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Executive Summary

Introduction

Linked employer-employee data (LEED) are a valuable component of any country’s data infrastructure, because
they provide a more comprehensive understanding of the dynamics of the economy and labour market than
studying organisations and households in isolation.

The shortcomings of existing sources of LEED mean that the UK currently has a significant gap in its statistical
and research infrastructure. It implies that economic and social policy making is either based on UK LEED with
significant limitations, or it is based on insights developed from LEED in different economies and labour markets,
namely the US and Europe.

A strategic opportunity

This report argues that the UK now has a strategic opportunity to build a new LEED infrastructure around the
employment and earnings data from the HM Revenue and Customs (HMRC) Pay-As-You-Earn Real Time
Information (PAYE RTI) system. These data have the potential to overcome many of the limitations of existing
sources of LEED in the UK:

e They are comprehensive in coverage, covering almost all employee jobs in the UK.

e They are longitudinal, with unique identifiers enabling employee records to be grouped within
employing units and linked across time.

e They are high-frequency and regularly updated, by virtue of the real-time nature of the supply of
payslip information by employers to HMRC

e They are linkable to other datasets, either using the unique identifiers in the data or using the new
demographic and business indices developed by the Office for National Statistics (ONS).

We propose that the new LEED infrastructure should have the following components and features:

e It should be based around a linked employer-employee spine, containing unique and time-consistent
identity linkages which allow employees and employers to be tracked together over time

e The spine should be augmented with additional employee and employer characteristics, matched in
from administrative databases and surveys

e The data should be periodically updated and curated in a transparent and replicable way

e The data should be made available to researchers as a public good under controlled conditions.

Policy relevance

A new LEED infrastructure with these features could provide timely and authoritative information on a wide
range of policy-relevant issues. The report outlines a number of illustrative use cases, covering issues of direct
relevance to government, such as business dynamism, productivity, wage growth, inactivity and job quality. A
new LEED infrastructure would also provide the basis for a swathe of economic and social science research
that would enhance our understanding of the economy and labour market.



Curating a core infrastructure

In principle, there are already opportunities for accredited researchers to use the PAYE RTI data in the HMRC
Datalab and Integrated Data Service (IDS), conditional on obtaining permissions from relevant data owners.
However, we are proposing that the ONS, together with HMRC, the Economic Statistics Centre of Excellence
(ESCoE) and Administrative Data Research UK (ADR UK), take the lead in both constructing, documenting and
maintaining a canonical LEED infrastructure, built around PAYE RTI, in order to avoid a proliferation of LEEDs
which are constructed in a less-than-transparent fashion, potentially contain erroneous linkages, are difficult
to replicate, or in other ways fall short of best practice when designing a key data asset. We therefore
emphasize the importance of data curation.

The development of this LEED infrastructure is technically feasible, given the support of relevant stakeholders,
and the potential value is significant.

A roadmap for new LEED
The report sets out a three-stage roadmap for the development of a new LEED infrastructure:

e Stage 1: Utilise the PAYE RTl data to develop a LEED spine which will provide unique and time-consistent
identity linkages for employees and employers, allowing workers and firms to be tracked over time

e Stage 2: Develop linkages from the LEED spine to a range of existing administrative and survey data
sources, so that additional data on employers and employees can be added to the spine

e Stage 3: Use the spine as a sampling frame for new employer-employee surveys, so that gaps in our
existing measurement of the employer-employee relationship can be addressed.

To move forward, we propose that ESCoE, ONS and HMRC should collaborate over the next twelve months to
develop a prototype for a new LEED infrastructure, consisting of a LEED spine linked to a small number of
additional datasets. In doing so, ONS would build on its unique position as the UK’s National Statistical Institute
(NSI) with unrivalled capabilities to create research-ready datasets through data linkage. It would also build on
its experience with the PAYE RTI data and its existing relationships with HMRC, as owner of the PAYE RTI data.
ESCoE would contribute academic expertise in the creation and analysis of LEED. Additional collaborative
partnerships should also be sought with others in government and academia who have experience of PAYE RTI.

The goal, however, is to go beyond a prototype to create a sustainable LEED infrastructure that exists for many
years to come, akin to the Longitudinal Employer-Household Dynamics (LEHD) infrastructure in the United
States or the Linked Employer-Employee Data infrastructure (LIAB) in Germany. Therefore, attention must also
be paid to developing the prototype into a long-term data asset, owned and updated by the NSI, linkable to
other survey and administrative datasets and fit to address immediate and emerging policy needs.

To achieve this goal, government departments will have an important role in supporting data linkage. ADR UK
should also have a key role in supporting these linkage projects under its next phase of funding, beginning in
April 2026. Because the LEED spine will cover all workers paying tax in the UK, we envisage government and
ESRC may use it as a sampling frame for new surveys. Additional surveys will be necessary, both for economic
measurement and policy purposes, to enrich the administrative data with data items that more
comprehensively capture the employer-employee relationship. Policy makers and researchers will also be
critical in arguing for the creation of the data infrastructure, shaping its development to answer critical policy
guestions and fill evidence-gaps that government urgently needs to address.

We anticipate that all parties will seize the opportunity that we believe now presents itself for the UK to build
a new LEED infrastructure for the public good.



Motivation for a new LEED infrastructure

1.1 Introduction

Linked employer-employee data (LEED) are a valuable component of any country’s data infrastructure,
providing information on the interaction between workers and employers in the labour market across time
and space. Their unique features enable LEED to provide a more comprehensive understanding of the
dynamics of the economy and labour market — and the links between business performance and household
living standards — than if one were to study organisations and households in isolation.

At the centre of any LEED are observations on employees linked to their employing unit (see Box 1). When
these data offer comprehensive coverage of the economy and contain unique and time-consistent identity
linkages between employees and employers, they can form a linked employer-employee data spine, which
provides the basis for an extensive and highly-informative LEED data infrastructure.

Box 1: The basic features of linked employer-employee data

Linked employer-employee data (LEED) comprise data on employers and at least one or more of their
employees. The employer unit may be a workplace (‘local unit’) or an organisation (‘enterprise’). For
enterprises occupying a single site, the workplace and the organisation are synonymous. The best
available LEED offer data on employers and employees at multiple time points (longitudinal LEED).

Employer Employer Employer
1 2 i
[ ] '] [ ] '] [ ] ']
Employee [ Employee Bl Employee [l Employee [l Employee REIEmployee Employee M Employee BREEmployee
1 2 j 1 2 j 1 2 j

The value of integrated LEED has long been recognised in many other OECD countries, where LEED forms a
central part of the data infrastructure that governments and academics can leverage to understand the
operation of labour markets and the economy. However, no such data infrastructure currently exists in the
UK. This restricts our analytical capability and, ultimately, makes evidence-based policy making more difficult.
It also means that the UK is sometimes absent from international comparisons.! We propose that the
Economic Statistics Centre of Excellence (ESCoE) should collaborate with the Office for National Statistics
(ONS) and HM Revenue and Customs (HMRC) over the next 12 months to develop a prototype for a new LEED
infrastructure, consisting of a LEED spine linked to a small number of additional datasets.

1In the workshop on ‘Developing New Linked Employer-Employee Data for the UK’, held in London on 12t September 2024, Alexander
Hijzen, Head of the OECD’s LinkLEED network, stated that the UK is not a core part of the network’s current program of work because
of the limitations of the UK’s LEED infrastructure.



HMRC's sharing of employment and earnings data from its Pay-As-You-Earn Real Time Information (PAYE RTI)
system with the ONS provides a unique and exciting opportunity to build a new LEED infrastructure for the
UK. Specifically, the PAYE RTI data allow for the creation of the UK’s first linked employer-employee data
spine: a canonical, longitudinal reference database linking all payrolled employees to the organisational units
in which they are employed across space and time. The spine itself would have useful analytical potential. It
would also constitute an enabling infrastructure, providing a consistent frame through which a variety of
existing employee and firm-level administrative and survey datasets could be linked to one another, and acting
as a sampling frame for new employer and employee-level surveys.

LEED of this nature would have many research uses with high potential to impact policy making. They would
be valuable to government stakeholders and academic researchers with interests in the functioning of the
economy and labour market. They would enable the publication of new statistics on labour market dynamics,
complementing existing measures and supporting the long-term development of labour market statistics in
the UK. This could include using items from LEED to substitute for survey questions in the Labour Force Survey
(LFS) or the Annual Survey of Hours and Earnings (ASHE). They would also allow stakeholders to fill evidence
gaps on important questions for policy makers in areas such as economic growth, clean energy and barriers to
opportunity (see Table 1). Specific illustrations are provided in Sections 2-4.

Table 1: LEED and the government's missions

Economic Growth

e  Who benefits from economic growth?
e How do skills and other employee attributes contribute to firm productivity?
e How do changes in labour market regulation affect business performance?

Clean Energy ‘

e What are the impacts of decarbonisation on employees?
e What role do employees play in diffusing green innovation between firms?

Economic Opportunity ‘

e What are the lifecycle impacts of working at a high or low productivity firm on earnings?
e What are the risk factors associated with job loss and inactivity?

To build the prototype of the LEED spine, mentioned above, we propose that ESCoE, ONS and HMRC should
utilise the PAYE RTI data provided by HMRC to ONS under a Memorandum of Understanding (MoU).2 In this
prototype, linkages should be established to a small number of additional datasets held by ONS to
demonstrate the spine’s potential, including (but not restricted to) the Longitudinal Business Database. This
prototype infrastructure should be used to generate short-term outputs highlighting the value of LEED.
Collaborations should be sought with other stakeholders, such as Administrative Data Research UK (ADR UK)
and the Economic and Social Research Council (ESRC), in order to develop the prototype into a stable,
regularly-updated and integrated LEED infrastructure, with the potential for additional data linkages and with
the potential for the spine to be used as a sampling frame for new surveys. In parallel, we propose that ONS

2 This MoU operates under the permissive gateway created by the Statistics Registration Services Act (as amended by the
Digital Economy Act 2017).



and HMRC should seek to ensure that the LEED spine and surrounding infrastructure can be made available
within a trusted research environment for use by the wider research community.

Some moves towards wider data sharing have already been made with the depositing by ONS and HMRC of a
monthly PAYE RTI dataset with the Integrated Data Service (IDS) (see Integrated Data Service, 2025). This
dataset has been deposited in the IDS as a means of making available the data underlying the experimental
employment and earnings statistics published by ONS in collaboration with HMRC (see Leaker and Taylor,
2019). It covers the period January 2017 to December 2023 and is indexed to the Demographic and Business
Indices that form part of the ONS Reference Data Management Framework (RDMF). There is an expectation
that the dataset will be revised as data updates become available.

This dataset could be one starting point for the development of a new LEED infrastructure, using the promised
capabilities of the IDS to effect links to other datasets held on the platform. However, the standardisation
around monthly observations will not suit all needs, the linkage capabilities offered by RDMF indexation are
still largely unproven and the IDS is still in a developmental state. Any IDS-based data asset is also restricted
to analytical uses; the IDS dataset does not contain the identifying information that would be needed for it to
function as a sampling frame. So our view is that the PAYE RTI IDS dataset is best seen as one potential
realisation of the LEED spine. We propose that ONS and HMRC should incorporate the efforts involved in
creating and depositing this dataset within a broader initiative to establish a comprehensive and flexible LEED
infrastructure which will meet a variety of needs. We expand on this proposal in Section 1.4. First, however,
we discuss the value of LEED for evidence-based policy making and the UK’s international position.

