsony power in different pockets of the labour market.

Our results imply the presence of important labour market frictions in New Zealand and the
consequences of these frictions for workers. However, these results do not provide much guidance
on the source of these frictions or whether they may be amenable to policy. Future work could
usefully also seek to better understand the sources of monopsony power to better inform policy
discussions around improving the functioning of New Zealand’s labour market and improving
outcomes for both workers and firms. The degree of monopsony power affects the extent to which
the benefits and costs of labour market polices, and other polices that affect the labour market,
accrue to employees or employers.
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Appendix A — comparing OLS and IV estimates of separation
elasticities and labour supply elasticities

Table Al: Separation elasticity estimates - comparing OLS and IV for total separations

OLS —wage OLS —premium IV—wage IV—premium
Unweighted

I/ 0.112%** 0.284%*** -1.590*** -2.180***
(0.0163) (0.0173) (0.132) (0.185)

N 257,445 257,445 257,445 257,445
R2 0.724 0.725 - -
Weak IV - - 296.9 341.7
OverlD p-value - - 0.00737 0.0141
UnderID p-value - - 0.000 0.000

Employment weighted

I/ 0.0453 0.369%** -1.529%** -2.154%**
(0.0492) (0.0533) (0.487) (0.775)

N 257,445 257,445 257,445 257,445
R2 0.857 0.857 - -
Weak IV - - 31.19 37.64
OverlD p-value - - 0.471 0.611
UnderID p-value - - 0.000 0.000

Notes: Standard errors, shown in parentheses, are clustered at the firm level. All regressions include year
dummies, firm fixed effects, and a set of workforce demographic controls (% of workforce by gender,
ethnicity, age groups, and the fraction of the workforce in primary urban areas, secondary urban areas,
and rural areas. Weak IV is the Kleibergen-Paap Wald rk F statistic (Kleibergen Paap, 2006). UnderID p-
value is the p-value from the Kleibergen-Paap rk LM test for underidentification. OverlID p-value is the p-
value from Hansen’s J test of overidentifying restrictions

Table A2: Separation elasticity estimates - comparing OLS and IV for job-to-job separations

OLS—wage  OLS—premium IV —wage V-
premium
Unweighted

I/ 0.0368* 0.132%** -1.907*** -2.618%**
(0.0192) (0.0205) (0.161) (0.222)
N 257,445 257,445 257,445 257,445
R2 0.652 0.652 - -
Weak IV 296.9 341.7
OverlD p-value - - 6.63e-06 2.44e-05
UnderID p-value 0.000 0.000

Employment weighted
I/ -0.0945 0.195** -2.482%** -3.499%**
(0.0611) (0.0782) (0.563) (0.896)
N 257,445 257,445 257,445 257,445
R2 0.811 0.811 - -
Weak IV - - 31.19 37.64
OverlD p-value - - 0.257 0.428
UnderID p-value - - 0.000 0.000

Notes: See notes to Table Al.

39 Monopsony in the New Zealand labour market



Table A3: Direct estimates of labour supply elasticities

OverlD p-value

OLS—wage  OLS —premium IV—-wage IV—premium
Unweighted
i 0.0298 0.489*** 0.0688 1.585%**
(0.0211) (0.0156) (0.162) (0.207)
Implied markdown = 1177 97% 67% 93% 38.7%
N 257,445 257,445 257,445 257,445
R? 0.942 0.943 - -
Weak IV - - 303.9 382.2
OverlD p-value - - 0.000 0.000
UnderID p-value - - 0.000 0.000
Employment weighted
i -0.388*** 0.316*** -2.484%** -1.364
(0.112) (0.0816) (0.713) (1.025)
Implied markdown = ﬁ 163% 76% -67% -274%
N 257,445 257,445 257,445 257,445
R? 0.988 0.988 - -
Weak IV - - 29.11 40.09
OverlD p-value - - 0.000 0.000
UnderID p-value - - 0.000 0.000
Notes: See notes to Table Al.
Table A4: Direct estimates of labour supply elasticities - comparing instruments
IV (CD)-wage IV (CD)- IV (TL)-wage IV (TL)-
premium premium
Unweighted
i 3.320%*** 3.993*** 0.605%** 0.808***
(0.229) (0.235) (0.165) (0.211)
Implied markdown = ﬁ 23% 20% 62.3% 55.3%
N 257,445 257,445 257,445 257,445
Weak IV 562.2 733.9 604.9 604.9
OverlD p-value - - - -
UnderID p-value 0.000 0.000 0.000 0.000
Employment weighted
Ui 3.178%** 4.036*** -1.174* -1.733%*
(0.855) (0.974) (0.676) (1.052)
Implied markdown = ﬁ 23.9% 19.9% -574.7% -136.4%
N 257,445 257,445 257,445 257,445
Weak IV 60.59 78.70 47.53 47.53

UnderID p-value
Notes: See notes to Table Al. CD indicates that MFP derived from a Cobb-Douglas production function is used as
the instrument. TL indicates MFP derived from a Translog production function is used as the instrument.
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