1.2 The value of LEED for evidence-based policy making

LEED are uniquely valuable for a number of reasons. First, they provide observations from both the supply and
demand side of the employment relationship. This means that LEED can provide data on employee jobs and
remuneration which is consistent with information on employers. This is a key advantage in the production of
National Accounts (United Nations, 2025). The combination of data from employers and their employees also
makes it possible to answer research questions that are not easily addressed with employee-only or employer-
only datasets, where the set of observed characteristics is typically one-sided. For example, a rich analysis of
the drivers of firm productivity requires information on management practices, and on employees’ skills and
attitudes to work, to see inside the “black box” linking employer and employee inputs to firm performance
(see Bender et al, 2018).

Longitudinal LEED also allow for the publication of new economic statistics on labour market dynamics,
including hiring rates, separation rates and job-to-job flows (e.g. Abowd et al, 2005). They also facilitate
analysis of the interactions between labour market dynamics and business dynamics (e.g. Davis et al, 2006;
Upward and Wright, 2019), the factors which support job stability and career progression (e.g. Fredericksen
et al, 2016) and the importance of worker mobility for outcomes at both the worker and firm level (e.g.
Casarico and Lattanzio, 2024). One can also investigate the antecedents and consequences of the adoption of
particular management practices or technologies (such as Al). And one can investigate the implementation of
regulations or the provision of business or worker support, permitting a more rigorous assessment of policy
interventions than might otherwise be the case.

LEED also make it possible to understand the sources of heterogeneity in employees’ experience of work in
more detail. For instance, one can determine the relative importance of firm and employee attributes in
shaping wage inequality or job insecurity (e.g. Criscuolo et al, 2023a; Henning and Stadler, 2023). This
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perspective is often missing from employee-only datasets, which may then attribute firm-level variance to a
person’s demographic traits, occupation or region (see Phan et al, 2023).

1.3 The UK’s position internationally

Across the OECD, policy makers and researchers rely on LEED to provide insights into the operation of labour
markets and the employment relationship. It is common for the National Statistical Institute to re-purpose
administrative data which is available as a by-product of government activity such as taxation, social security
transfers or other interactions between government and organisations or citizens. Many countries also
supplement these administrative data with large-scale survey data drawn from employers and/or employees.

Three countries — the United States, Denmark and Germany — provide an indication of what is feasible.

In the United States, the Longitudinal Employer-Household Dynamics (LEHD) dataset comprises a quarterly
database of linked employer-employee data covering all wage earners. The core of the LEHD consists of data
on jobs and earnings. Employee demographic characteristics and employer characteristics are matched in
from other sources, along with annual information on firm sales and productivity, and data on firms’
management practices

The Danish Integrated Database for Labor Market Research (IDA) is an annual database combining information
on the universe of labour force participants and workplaces in Denmark. The IDA is compiled from a variety of
registers maintained by Statistics Denmark. Data on annual hourly earnings is augmented with employee
characteristics from the Population Register and Education Register. Employer characteristics and annual
accounts data are linked in from various firm-level registers (e.g. FIRE, FIRM).

The German Linked Employer-Employee Data (LIAB) combines individual employment biographies generated
from the social security system with establishment data collected from administrative sources and an annual
establishment panel survey. Since 2012, the IAB has also used the LIAB as the basis for additional, periodic
linked employer-employee surveys which collect additional data on human resource practices, employee work
attitudes and wellbeing.

Further information on the LEHD, IDA and LIAB is provided in Appendix A. Summary information on the LEED
that is available in other countries —including France, Italy, Portugal, Norway, Sweden and New Zealand among
others — is provided in the appendices to various OECD publications (e.g. Criscuolo et al, 2021, 2022, 2023a,
2023b).

These various LEED infrastructures have a number of common features:

e The data infrastructure is based on a linked employer-employee spine that gives comprehensive
coverage of employees and their employing organisational units

e This spine contains unique and time-consistent identity linkages for employees and employers to
allow workers and firms to be tracked over time

e The spine is augmented with additional employee and employer characteristics, matched in from
administrative databases and surveys

e The data are periodically updated and curated in a transparent and replicable way by the National
Statistical Institute (or government agency in the case of the IAB)

e The data are made available to the research community as a public good under controlled conditions.



Such an infrastructure does not currently exist in the UK. There are many sources of data which provide
insights into the supply and demand sides of the labour market (Figure 1), but few of these are linked
employer-employee datasets.

In terms of LEED, evidence based policy-making and evaluation in the UK is currently heavily reliant upon the
Annual Survey of Hours and Earnings (ASHE). The ASHE is based on a 1% sample of employee jobs, with
employees selected into the sample via the last two digits of their National Insurance number (NINo). The data
are longitudinal, since employees appear in the issued sample in each year that they hold an employee job,
with a unique personal identifier allowing observations for the same employee to be linked over time. The
data also contain an Inter-Departmental Business Register (IDBR) enterprise reference number, enabling
analysts to identify employee observations from the same firm. The ASHE data have been augmented via
linkages to other datasets, notably by the Wage and Employment Dynamics (WED) project team. However,
with only a 1% sample of employees, ASHE is very limited in what it can say about a single firm’s workforce.
The reliance on annual observations and the relatively high rates of longitudinal attrition (Forth et al, 2024)
also limit what the data can say about employment and earnings dynamics at the individual level.

Figure 1: Key sources of UK data on firms and employees
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The DfE’s Learning and Education Outcomes dataset (LEO) is designed to provide insights into the long-term
effects of education on people's lives, particularly their employment, earnings, and benefits. It aims to help
researchers and policymakers understand the pathways people take through education and into the labour
market. LEO links together de-identified data on individuals from various sources including: education records
(from schools, colleges, and universities); employment and earnings information (from HMRC); and benefits
information (from DWP). Employer information is matched in at enterprise-level from the IDBR using PAYE



employer references. These employer references allow one to identify employees in the same firm. However,
LEO does not give comprehensive coverage of the labour market, including only those people who were either:
(a) born since 1985 and have engaged with the state school education system in England (plus those attending
independent schools, who are included in the Key Stage 4 and Key Stage 5 data); or (b) were born before 1985
and have attended an English further education institution since 2002/03. The employer information is also
limited to characteristics such as size, industry and legal status.

A third source of LEED comes from the series of Workplace Employment Relations Surveys (WERS), although
this series has not been updated for over a decade. WERS was initially a survey of workplaces only, conducted
in 1980, 1984 and 1990, but in its last three iterations (1998, 2004 and 2011) it supplemented the survey of
workplace managers with a random sub-sample of up to 25 employees from those workplaces. Historically,
the WERS data provided a critical source of evidence for policy makers when examining the implications of
new legislation in areas such as the minimum wage, trade union recognition, employee information and
consultation, equal opportunities and flexible working (Drew et al, 2013). However, the use of the workplace
as the unit of observation made it difficult to collect or match on accounting-type data on business
performance, thus limiting the survey’s contribution to the productivity debate. The survey was also
challenging to administer, because of the reliance on the employer to facilitate the sampling of employees.
The sample design, and the survey’s use of face-to-face interviewing for managers also made it resource-
intensive, meaning that it was repeated on a long cycle, which limited opportunities for longitudinal analysis.

The shortcomings of existing sources of LEED mean that the UK currently has a significant gap in its statistical
and research infrastructure. This means that economic and social policy making is either based on UK LEED
with significant limitations, or it is based on insights developed from LEED in other settings, namely the US and
Europe. However, the UK now has a strategic opportunity to get back to the frontier by developing new LEED
based around the PAYE RTI data: the fourth source of LEED indicated in Figure 1.

1.4 A strategic opportunity

Historically, the PAYE RTI data have only been available for research within the HMRC Data Lab, where they
can only be linked to other HMRC datasets. However, the data are now becoming more widely available under
the provisions of the Digital Economy Act (2017). In particular, PAYE RTI data are now routinely shared with
ONS under the MoU discussed in Section 1.1. This allows ONS to use the data to generate experimental
earnings and employment statistics (Leaker and Taylor, 2019) and also for wider statistical and research
purposes (e.g. ONS, 2024), since the MoU allows ONS to link PAYE RTI to other specified ONS datasets. As
noted above, one version of the data has recently been deposited with the IDS (Integrated Data Service,
2025).3

The PAYE RTI overcome several of the limitations of existing sources of LEED in the UK:

e They are comprehensive in coverage: an employer must register for PAYE if they pay at least one
employee at or above the lower earnings limit for National Insurance contributions (£123 per week
for the 2024/25 tax year). Registered employers must then supply HMRC with information on each
employee on their payroll (including those below the lower earnings limit). This generates a set of

3 Extracts from PAYE RTl are also provided by HMRC to DfE to augment the LEO dataset. Similarly, employee-level extracts are provided
to DWP for the construction of their Employment Characteristics and RAPID databases.
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records covering almost all employee jobs in the UK, linked to the PAYE schemes under which they are
registered.

e They are longitudinal: Employees are uniquely identified by their NINo. Employers are uniquely
identified by the PAYE scheme reference number, which can be linked within ONS to the unique
enterprise reference numbers (Entrefs) used on the Inter-Departmental Business Register.* These
identifiers enable employee records to be grouped within employing units and linked across time.

o They are high-frequency and regularly updated: Employers are required to submit information to
HMRC each time they pay their employees. The PAYE RTI dataset collates these ‘payslips’, most of
which record either weekly or monthly information on an employee’s gross earnings, income tax
deductions, National Insurance contributions and pension contributions. ONS holds data from April
2014 onwards and continues to receive regular updates from HMRC.

e They are linkable to other datasets: Whilst the data provided within the PAYE RTI dataset itself is
relatively limited, the availability of unique employer identifiers (PAYE references) and employee
identifiers (NINos) enables the PAYE RTI data to be used to create a “LEED spine”: a series of reusable
longitudinal identity linkages. The key identification variables then enable linkages to be made with
other datasets, either directly , or indirectly via the ONS demographic and business indices that form
part of the RDMF.>

Use of the data is necessarily restricted. The current MoU between ONS and HMRC allows HMRC to share
identifiable PAYE RTI data with ONS for the purposes of supporting ONS’ functions. These functions may
include the production of statistics or research within ONS. The MoU does not permit data sharing outside
ONS. However, Part 5, Chapter 5, Section 64 of the Digital Economy Act (2017) provides a permissive legal
gateway to facilitate the sharing of de-identified data by ONS and HMRC for accredited research purposes, on
the condition that any such data is made available only to accredited researchers in a secure environment. It
is these DEA research powers that have been used to facilitate the recent deposit of PAYE RTI data in the IDS.

1.5 Our proposal

In our view, the roadmap for the development of a new LEED infrastructure comprises three related stages:

e Stage 1: Utilise the PAYE RTI data to develop a LEED spine which will provide unique and time-
consistent identity linkages for employees and employers, allowing workers and firms to be tracked
over time

e Stage 2: Develop linkages from the LEED spine to a range of existing administrative and survey data
sources, so that additional data on employers and employees can be added to the spine

e Stage 3: Use the spine as a sampling frame for new employer-employee surveys, so that gaps in our
existing measurement of the employer-employee relationship can be addressed.

To move forward, we propose that ESCoE, ONS and HMRC should collaborate to develop a prototype for a
new LEED infrastructure, consisting of a LEED spine linked to a small number of additional datasets already
held within ONS. In doing so, ONS should build on its unique position as the UK’s National Statistical Institute
with unparalleled capabilities to process and link disclosive datasets for the creation of research-ready data.
This work would also build on ONS’ and HMRC's experience with the PAYE RTI data (Leaker and Taylor, 2019;

4Some organisations operate more than one PAYE scheme and so that mapping is not one-to-one. See Section for a further discussion.

5 The same concept of a LEED spine was central to the construction of the UK Longitudinal Business Database (LBD) (Lemma et al.,
2023).



Integrated Data Service, 2025), their existing MoU, and ONS’ experience in building the UK Longitudinal
Business Database as a reference spine of businesses (Lemma et al, 2023). ESCoE would contribute academic
expertise in the creation and analysis of LEED. Additional collaborative partnerships should also be sought with
those outside ONS who have experience of using PAYE RTI data, such as the Wage and Employment Dynamics
Project team, who have linked PAYE RTI to ASHE for research use (Ritchie et al, 2025), the Centre for the
Analysis of Taxation, who are linking PAYE RTI to HMRC business datasets in the HMRC Datalab, and others
who have used PAYE RTI to generate experimental labour market statistics (Dorsett and Hug, 2022).

If the prototype serves to solidify the case for investing further in new LEED for the UK, collaborations would
then be required from other stakeholders, such as ADR UK and ESRC, in order to develop the prototype into a
stable, regularly-updated and integrated LEED infrastructure, incorporating additional data linkages and with
the potential for the spine to be used as a sampling frame for new surveys. The intention would be to use the
DEA research powers (subject to HMRC consent) to make non-disclosive elements of this LEED infrastructure
available for use by accredited researchers within trusted research environments. We propose that ONS would
act as the custodian of this LEED infrastructure, maintaining and updating the infrastructure as new data
become available. The over-arching intention would be to create a transparent, robust, replicable and valuable
public good which can support research and policy making into the future: a major addition to the UK’s wider
data infrastructure.

1.6 Outline of the remainder of the report

The remainder of the report outlines the key features of a future LEED infrastructure for the UK in more detail
and sets out a road map for the development of this infrastructure.

e Section 2 discusses the key features and of the LEED spine and outlines important considerations for
its construction and use.

e Section 3 outlines the range of linkages that could be made between the LEED spine and other existing
sources of administrative and survey data.

e Section 4 then discusses opportunities to use the LEED spine as the sampling frame for new surveys,
in the spirit of WERS.

e Section 5 concludes by summarising the key features and capabilities of a new LEED infrastructure
built around the PAYE RTI data, and by proposing a series of next steps.
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Developing the LEED spine

2.1 Introduction

This section discusses the key features of the LEED spine, and outlines some of the main considerations in its
construction.

At its core, a LEED spine would comprise a set of comprehensive, longitudinal identity linkages, connecting
individual employees to their employing enterprises across successive time periods. These linkages may be
thought of as identifying ‘jobs’, where a job is defined as a match between an individual employee and an
individual employer at a specific time point.

Construction of the spine relies on PAYE RTI data as this is the only data source for the UK which can provide
a comprehensive mapping of employee jobs to employers. It does so by providing regularly-updated
information from employers on the payments they are making to employees within their PAYE scheme (or
schemes). Employees are uniquely identified by NINos. The canonical LEED spine would be created by
combining the NINo-PAYE linkages in the PAYE RTI dataset with the PAYE-Entref linkages contained within L-
WEP, which is an ONS data table linking Enterprise Groups, Enterprises and PAYE schemes, and used in the
construction of the LBD (Lemma et al., 2023).

The LEED spine would constitute a dynamic reference framework linking employees to their employers.
However, it would also have important analytical capabilities. For instance, it could be used as a means of
measuring labour dynamics, including rates of employee mobility across firms, and firm-level hiring and
separation rates. The spine could also serve as flexible, reusable and consistent framework to link a wide range
of employee-level and firm-level data from administrative and survey sources. And it could be used as the
basis for employer-employee sampling. Table 2 summarises the key properties of a flexible and re-usable LEED
spine, distinguishing it from an ad hoc linked employer-employee dataset compiled for a specific research
project.

Table 2: Features of a data spine vs a linked dataset

Data spine Ad hoc linked dataset

Primarily consists of identification information, | Contains identifiers but primarily consists of
including reference numbers, along with some basic | variables that give additional information about the
characteristics of the job employee, employer or job, deriving from data
linked to the spine

Repeatedly updated to capture longitudinality and | One-off construction, making use of longitudinal or
continuity across the full series cross-sectional information, depending on the
research question

Constructed transparently to be replicable and re- | Tailored for one type of use, according to the
useable as the basis for different linkage projects research question in mind

Can be used as a sampling frame for future surveys | Constructed for secondary analysis only

Adapted from Lemma et al. (2023)
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The remainder of the section first outlines the key features of the PAYE RTI data which make it valuable as the
basis for a LEED spine; some limitations of the data are also identified. The section then goes on to discuss
briefly how the PAYE RTI data would be processed to create the LEED spine. Finally, the section outlines some
potential analytical uses. Section then goes on to discuss use of the spine as a framework for data linking, and
Section discusses use of the spine as a sampling frame.

The PAYE RTI IDS dataset (Integrated Data Service, 2025) and other realisations of the PAYE RTI data, such as
those described by Dorsett and Hug (2022) and Ritchie et al. (2024), provide useful reference points for the
data processing tasks involved in creating a canonical LEED spine.

2.2 Input data and key features

An overview of the PAYE RTI data was provided in Section 1.4. The core content of the dataset consists of a
series of records of payments paid by employers to their employees within their PAYE scheme (or schemes)
(see Figure 2). The data is intended to capture all PAYE schemes where at least one employee earns above the
Lower Earnings Limit for National Insurance and, in these schemes, all employees are covered. These core
details are provided in a suite of three data files:

o PAYE scheme file: information on the PAYE scheme through which the employer makes
payments to the employee

o Employment file: information on the employment (or job) that the employee holds with the
employer

o Payments file: information on payments made to the employee within the job

A number of ancillary files then provide additional details. For instance, one data file provides some basic
demographic information about the employee, such as their gender and date of birth. Another data file
provides an end-of-year summary of all payments made in a job over the previous tax year.

The Payments file provides information on:

e All pay, including wages, salaries, fees, overtime, bonuses and commission

e All statutory payments (e.g. Statutory Maternity Pay, Statutory Paternity Pay)
e Benefits in kind, expenses and redundancy payments that are paid via payroll
e Payments from registered occupational pension schemes.®

The payment data do not capture any benefits, expenses and payments that are not paid via the payroll. They
also exclude stock options not paid through payroll, employer National Insurance contributions and employer
contributions to pension schemes.

The nature of the pay period varies between employees. Most are paid either monthly or weekly, but the data
also allow for fortnightly, quarterly and other intervals, as well as one-off payments (see Table 3). The mixture
of payment periods requires some standardisation: this process —termed ‘calendarisation’ —is outlined briefly
in Section 2.3.1.

Further information on the content of PAYE RTI is provided in HMRC’s RTI Data Item Guide (HMRC, 2023),
although the data files provided by HMRC to ONS and others typically contain a restricted set of variables.

61t is generally not possible to separate components of wages (e.g. to identify the value of bonuses); however, benefits in kind and
pension income can be distinguished from earnings.
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Figure 2: Basic structure of PAYE RTI data

- Scheme file

PAYE scheme 1
I}

. .

- Employment file

A5 A 45
Employee 1 Employee 2 Employee 3 )

Pay period 1

- Payment files

Pay period 2

S B

=E R
S S B

Pay period 3 §
Payments Payments Payments

Table 3: Payment periods in PAYE RTI

Payment period

w1 Weekly

W2 Fortnightly

w4 4 Weekly

M1 Calendar Monthly
M3 Quarterly

M6 Bi-annually

MA Annually

10 One-off’

IR Irregular

7 A 'one-off' payment is where someone is employed to do a one-off piece of work, say, for one week or month, and only receives one
payment. This differs from the other pay frequencies where an employee remains in your employment although paid on an irregular,
quarterly or annual basis.
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The main advantages of these PAYE RTI data over other sources such as ASHE or the LFS were alluded to in
Section . Specifically, the data are:

e Comprehensive in coverage: covering all payrolled employees and their jobs in the UK

e Longitudinal: such that employee records can be linked across time from a starting point in April 2014

o High-frequency and regularly updated: with employers required to submit information to HMRC each
week or month they pay their employees, and with ONS continuing to receive regular updates from
HMRC.

e Linkable: such that one can identify all employees paid within a specific PAYE scheme, and such that
employees and PAYE schemes can be linked to other employee and employer datasets.

The data do have a number of limitations, however:

e Limited data on hours worked: Employers are asked to supply information on the employee’s normal
weekly working hours on each employment record, coded to one of five categories (Up to 15.99 hours;
16-23.99 hours; 24-29.99 hours; 30 hours or more; Other — if the employee does not have a regular
working pattern or if the payment represents pension income). This categorical information was
originally designed to assist with eligibility for Working Tax Credits. However, it prohibits the
derivation of hourly earnings (e.g. for the purposes of identifying proximity to the National Living
Wage) and the identification of zero-hours contracts.?

e No data on occupation: The data contain no occupational classification. This must be linked in from
other sources, where available (see Section 3).

e No establishment identifier: In organisations with multiple establishments (workplaces), there is no
information which connects employees to a specific establishment. Workplace location must
therefore be derived (see Section 2.3.1).

These limitations are not unique to PAYE RTI. For instance, the US LEHD lacks data on hours, occupation and
workplace location.

2.3 Creating the LEED spine

2.3.1 Processing the PAYE RTI data

The primary objective in processing the PAYE RTI data is to create a reference dataset which connects
individual employees to PAYE schemes across successive time periods. Since individual employees are
identified via unique National Insurance numbers (NINos) and PAYE schemes are identified via unique PAYE
reference numbers (PAYErefs), this involves the creation of a longitudinal NINo*PAYEref panel.

The obvious starting point for creating the NINo*PAYEref panel is the Employment data file, which notionally
holds start and end dates for each job. However, in practice, observed earnings in the Payments data file are
sometimes inconsistent with these dates, with payments sometimes being observed before the recorded start
of the job or after the recorded end. The derivation of job spells therefore requires some imputation using
data from both the Employment file and the Payments file. With this in hand, however, one is able to identify
job matches and their duration, which in turn allows for the creation of a NINo*PAYEref panel at any chosen

8 A proposal to require employers to report the number of paid hours worked by an employee within each pay period
was dropped in January 2025 (HMRC, 2025).

14



frequency (daily, weekly, monthly, quarterly, annual etc). For example, a quarterly panel would align with the
periodicity in the LBD.

As shown in Table 3, payments in PAYE RTI may refer to a variety of different pay periods. Around three-fifths
of jobs are paid monthly and around one quarter are paid weekly (Integrated Data Service, 2025), with the
remainder paid at other frequencies (e.g. fortnightly). In order to create a panel with a common unit of time
(e.g. a quarterly panel) it is necessary to put the payments recorded in PAYE RTI onto a consistent time-basis
via a process of calendarisation. The payments recorded in PAYE RTI are first converted into daily employment
pay rates for the estimated period of employment over which the work was done. These daily pay rates are
then multiplied by the estimated number of days worked in the period on which the panel is based (in this
example, quarter-by-quarter).®

These approaches, and other nuances of processing PAYE RTI, are set out in more detail in ONS (2022a),
Dorsett and Hug (2022: Appendix A) and Ritchie et al (2024).1°

There are some differences between PAYE RTl and other established sources of statistics in terms of coverage
and content (see Leaker, 2022). For instance, PAYE RTl includes anyone who has a paid employee job, whereas
the ONS Workforce Jobs (WFJ) series and LFS statistics include only those aged 16 or over. PAYE RTl includes
pension income, which would not be included in measures of earnings captured in other ONS series. However,
the RTI series tracks the employee jobs (EJ) element of WFJ closely (see Figure 3). And after removing those
records which are judged to refer to occupational pension payments, the level and growth rate of weekly pay
in the PAYE RTI data is similar to that shown in the Average Weekly Earnings (AWE) series (Figure 4) and the
distribution of weekly pay is very similar to the distribution found in ASHE (see Figure 5).

9 This is preferable to simply summing payment amounts over a particular period, which can be problematic when aggregating data
for jobs paid monthly and jobs paid weekly, as the number of weeks can vary in a month.

10 The PAYE RTI IDS User Guide contains little detail on how the data have been processed for deposit in the IDS, but one can infer
some details from ONS methodological publications relating to their experimental employment and earnings statistics, such as ONS
(2022a).
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Figure 3: Number of employee jobs from PAYE RTI, Workforce Jobs (WF]) and the Labour Force Survey (LFS)

30 32
1

28

Millions
26

24
I

22

o
N

T T T T T
2014q3 2017q1 201993 202241 2024q3

— PAYERTlI  ————- WFJ  ceeeeeeees LFS

Notes: g1 = January-March; g3 = July-September. Values are seasonally adjusted. WFJ counts the number of employees, aged 16 years
and over, that an organisation directly pays from its payroll; collected through a survey with a specific count date (source ONS series
BCAJ). RTI counts anyone who has a paid employee job during the reference period; it is a monthly average of daily counts of the
number of payrolled employees (source: ONS, 2025a). LFS counts the number of people aged 16 years and over in employee jobs (not
the total number of jobs held) (source: ONS series MGRN).

Figure 4: Average (mean) weekly pay from PAYE RTI and Average Weekly Earnings (AWE)
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Notes: Seasonally adjusted. The PAYE RTI series (source: ONS, 2025a) covers Northern Ireland, HM Armed Forces and government-
supported trainees paid via PAYE, pay-rolled redundancy payments and signing-on fees, all of which are excluded from AWE (source:
ONS series KAB9). We convert the published monthly PAYE RTI figure to weekly for comparison purposes.
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Figure 5: Distribution of weekly pay in PAYE RTI and ASHE
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Notes: Compares weekly pay in HMRC PAYE RTI data and ASHE at the point in time of the ASHE survey (April) for employees with
only one job. p10=10th percentile and so on. Source: Ritchie et al. (2025)

2.3.2 The employer dimension of the LEED spine

The process outlined above generates a NINo*PAYEref panel. However, the PAYE scheme is an administrative
unit, the boundaries of which are determined by the employer. Some employers run multiple schemes for
different groups of staff (e.g. monthly paid and weekly paid staff). In some cases, an employer may pay the
same employee via different PAYE schemes (e.g. one scheme for regular earnings, another for bonuses). These
decisions are not standardised across employers. Moreover, the PAYE unit is not a recognised statistical unit,
and not a unit commonly used in other business datasets. So it has significant limitations as an end point for
reference purposes, and also as a basis for analytical work and data linking.

Figure provides a basic illustration of the different units that may be used to identify a business (or part of a
business). For statistical purposes, it is optimal for the employer identifier to be based upon a recognised
statistical unit. However, in multi-site businesses, the PAYE RTI data contain no data on the establishment
(local unit) at which the employee works. The natural employer unit for the LEED spine is therefore the
enterprise. An enterprise is defined as the smallest combination of legal units that is an organizational unit
producing goods or services, with a certain degree of autonomy in decision-making, especially regarding
resource allocation.
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Figure 6: Business structure on the IDBR
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Source: Lemma (2023)

Enterprise Reference Numbers (Entrefs) can be attached to PAYE schemes by using the L-WEP table held by
ONS and used in the construction of the LBD (Lemma et al., 2023). The L-WEP table acts as a reference table
for all longitudinal links between Enterprise Groups, Enterprises and PAYE schemes. Once the Entref has been
added to the NINo*PAYEref panel, it will be possible to aggregate an employee’s pay and employments across
multiple PAYE schemes within the same Enterprise (if there are multiple schemes), to create a job-level panel
(NINo*Entref panel) which would form the basis of the LEED spine. An important criterion here is that the
longitudinal spine of Entrefs should be consistent with records of firm entry and exit in the LBD.!

Column 2 of Table 4 shows the distribution of employees according to the number of PAYE schemes in the
enterprise. It implies that some aggregation across schemes may be needed for up to one-third of all
employees in the PAYE RTI data, but this represents the extreme scenario where different schemes are used
to issue different types of payment to the same employee; more likely, different schemes are used for
different types of employees. For those employees paid via multiple PAYE schemes in the same enterprise,
the summing of pay across schemes within a given NINo*Entref pairing is straightforward. However, some
rules may need to be devised to address cases in which the multiple PAYE records in such a pairing offer
conflicting information on the nature of employment (e.g. on the start date).

1 One minor complication in creating the Entref-level panel is that, in some cases, multiple employers use a single PAYE
scheme to report PAYE information to HMRC. However, is not accepting requests for new “pooled PAYE schemes” and
the remaining schemes are only used by a small number of employers.
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Table 4: Distribution of employees across enterprises with specific numbers of PAYE schemes or Local Units

Number of PAYE schemes or Local Units Distribution of employees @ Distribution of employees
recorded on BSD according to number of according to number of

PAYE schemes (column %) Local Units (column %)
0 0.1 17.0
1 67.7 22.9
2 14.8 6.5
3 5.6 33
4 3.5 2.6
5 or more 8.2 47.6
Total 100 100

Source: Business Structure Database (counting only the numbers of live PAYE schemes and live Local Units)

Local units are not identified in the PAYE RTI data and so the data provide no information on the site at which
the employee works in the case of multi-establishment organisations. However, the data do contain
information on the employee’s residential location. This information can be used to assign employees to local
units probabilistically, by combining the residential location with information about the location of an
enterprise’s local units (taken from the IDBR) and data on travel times. The LEHD provides a template for such
a worker-to-establishment imputation procedure (see Abowd et al, 2005: 174-179). This could be translated
to PAYE RTI and validated using data from ASHE or the Census, both of which collect data on an employee’s
residential and workplace location. Imputed data on workplace location should then be sufficient to allow the
LEED spine to generate granular place-based statistics.*?

In the LEHD, the imputation procedure affects 30-40 per cent of employees (Abowd et al, 2005: 174). Our
estimates from the BSD indicate that around 60 per cent of employees in the UK work in multi-establishment
enterprises and could require imputation of their establishment address (see column 2 of Table 4). The figure
may be higher in our case than in the LEHD because the LEHD input data is state-specific; the imputation is
then only required for employees belonging to enterprises with multiple establishments in the same state.

One final issue which arises at this point is that many ONS business datasets to which the LEED spine might be
linked use the Reporting Unit, rather than the Enterprise, as the unit of observation. Examples include the
Annual Business Survey and Management and Expectations Survey. We return to this issue in Section as part
of the discussion of data linking.

2.4 lllustrative uses

The core purpose of the LEED spine is to act as a canonical reference framework, serving as the basis for linkage
projects and new linked employer-employee surveys. However, the basic spine will also have immediate
analytical uses as a stand-alone dataset.

12 See Lane and Stephens (2006: 270-272) for one discussion of the application of LEED to regional analysis. One would not seek to use
the imputed local unit as a basis for survey sampling because there is likely to be some measurement error for individual employees.
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First, it can serve as the basis for generating new statistical indicators measuring worker flows (specifically
hiring rates, separation rates and job-to-job flows). Such indicators will help to extend our understanding of
business dynamism in the UK. See Use Case 1 in Appendix B for further details.

Second, by measuring the earnings implications of different types of worker flow, it can serve as the basis for
new statistical indicators to aid our understanding of the dynamics of wage growth in the UK. See Use Case 2
in Appendix B.

We expect these statistical indicators would be of value to the ONS, HM Treasury, the Bank of England and
the Department for Business and Trade, among others.
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Linking additional data to the LEED spine

3.1 Introduction

The LEED spine offers comprehensive longitudinal coverage of the population of employees, but the range of
data items is relatively narrow and, hence, sufficient to answer only a small set of research questions.
Nevertheless, the LEED spine can act as a flexible, reusable and consistent framework for linking other data
sources. The LEED spine would then serve as an enabling infrastructure through which one can link various
sources of employee and firm-level data to provide new insights into the supply and demand sides of the
labour market.

Combining data in this way would generate a new, enhanced research dataset that can be used to address
research questions that cannot adequately be addressed with a single source. It is also possible to use one
source to assess the quality of the other (see Jarmin, 2019; Benzavel et al, 2020). For Jarmin (2019: 165), this
integration of different sources of administrative and survey data is the hallmark of a 21 century statistical
infrastructure.

In this section, we discuss how the LEED spine could be augmented by linking to other existing sources of
administrative and survey data. Such linkages rely on a number of enabling conditions:

e Reliable linkage methodologies: In some cases, it will be possible to link the employer and employee
records in the LEED spine to other data sources by direct record linkage, using unique, common
identifiers (NINos in the case of employees; Entrefs in the case of employers). Many datasets do not
contain these identifiers. In the past, this would have made linkage difficult. However, the ONS
Research Data Management Framework is providing new opportunities to link datasets that do not
share common, unique identifiers (see Box 4).

e Management of disclosure risk: The sharing of data for research in the UK rests on the “five safes”
principle (safe people, safe projects, safe settings, safe data and safe outputs). Linking datasets
together necessarily raises the risk of disclosure by extending the set of data items that are observed
for a given firm or worker, with the potential to make those data less ‘safe’. However, in other
countries with extensive LEED infrastructures, this is managed by providing researchers with specific
cuts of the data, containing only the data items required for the analysis.

13 Jarmin (2019) also includes unstructured digital data (from transactions or online interactions) within his framework. There has been
progress in developing such sources for statistical use (e.g. Hansen et al, 2023), but generally their development is some way behind
that of administrative and survey data sources, and so we do not consider them here for reasons of brevity. We recognise that they
could contribute to a LEED infrastructure in the future.
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e legal basis for data linking: The existing MoU between the ONS and HMRC allows ONS to link the PAYE
RTI data to a range of other datasets held within ONS, for the purposes of supporting ONS’ functions.
New consents would be needed from HMRC and other data owners if the PAYE RTI were to be linked
to other datasets not covered by the MoU, and if any linked data assets were to be made available
outside ONS for research purposes. It is not possible to pre-judge those decisions. However, the Digital
Economy Act 2017 (DEA) provides a permissive legal gateway that facilitates the linking and sharing of
de-identified data by public authorities for accredited research purposes (see ADR UK, 2023). The data
owner must still give consent, but this is more likely to be given if the potential linkage is motivated
by a strong use cases. We provide some illustrative use cases at the end of this section.

Box 2: The ONS Reference Data Management Framework

The Reference Data Management Framework (RDMF) is a collection of datasets that have been linked
together to create a demographic index, location index and business index for the UK. These indexes
contain one record for each person, location and organisation, respectively. Within each of these
indices, each record has its own reference number (or index ID). In cases where one wishes to link two
datasets which do not share a unique common identifier, the two datasets are first matched to the
relevant index based on identifying variables. Those variables are then removed and the two datasets
are linked via the index ID. ONS (2025d) provides further details.

Some of the potential linkages that could be made between the LEED spine and other datasets are illustrated
in Figure . Section 3.2 then discusses some of the links to business data in more detail, whilst Section 3.3
discusses some of the links to employee data. Several illustrative use cases for linked LEED are outlined in
Section 3.4.

Some linkages have already been made. The Wage and Employment Dynamics Project has linked a 1% subset
of HMRC PAYE RTI records to ASHE and the HMRC Self Assessment (SA) data (Ritchie et al, 2024), with a further
link to Migrant Worker Scan (MWS) data currently in progress. The Centre for the Analysis of Taxation (CenTax)
has linked HMRC PAYE RTI data to a variety of HMRC business datasets to inform taxation policy for top
earners. The ONS Health Research Group has linked PAYE RTI to the 2011 and 2021 Census datasets and to
hospital episodes (ONS, 2024b, 2025c). ONS is also in the process of linking PAYE RTI to the Labour Force
Survey (LFS). This implies that there is a great deal of experience to draw on. However, these linkage projects
have been undertaken separately from one another. There is value in bringing this existing expertise together
and making the LEED spine the focus of future linkage activity, to aid replicability and transparency and to
avoid unnecessary duplication.
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Figure 7: Map of potential linkages to the LEED spine
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Notes on data sources: Black type = PAYE RTI; blue type = ONS/government datasets; green type = data outside government. Solid line
= data likely to be available for all employees or employers; dashed line = likely to be available only for a subset. The abbreviated
names of datasets (in italics) are expanded in the text.

3.2 Linkingto business data

On the employer side, any linkages should seek to attach data on business demographics, performance and
management practices. Potential datasets include:

Longitudinal Business Database (LBD) — Enterprise level: A quarterly business reference database built from
consecutive snapshots of the IDBR which have been linked longitudinally to capture births, deaths and changes
in activity. It provides quarterly data on such demographic events, along with enterprise turnover,
employment, industry, location and legal status.

Annual Business Survey (ABS): An annual survey of businesses covering the production, construction,
distribution and service industries. It provides indicators of economic activity such as the total value of sales
and work completed by businesses, the value of purchases of goods, materials and services, stocks, capital
expenditure, and total employment costs.

Management and Expectations Survey (MES): A periodic survey of production and service industries designed
to gather information on the use of structured management practices and business expectations. Undertaken
in 2017, 2020 and 2023.

Trade in Goods (TiG): Captures trade in good transactions reported to HMRC for administration and tax
purposes. Contains information on the country of dispatch or destination, the value of trade and the
commodity type.
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Financial Analysis Made Easy (FAME): This commercial dataset contains information on companies registered
at Companies House in the UK. It covers company financials (balance sheet, profit and loss account), along
with information on the company’s ownership structure.

One issue which arises in linking to many business datasets is that they are not collected at Enterprise level.
Specifically, most ONS business datasets (including the ABS and MES) are collected at Reporting Unit (RU)
level. FAME is constructed at the Company level. This does not preclude data linking, since ONS has reference
tables linking Reporting Units and Company Registration Numbers to Enterprises (see Lemma, 2023).
However, there is not a one-to-one correspondence between Enterprises and Reporting Units, or between
Enterprises and Companies, in all cases.

Considering the case of an ONS business survey collected at RU level, such as the Annual Business Survey,
there may be a need for some aggregation across RUs before data can be linked to the LEED spine at Enterprise
level. Table 5 provides information on the number of RUs per Enterprise, weighted by employment. It suggests
that this particular aggregation issue may affect around one third of employees, although this is an upper
bound since it assumes that multiple RUs feature in the underlying dataset. If the dataset includes only one
RU of a number within the Enterprise, one pragmatic approach is to take this RU to represent the whole.

Table 5: Distribution of employees according to the number of Reporting Units in the enterprise

Number of Distribution of
reporting units employees (column

%)
0 0.1
1 63.7
2 19.1
3 6.7
4 4.0
5 or more 6.4
Total 100.0

Source: Business Structure Database

3.3 Linking to employee data

On the employer side, any linkages should seek to attach data on employee demographics, occupation,
education and other sources of income. Potential datasets include:

2011 and 2021 Census of Population (Census): Provides data on (almost) the whole population of the UK on
Census Day. Collects data on various demographic characteristics (ethnicity, disability, religion, country of
birth) alongside educational attainment, job characteristics (occupation, hours), employer characteristics
(industry, workplace location) and household circumstances.

Higher Education Statistics Agency (HESA) data on students: Covers students’ engagement in courses that lead
to a higher education qualification. Contains data on qualification type, level, subject(s) studied, whether
completed and degree classification.
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Migrant Worker Scan (MWS): A dataset produced by HMRC which identifies all NINos that are issued by
application from foreign nationals. Any person who wants to take paid employment in the UK must have a
valid NINO. Those who enter the country after the age of 16need to apply for a NINO and the data records
their date of arrival in the UK, date of NINO issuance and nationality at time of application.

Self Assessment (SA) returns: A dataset produced by HMRC which contains data provided by individuals
submitted a Self Assessment return for tax purposes. Provides data on the individual’s income from
employment, self-employment, investments, property and other sources relevant for the administration of
the tax system.

Registration and Population Interaction Database (RAPID): Created by the DWP to provide a single coherent
view of citizens' interactions with DWP and HMRC across the tax year. Provides information on benefit awards
by type (including household-based benefits), tax credits and pensions in payment, alongside information on
employment (from PAYE RTI), self-employment (from SA), migrant status (from MWS).

3.4 lllustrative uses

Appendix B provides a number of illustrative examples of how LEED could be linked to other data for policy
analysis.

In Use Case 3, we outline the potential to use linked LEED for the evaluation of forthcoming changes to
National Insurance Contributions (NICs) by linking the LEED spine to the LBD and ABS. We expect this use of
LEED would primarily be of interest to HMRC, HM Treasury, the Low Pay Commission and the Bank of England.

In Use Case 4, we outline the potential to use linked LEED to analyse productivity and wage growth, also by
linking the LEED spine to the LBD and ABS. We think this use of LEED would primarily be of interest to ONS,
HM Treasury, the Department for Business and Trade, and the Bank of England.

In Use Case 5, we outline the potential for linked LEED to be used to identify the risk factors associated with
economic inactivity by linking the LEED spine to the LBD, Census, HESA data, health data and RAPID. We expect
this use of LEED would primarily be of interest to the Department for Work and Pensions.

In Use Case 6, we outline the potential for linked LEED to be used to investigate the “winners” and “losers”
from trade, by linking the LEED spine to the LBD, Census, HESA data and trade data. We expect this use of
LEED would primarily be of interest to the Department for Business and Trade.

3.5 A proposedroadmap for data linkage

As a starting point, we propose the ONS should seek to link the LEED spine to the LBD on the firm side and the
2011 and 2021 Censuses of population on the employee side. These datasets have the advantage that ONS is
the data owner, and the data are also comprehensive in their coverage of firms and workers. This would add
some basic demographic information about each enterprise and each employee to the LEED spine.'* Such data
are likely to be useful to all researchers using the LEED spine.

14 The Census would only provide data for those in employee jobs in/around 2011 or 2021, but these data could be spread out over
other periods in the panel.
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We propose that a second stage of linking would focus on the Annual Business Survey (ABS), on the firm side,
and qualifications data from the Higher Education Statistics Agency (HESA), on the employee side. Again, these
data are likely to be of broad value.

Further linkages to other datasets could then be made at a later stage, depending on the particular research
use that is prioritised.
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Using the LEED spine as a sampling frame

4.1 Introduction

Thus far, we have discussed the linking of datasets that already exist, and which might be expected to continue
to be available in the future. However, this suite of datasets is not completely sufficient for the analysis of
labour market and employment relations issues in the UK. This is because many interesting aspects of the
employment relationship are not recorded in administrative data or in existing surveys that are linkable to the
aforementioned spine. Key examples include measures of corporate governance or leadership, aspects of
firms’ investments in intangibles, non-wage dimensions of job quality, and measures of employee
engagement, commitment and well-being. Obtaining data on these issues involves running new surveys that
can be linked into the wider data infrastructure by virtue of being sampled from the data spine.

In this section of the report, we discuss two specific ways in which the LEED spine might be used as a sampling
frame for repeated employer-employee surveys that regularly add data to the existing infrastructure. One
approach is to use the LEED spine as the basis for a new and improved version of the Workplace Employment
Relations Survey (WERS), involving a new series of surveys on both the employer and employee side. The
German Linked Personnel Panel (LPP) provides an obvious precedent (see Box 9). Another approach is to use
the spine as the basis for adding an employee component to future waves of the ONS Management and
Expectations Survey. These options cover similar ground, and might be seen as alternatives in some sense,
although a WERS-type survey would likely cover a broader set of issues.

Box 3: The German Linked Personnel Panel (LPP)

The IAB in Germany has used their linked employer-employee spine to conduct periodic linked surveys
of employers and employees — the Linked Personnel Panel (LPP) — which provides data resembling that
previously collected in Britain via WERS. In the LPP, a subset of establishments participating in the IAB
Establishment Panel have been selected and interviewed to collect more information on the
establishment’s HR practices. The establishments’ employees have then been selected from the linked
register and surveyed to collect information on their job characteristics, personality, work attitudes,
organizational commitment and well-being. The LPP has thus far been conducted in 2012, 2014, 2016,
2019 and 2021 (Mackeben, 2023).

This is not the only potential use of a LEED spine for sampling, however. A LEED spine could also be used as
the basis for targeted linked employer and employee surveys that address specific areas of government policy,
such as changes to employment contracts, flexible working provisions or regulations governing information,
consultation and trade union recognition. It could equally be used as the basis for linked surveys on developing
issues, such as remote working and the use of Artificial Intelligence.

As in the case of linked data, the use of the LEED spine as a sampling frame comes with some specific
considerations:

o legal basis for data sharing: ONS would need to obtain HMRC’s approval to use PAYE RTI data as a
sampling frame, if this is not already covered by the existing MoU. Assuming that consent is provided,
ONS would then be able to use employee details in the LEED spine as the basis for the employee
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component of a linked employer-employee survey. Employer details are already under ONS control
via the IDBR. If a suitable data sharing agreement were in place, ONS would also be able to pass sample
information to a contractor to undertake any survey on ONS’ behalf. Finally, HMRC would also need
to provide consent to ONS for onward disclosure of the survey data for research purposes (under the
DEA), since the employer-employee linkages derived from PAYE RTI would necessarily feature as part
of the research dataset.

e Burden on survey respondents: The burden on survey respondents must be managed in any survey
exercise. This burden may arise from the length of any survey or repeated survey requests. The former
can be managed by ensuring that the survey does not attempt to re-capture information already
available via data linking. The latter can be managed by centralised monitoring and control of survey
requests, as is already done on the employer side via sample rotation for small businesses. Both are
made easier by embedding new surveys within a broader LEED infrastructure.

4.2 Administering new WERS-type surveys of employers and employees

The WERS series has been commended as a “major and distinctive achievement of British social science”
(Heery, 2014: 513). The series generated three linked employer-employee datasets in 1998, 2004 and 2011,
and was valued by policy advisors, governments and academics alike, being used extensively in regulatory
impact assessments, research and teaching.

The employer component of WERS was based on a sample of workplaces (local units) taken from the IDBR and
comprised a wide-ranging interview with the senior manager responsible for employment relations issues,
covering the governance and management of the workplace. For the employee component, the WERS
interviewer obtained a list of all employees from the workplace manager and sampled 25 at random on site,
issuing each employee with a self-completion questionnaire asking about the employees’ skills, job tasks and
attitudes to work.

The unusual approach to sampling employees is not thought replicable in the current environment. The
employee data — being anonymised in the field — is also unlinkable to other data sources. However, a LEED
spine would allow one to undertake regular new, inter-connected surveys of employers and employees —
covering some of the topics that featured in the WERS surveys — and to do so in such a way that the resulting
survey data was fully linkable to existing administrative (and survey) data on the sampled employers and their
sampled employees.

In practical terms, sampling would be undertaken by first drawing a stratified random sample of enterprises
from the IDBR to form the issued sample on the employer side. Interviews would be conducted with the
senior HR manager in the enterprise, conducted by telephone, video-call or push-to-web.

The LEED spine would then be used to sample a specified number of employees working at each of these
sampled enterprises. The number of employees sampled in each enterprise could be fixed, so as to equalise
the burden across workforces, or it could be set as some proportion of the workforce so as to capture a similar
degree of variance within each workforce. The choice would ultimately be determined via piloting. Employees
would be contacted directly at their home address (not via the enterprise) to avoid interference from

15 This is an important, but necessary, break from the WERS series, which sampled at workplace (local unit) level. It is possible to sample
at local unit level from the IDBR but, as discussed in Section 2.3.2, it is not possible to allocate employees to local units with certainly
when creating the LEED spine.
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managers (a potential weakness of the WERS approach), and could be invited to respond to the survey via
post, telephone or push-to-web.

The advantage of using the LEED spine, apart from sampling, is that a range of data items will be available for
many of the employers and employees in the spine via data linking. For instance, on the employer side, many
businesses will have accounting-type data on firm performance available in the ABS. On the employee side,
one will have earnings data (and work histories) from the PAYE RTI, and demographic information available
from various sources. This will reduce the number of data items that need to be collected in the surveys.

The surveys would substantially enhance the range of data items available in the LEED infrastructure. The
kinds of issues that could be covered are summarised below, based on the coverage of the WERS management
and employee questionnaires. Any new questionnaires would be designed with a maximum completion time
of 25-30 minutes.

The value of these data for investigating issues such as productivity and job quality are such that we would
propose that such surveys are repeated every 3-5 years. lllustrative use cases are provided at the end of the
section.

Table 6: Potential coverage of new WERS-type surveys

Employer survey Employee survey ‘

e Ownership characteristics and networks e Contractual status

e Recruitment practices e Structure of earnings

e Training and skill development practices e Job demands and working hours

e Team working e Flexibility and working time quality

e Task allocation e Autonomy and employee involvement
e Flexible working arrangements e Promotion prospects and job security
e Performance management practices e Skill development and utilisation

e Information and consultation practices e Trust and fair treatment

e Employee representation e Job satisfaction and well-being

e Payment systems and pay determination e Employee engagement

e Dispute resolution procedures e Organisational commitment

e Equality, diversity and inclusion practices e Technology use including Al

e Use of technology and Al

e Values and corporate culture

4.3 Adding an employee component to the Management and Expectations
Survey

There is some overlap between the issues that might be covered in a WERS-type employer survey and the
issues covered by the existing ONS Management and Expectations Survey (MES). So one might alternatively
consider whether the LEED spine could be used to add an employee component to the MES.

The MES samples firms with 10 or more employees excluding firms in agriculture, financial services, and the
public sector. In 2023, the issued sample comprised around 53,000 firms with an achieved response rate of
26.9%, implying around 14,000 responses. In 2024 ONS piloted a Public Sector Management Practices Survey,
covering similar issues, with a response rate of 18%.
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It should be recognised that the topics covered in the MES are somewhat narrower than those covered in
WERS. Table 7 provides an overview of the coverage of MES, for comparison with the first column of Table 6.
Crucially, WERS covers aspects of team production, employee involvement and workplace organisation
which do not appear in the MES, but which are seen as important drivers of performance in other parts of
the literature (Lawler, 1986; Huselid et al., 1995; Powell, 1995). However, if the MES is to continue to form
part of the UK’s survey infrastructure, adding an employee component to this repeating employer survey is
perhaps a more pragmatic approach to generating rich survey-based LEED than instituting an entirely new
linked survey series. Some broadening of the MES questionnaire would help to square the circle.

Table 7: Coverage of the ONS Management and Expectations Survey

e Ownership structure and networks

e Management skills and locus of decision-making
Remote working

Use of targets and key performance indicators
Business improvement practices

Recruitment practices

e Training and development

e Performance management

e Promotion practices and performance pay

e Expectations about future business outcomes
e Use of technology and Al

4.4 lllustrative uses

Two illustrative uses of linked, survey-based LEED are provided in Appendix B.

In Use Case 7, we outline the potential to use survey-based LEED to understand the factors that drive
employee engagement and commitment in organisations, and the role that employee attitudes and
behaviours play in driving firm performance. We expect this use of LEED would primarily be of interest to
the Department for Business and Trade, Acas and HM Treasury.

In Use Case 8, we outline the potential to use survey-based LEED to understand the factors that shape job
quality and employee well-being. We expect this use of LEED would primarily be of interest to the
Department for Business and Trade, Acas, the Low Pay Commission and the Department for Work and
Pensions.
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Next steps

In the previous sections of this report, we have argued that the UK can — and should — build a new LEED
infrastructure to provide timely and authoritative information on a range of policy-relevant issues such as
business dynamism, productivity, wage growth and job quality. In contrast to many competitor countries, a
comprehensive and high-quality LEED infrastructure does not currently exist in the UK. However, this could be
developed by building a LEED spine, based on HMRC PAYE data, to which a range of existing administrative
data and new surveys can be linked for research use.

The development of this LEED infrastructure is technically feasible, and there is a clear desire across
government and academia for the UK to have it. The potential value is significant. If the infrastructure is well
designed, government would have better information when designing policy, economic and social science
research would be boosted by access to high-quality data, and one would avoid unnecessary duplication by
replacing ad hoc efforts with a sustainable and coherent program of data development and data linking.

In our view, the roadmap for the development of this new LEED infrastructure comprises three related stages:

e Stage 1: Utilise the PAYE RTI data to develop a LEED spine which will provide unique and time-
consistent identity linkages for employees and employers, allowing workers and firms to be tracked
over time

e Stage 2: Develop linkages from the LEED spine to a range of existing administrative and survey data
sources, so that additional data on employers and employees can be added to the spine

e Stage 3: Use the spine as a sampling frame for new employer-employee surveys, so that gaps in our
existing measurement of the employer-employee relationship can be addressed.

To move forward, we propose that ESCoE should collaborate with ONS and HMRC over the next 12 months to
develop a prototype for a new LEED infrastructure, consisting of a LEED spine linked to a small number of
additional datasets. In doing so, ONS would build on its unique position as the UK’s National Statistical Institute
with unrivalled capabilities to create research-ready datasets through data linkage. It would also build on its
experience with the PAYE RTI data and its experience in building the LBD as a reference spine of businesses.
Fundamentally, it would also build on its existing relationships with HMRC, as data owner of the PAYE RTI data.
ONS and HMRC have a critical role to play as data custodians, providing continuity, trust and credibility in the
eyes of data owners, researchers and future survey participants. ESCoE would provide academic expertise in
the creation and analysis of LEED. Additional collaborative partnerships should also be sought with others in
government and academia who have experience of using PAYE RTI.

The goal, however, is to go beyond a prototype to create a sustainable LEED infrastructure that exists for many
years to come. Thus, attention must be paid to developing the prototype into a fully-fledged infrastructure.

To achieve this goal, there will be an important role for government departments in supporting data linkage,
and we envisage a key role for ADR UK in supporting these linkage projects under its next phase of funding,
beginning in April 2026. We also envisage an important role for government and ESRC in supporting new
surveys which use the LEED spine as a sampling frame. Policy makers and researchers will also be critical in
arguing for the creation of the data infrastructure, shaping its development and ensuring that (if implemented)
it is used to generate an evidence base that impacts policy-making.

We hope that all parties will seize the opportunity that we believe now presents itself over the next 2-3 years
for the UK to build a new LEED infrastructure for the public good.
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Appendix A: LEED infrastructures in other countries

The US Longitudinal Employer-Household Dynamics (LEHD) dataset

In the United States, the Longitudinal Employer-Household Dynamics (LEHD) dataset comprises a quarterly
database of linked employer-employee data covering all wage earners. The core data on jobs and earnings are
derived mostly from the state unemployment insurance systems, which is shared with the US Census Bureau
under a partnership arrangement. Employee demographic characteristics are matched in from the decennial
population Census and the annual American Community Survey, whilst employer characteristics are matched
in from the Quarterly Census of Employment and Wages (QCEW) and Census Bureau Longitudinal Business
Database (CBLBD). Annual information on firm sales and productivity are matched in from the revenue-
augmented version of the CBLBD (see Haltiwanger, 2017), whilst data on firms’ management practices can be
linked in from the Managerial and Organizational Practices (MOPS) survey (see Buffington, 2017). Abowd et al
(2004) and Lane and Stephens (2006) provide general introductions to the dataset, whilst detailed metadata
is presented in Graham et al (2022). Data is available from most states from the late 1990s onwards.

LEHD data is used to generate a range of indicators of labour market dynamics, including the Census Bureau’s
Quarterly Workforce Indicators (QWI/), LEHD Origin-Destination Employment Statistics (LODES), Job-to-Job
Flows (J2J), and the Post-Secondary Employment Outcomes (PSEO) data. The LEHD microdata is available to
approved researchers via the Federal Statistical Research Data Center (FSRDC) network. The microdata have
been used to publish research on a number of topics, including the links between earnings inequality and job
mobility (Abowd et al, 2018) and the links between pay, productivity and management practices (Wallskog et
al., 2024).

The Danish Integrated Database for Labor Market Research (IDA)

The Danish Integrated Database for Labor Market Research (IDA) is an annual database combining information
on the universe of labour force participants and workplaces in Denmark. The IDA is compiled from a variety of
registers maintained by Statistics Denmark. Data on annual hourly earnings is derived from the Salary
Information Register (SOR), with unemployment status also observed from the Unemployment Statistics
Register (CRAM). Employee characteristics are matched in from the Population Register (CPR) and Education
Register (UDDA). Employer characteristics and annual information from firms’ accounts can be linked to the
IDA from various firm-level registers (e.g. FIRE, FIRM) held by Statistics Denmark. Researchers have also linked
the IDA to firm-level surveys of innovation practices (DISKO). Timmermans (2010) and Bobbio and Bunzel
(2018) provide introductions to the dataset. Data is available from 1980 onwards. Research using IDA
microdata includes studies of the wage returns to education and work experience (Bagger et al, 2014), the
effects of job creation/destruction on wages (Belzil, 2000), and the effects of employee diversity on firm
innovation (Ostergaard et al, 2011; Parrotta et al, 2014a) and productivity (Parrotta et al, 2014b).

The German Linked Employer-Employee Data (LIAB)

The German Linked Employer-Employee Data (LIAB) combines individual employment biographies generated
from the social security system with establishment data collected from administrative sources and an annual

establishment panel survey. The component datasets are compiled by the Federal Employment Agency (BA)
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at the Institute for Employment Research (IAB). The Individual Employment Biographies (IEB) database
provides information on all employment spells at a given establishment within a calendar year, and the
average daily wage, taken from notices of employment filed by the employer. Data on the employer comes
primarily from the IAB Establishment Panel - an annual representative survey of around 16,000
establishments, sampled from the BA’s establishment register. The survey includes questions on employment,
capital investment, turnover and a limited number of management practices. The Establishment History Panel
(BHP) then provides additional data on the gender, age, occupational status and qualifications of the
workforce at the establishment, compiled from individual social security records. Employee data is available
from 1975 onwards; the IAB Establishment Panel extends back to the mid-1990s. Heining (2014) provides an
overview of the LIAB, with the microdata having been used to publish research on a number of topics, including
the role of workplace heterogeneity in driving wage inequality (Card et al, 2013; Huffman et al, 2016) and the
effects of corporate taxes on wages (Fuest et al, 2018). Since 2012, the IAB has also used the LIAB as the basis
for additional, periodic linked employer-employee surveys which collect additional data on human resource
practices, employee work attitudes and wellbeing (data similar to that previously collected in the British
Workplace Employment Relations Survey) (Mackeben, 2023).
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Appendix B: lllustrative use cases

Use Case 1: Generating new indicators of business dynamism

What is the policy issue to be addressed?

A dynamic economy has a healthy rate of job creation and destruction, facilitating the reallocation of
labour from less productive to more productive enterprises. So a lack of business dynamism could lie
behind stagnation in productivity or wages (Goldin et al., 2024; Hurst and Kahn, 2023).

The long-standing approach to measuring business dynamism has focused on changes in the stock of
jobs in the firm (also known as “job flows”). Job creation is estimated by measuring net employment
increase in growing firms and the stock of employment in new firms. Similarly, for job destruction.
However, this approach captures only part of the picture. A business with two quits during a period and
one new hire has a net change of one destroyed job, but this arises through the outflow of two workers
and the inflow of a third. A more complete understanding requires data on “worker flows”, so that one
can measure enterprises’ hiring activity and job separations, and the extent to which hires and
separations arise through worker reallocation across firms or movements from/to non-employment.

Worker flows and job flows are necessarily related. However, worker flows provide a more sensitive
measure of business dynamism because they capture within-firm reallocation (e.g. laying off workers
in one area and hiring in another). They also better capture short employment spells, which may arise
from uncertainty over match quality, or highly-volatile patterns of demand. Davis et al. (2012) provide
an analysis of job flows and worker flows for the US using the LEHD. Bachmann et al. (2021) provide a
similar analysis for Germany using a dataset derived from the LIAB.

Why can this issue not be addressed satisfactorily with existing data sources?

The UK'’s statistics on business dynamism are primarily generated using the LBD which provides
measures of net change in total employment for each business. This yields statistics on rates of job
creation, job destruction and job reallocation (see ONS, 2024c). However, the LBD does not contain
data on worker flows, and so it is unable to decompose net changes in stocks into hiring and separations
or identify extent to which hiring and separations arise from reallocation of workers across firms or
movements from/to non-employment. Estimates of workers flows are available from the LFS (see ONS,
2025b; Gomes, 2012), but these lack granularity due to limited sample sizes, and they are not
necessarily consistent with estimates from the LBD, being produced from a different data source.

How would the LEED spine fill this evidence gap?

A LEED spine would enable the identification of worker flows (and job flows) for each business.
Specifically, it would enable the ONS to generate internally consistent measures of hires, separations,
job creation, and job destruction at the enterprise and aggregate level. It would also enable the
measurement of worker reallocation across firms and movements to/from non-employment on a basis
that is consistent with measures of hiring and separations. Finally, it would provide estimates at a more
granular level than is currently possible from the LFS, notably by detailed industry sector. This would
provide a more complete understanding of business employment dynamics in the UK.
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Use Case 2: Generating new indicators of wage growth

What is the policy issue to be addressed?

The UK has experienced slow growth in average earnings over the past decade. However, even when
there is little change in the average rate of earnings growth, individual workers experience a
distribution of earnings changes. Some achieve earnings growth within the same job as they gain
experience, others grow their earnings by moving to higher-paying firms, and still others see their
earnings fall as a result of job loss.

Headline measures of wage growth typically rely on unconnected firm and worker-level data. This
provides a descriptive portrait of earnings changes, particularly at the mean. However, related to
the issues outlined in Use Case 1, this provides only a limited understanding of the dynamics that
underlay wage changes at the aggregate level. A fuller understanding can be obtained if one is able to
observe the earnings changes associated with different worker flows in the labour market (i.e.
separating the wages paid to new hires from wage growth on the job). This can aid our
understanding of the influence of cyclical factors on wages, the degree of wage rigidity within ongoing
employment contracts, and the implications of job loss, e.g. through decarbonisation.

Hahn et al. (2017) and Tanaka et al. (2023) use the LEHD to reveal how the contribution of different
flows to aggregate wage growth changes in the US. Hijzen et al. (2024) present a comparative analysis
of the US and Norway to understand the impact of different economic systems on wage dynamics.
Abowd et al. (2018) go beyond the mean, using the analysis of worker flows to understand changes in
earnings inequality in the US.

Why can this issue not be addressed satisfactorily with existing data sources?

Average weekly earnings (AWE) is the ONS' lead indicator of short-term changes in earnings. AWE is
based on the Monthly Wages and Salaries Survey (MWSS), which collects aggregate data from
businesses on the total amount paid and number of paid employees. It provides no worker-level data.

The Labour Force Survey (LFS) collects information on the earnings of individual employees, and in its
longitudinal form, observes worker flows. However, the earnings data is not considered to be of high
quality. ASHE is considered to provide more reliable earnings data, deriving from employers’ payrolls
(as in the case of MWSS), and has been used to analyse the dynamics underlying wage growth (see
Elsby et al., 2016; ONS, 2022b). However, ASHE suffers from non-random panel attrition and it is not
possible to separate panel exit due to job loss from exit due to employer non-response (see Forth et
al., 2024).

How would the LEED spine fill this evidence gap?

A LEED spine would enable the identification of the earnings changes associated with worker flows into
and out of employee jobs. This would enable the decomposition of growth at the mean (or at different
points of the earnings distribution) into the contributions from: changes in hiring wages, earnings losses
of displaced workers, earnings growth arising from job-to-job moves, and earnings growth among those
who remain in the same job. Any analysis would necessarily be based on a calenderised measure of
weekly or monthly earnings from PAYE RTI. This implies that analysis of ASHE would continue to be
useful as a means of understanding the importance of changes in hours worked.
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Use Case 3: Using data linked to the LEED spine to evaluate the impact
of changes to National Insurance

What is the policy issue to be addressed?

The 2024 Autumn Budget announced changes to National Insurance (NI) contributions for employers.
The changes included raising the contribution rate, lowering the threshold below which no NICs are
due, and increasing the Employment Allowance. This complex set of changes will impact firms in
different ways depending on the number of staff they have and the pay of those staff, though for most
firms it will represent an increase in payroll costs. Firms are likely to adjust along one or more margins:
raising prices, reducing wages (relative to otherwise), reducing headcount (by either firing or reducing
hiring), reducing hours worked, investing in capital, accepting lower profit margins. These effects are
each of interest in themselves. However, the combination of employer responses also has the potential
to have meaningful implications for inflation and monetary policy.

Why can this issue not be addressed satisfactorily with existing data sources?

Current datasets do not provide enough detail about the firm and its workers to fully analyse the effects
of the policy. The Annual Survey of Hours and Earning (ASHE) includes data on pay of employees, and
contains some firm-level information; but as a 1% sample of employees across the whole economy,
there is very little scope to analyse pay distributions within firms, which are important as a means of
identifying businesses that are most (or least) affected by changes in NIC earnings thresholds. Other
datasets like the Monthly Wages and Salaries Survey contain data on firm-level average wages, but not
on the distribution of earnings across workers within the firm. MWSS also over-represents larger firms,
while the impact will be proportionately greater for smaller firms. Without a link to firm level data on
business performance or investment, it is also difficult to evaluate the impact of the NI changes on
business decisions.

How would a new LEED infrastructure fill this evidence gap?

Comprehensive LEED based on PAYE RTI data would allow comprehensive assessment of the effect of
the NICs changes on firms, since it would contain information on the pay of all workers within each firm
alongside a range of worker and firm characteristics. Analysts could use these data to identify exposure
to the policy, and then to examine some of the changes that occur within firms. If the LEED were
regularly updated (e.g. monthly or quarterly), it could be used to monitor the effects of the current NICs
changes. The LEED spine would offer some opportunities for analysis, in terms of observing changes in
headcount, hiring rates, separation rates and labour costs. However, it would be particularly useful if
the LEED could also have linked data from other surveys, such as data on vacancies from the Vacancies
survey, data on business performance from the ABS survey, and on capital investment from the QCAS
and/or ABS survey.

For a LEED to be of most use in this context, it would need to be accessible within the next year, and
ideally as soon as possible.
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Use Case 4: Using data linked to the LEED spine to analyse productivity
growth and wage growth

What is the policy issue to be addressed?

Productivity growth has been weak in the UK for over a decade. Real wage growth has also been slow
for much of that period. Trends in productivity and wages are of major interest to policy makers:
productivity is a key parameter determining the growth rate of the economy, and wage growth
(especially over and above any improvements in labour productivity) has important implications for
inflation and monetary policy. However, many things about wage-setting and productivity growth in
the UK are not known due to a lack of suitable data sources. In particular, it would be valuable to better
understand the extent to which wages and productivity are driven by firms or workers (or their
interaction). Some research questions include:

- Do more productive firms attract more productive workers?

- How does the nature of worker-firm sorting vary across sectors and regions, and to what extent
can it explain the diffusion of innovation, and trends in productivity and wages?

- How much do worker characteristics matter for workers’ earnings, compared to firm-level
productivity and pay setting?

- Is recent pay growth driven by an improvement in worker skills, the result of job switching, or
due to changes in how firms set pay?

Analysis of such questions is commonplace in countries with LEED data. Examples from the US and
Germany include: Bender et al. (2018); Haltiwanger et al. (2018); Wallskog et al. (2024); and Card et
al. (2024, 2025).

Why can this issue not be addressed satisfactorily with existing data sources?

The decomposition of wages and productivity into firm, worker and match components is usually done
by estimating two-way fixed effects (AKM) models. To estimate such a model, one needs to observe
multiple workers per firm and a sufficient number of workers moving across firms, alongside worker
and firm characteristics. Existing data sources (such as ASHE) are too sparse, including only a very small
number of workers employed at the same firm, and making it near impossible to track workers moving
between firms. Similarly, there are no UK datasets which give a comprehensive view of productivity
dynamics from the perspective of both the firm and the worker (e.g. offering data on firm productivity,
management practices, labour quality and so on).

How would a new LEED infrastructure fill this evidence gap?

Comprehensive PAYE RTI data linked to data on businesses (from the LBD and ABS) would create a
sufficiently rich dataset allowing for the decomposition of earnings and productivity into firm, worker
and match components. This would allow us to answer some of the questions above for the UK.

A broader data infrastructure linking LEED to survey data would allow for an even richer analysis of pay
and productivity, such as by adding information on detailed worker characteristics (e.g. qualifications
data from the Census or HESA) and firms’ use of technology and management practices (e.g. from the
MES). Academic literature on productivity and pay, based on LEED in other countries, has shown the
importance of management practices and worker sorting for productivity (e.g. Bender et al., 2018), but
we have little empirical evidence on whether and how much they matter in the UK.
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Use Case 5: Using data linked to the LEED spine to identify risk factors
associated with economic inactivity

What is the policy issue to be addressed?

The Get Britain Working White paper outlines plans to get more people into work and to enable more
people to get on at work. A primary focus is on reducing inactivity by boosting employment and
boosting progression. Existing evidence on inactivity shows that there are important links between
health and one’s ability to work. It is also widely recognised that the work setting can be important in
helping people to remain in work. There are also significant challenges in the youth labour market,
particularly in the transition to employment, further education, and training. The rising number of
young people not in education, employment, or training (NEET) underlines the importance of
addressing this issue.

Improving transitions into work—and from education into employment or training—is essential.
Equally important is reducing exits from work into inactivity. To better target policy interventions, it is
crucial to understand labour market dynamics and the role that individual and employer characteristics
play in these. One consequence of an improved understanding of these factors is the development of
‘risk of economic inactivity’ indicators paralleling in some ways the ‘risk of NEET indicators’ that already
exist and can be used to better target policy interventions on those at greatest risk of becoming NEET.

Why can this issue not be addressed satisfactorily with existing data sources?

Setting ongoing data quality issues aside, LFS/APS provide rich information on an individual’s personal
characteristics and economic activity status (covering all states). It also provides information on their
job characteristics, but only limited information about their work setting, and has a limited follow-up
period (one year). ASHE provides good-quality information on an employee’s earnings and hours, with
the potential to follow individuals over many years. The data can also be linked to ONS business data
(e.e. on management practices). However, ASHE contains few personal characteristics, has
considerable panel attrition and provides no information on a person’s status if they cease to be an
employee.

LEO offers comprehensive longitudinal data on an individual’s personal characteristics, especially their
educational attainment, and some information about their employment. However, in common with the
LFS, it provides only limited information about the work setting. Coverage is also mostly limited to
people born since 1985. The DWP’s RAPID dataset covers all persons with a National Insurance number.
It provides annualised and point-in-time information about their employment status, earnings and
benefit receipt. However, it does not (yet) include information about educational attainment and
provides very little information on the work setting.

How would a new LEED infrastructure fill this evidence gap?

A new LEED infrastructure could provide longitudinal information on pay and progression in the
workplace (from PAYE RTI), linked to information on benefit receipt and non-work episodes (from
RAPID), health data (hospital episodes), demographic characteristics (from the Census), education
(from HESA) and firm management practices (from MES). This would extend our understanding of the
risk factors for economic inactivity, as well as the prospects for in-work progression by providing new
insights into the role that individual and employer characteristics play in individuals’ labour market
traiectories.
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Use Case 6: Using data linked to the LEED spine to understand the
“winners” and “losers” from trade

What is the policy issue to be addressed?

The UK’s decision to withdraw from the EU has intensified demand for higher quality statistics, including
on trade and employment. For the first time in 50 years, the UK has to set its own trade policy, and this
means there is increased demand on the evidence to support such policies. The Centre for Inclusive
Trade Policy (CITP) citizens juries research demonstrates that the public has a complex approach to
weighing up trade-offs that can arise from trade, and this has implications for expectations on
government policy. For example, potentially prioritising regional fairness above maximising national
growth. More research is needed to investigate the "winners" and "losers" from trade, helping us
understand what types of firms export, their impact on the economy, how many people they employ
and the characteristics of those they employ. Illustrative research questions include:

e Do the employees of trading firms differ from those of non-trading firms in terms of skills,
regional location and other characteristics (e.g. gender, age, ethnicity, disability)?

e Do employees in trading firms enjoy a wage premium? If so, what are the origins of this?

e How does this link into supply chains across the UK?

Why can this issue not be addressed satisfactorily with existing data sources?

Existing research has been able to identify trading firms by linking trade data to firm-level data.
However, to say something precise on the characteristics of people employed by trading firms requires
linked data on employees. This firm-to-person link is challenging with currently available data. ASHE
has a limited sample size and only provides characteristics for location/age/sex. This means that much
of the existing work is based on industry averages.

How would a new LEED infrastructure fill this evidence gap?

Using the LEED spine to link trade data and firm-level data to individual data on employees would
enable new research to account for a much wider set of employee characteristics than hitherto
(including education, ethnicity, deprivation etc.). The large sample sizes in PAYE RTI would also address
many sample size challenges. Such research would improve our ability to assess the impact of potential
future trade agreements and support trade negotiations. It would also help develop economic
strategies which help all people achieve their full economic potential.
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Use Case 7. Using new surveys sampled from the LEED spine to
understand the human side of productivity

What is the policy issue to be addressed?

There are large differences in productivity between firms. Some of these differences are related
to differences in workforce skills and use of structured management practices (see Use Case 4).
But the impact of skills and management practices on productivity is mediated through employee
decision-making and effort. This implies an important role for understanding the factors that drive
employee engagement and commitment in organisations, and the role that employee attitudes and
behaviours play in driving firm performance. It also indicates the importance of
understanding employees’ role in promoting or inhibiting organisational change. Some research
guestions include:

e  Why are productivity-enhancing management practices not more widely adopted throughout
the economy? Are there gaps in the incentives that are needed for managers to be able to
configure and implement such practices, and for employees to work effectively within such
systems?

e Towhatextentis productivity growth dependent on the nature of the employment relationship
within the firm? How important are employee engagement, job satisfaction and employee
wellbeing in enabling firms to maximise the benefit of structured management practices?

e What role do trade unions and other forms of employee involvement and voice have in
promoting productivity growth, innovation and organisational transformation?

Why can this issue not be addressed satisfactorily with existing data sources?

To answer these questions requires rich, linked information from both the employer and employee side
of the employment relationship. WERS provided rich information on how employees were managed in
the workplace, and on employee attitudes to work. However, the last survey was conducted in 2011,
the data were largely cross-sectional and the survey provided limited data on firm performance. The
MES provides data on structured management practices but has no employee component. Employee
surveys, such as the Skills and Employment Survey and CIPD’s UK Working Lives Survey provide data on
employees’ attitudes to work but have no employer component.

How would a new LEED infrastructure fill this evidence gap?

Using new surveys to collect data on workforce skills and employee attitudes to work, and linking these
to data on management practices and firm performance, would provide new opportunities to
investigate the diffusion of managerial innovations, and the role that employees’ attitudes and
behavioural reactions play in the ‘black box’ that links management practices to firm performance.

A new linked employer-employee survey that includes a broad conception of management practices,
alongside other aspects of the firm’s employment system and accounting data on performance, would
also allow a better understanding of the role of trade unions and other forms of worker voice in
promoting product and process innovation and limiting the adverse consequences of workplace
innovation on employee wellbeing.
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Use Case 8: Using new surveys sampled from the LEED spine to
understand differences in job quality and employee well-being

What is the policy issue to be addressed?

Job quality has long been the subject of research and policy making. The previous government stated
its ambition for the UK to become “the best place in the world to work” (Prime Minister’s Office, 2019:
42), and the current Government has also put job quality at the heart of its policy agenda. They have
stated their commitment to creating jobs that provide security, treat workers fairly, and pay a decent
wage (UK Government, 2024). They have also stated their intention to make flexible working the
default, to strengthen leave provisions and to promote a new approach to employment relations based
on co-operation and negotiation. Such policy statements recognise that job quality is a key determinant
of citizens’ quality of life and overall well-being.

Job quality has typically been attributed to factors such as technological change, the supply of skills and
macro-social trends. However, plentiful evidence now demonstrates that where you work has an
impact on wages beyond these other factors. Much less is known about the importance of the firm in
accounting for other dimensions of job quality. It is important to be able to investigate the role of the
firm and other factors in shaping job quality, because this supports an understanding of the extent to
which job quality (and in turn, worker well-being) can be shaped by regulatory controls. It is also
important to be able to study the impact of policy initiatives in this area.

Why can this issue not be addressed satisfactorily with existing data sources?

Trends in job quality and well-being can be observed from surveys of employees, such as the Labour
Force Survey, the Skills and Employment Survey and the CIPD Working Lives Survey. However, a fuller
understanding of the determinants of job quality rely on linked employer-employee data that enables
the employment relationship to be observed in the round. None of these surveys includes data from
employers. As noted in Use Case 7, WERS captured rich information on job quality, job satisfaction
and employee well-being alongside plentiful information about the employee’s job and workplace
setting. But these data are now dated.

How would the LEED spine fill this evidence gap?

New nationally-representative survey-based LEED could offer objective and subjective measures of job
quality alongside measures of the employment practices and management strategies. It could also
enable a more complete understanding of differences in employees’ experience of work (the ‘winners’
and ‘losers’) by identifying the differing experiences of different groups of employees within the firm
(e.g. men and women) and by identify the impact of employer strategies or characteristics that are
difficult to observe in employee-only data. The value of LEED is further amplified when it offers
measures of firm or workplace performance, because variations in productivity and firms’ survival
prospects have clear implications for job quality and employee well-being.
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