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Motivation: decline in productivity growth and dynamism

Examine the consistency and usefulness for research purposes of administrative tax
data from UK firms, particularly looking at decomposing contributions to output and
productivity growth. (Kauma & Mion, 2025; Labonne & Weale, 2020; Barrand et al,
2021; Mion, 2018; ONS 2017, ONS 2018 on VAT. Galanackis & Savagar, 2025; Palmou
& Jones, 2025; Wales et al, 2016 as examples for similar UK administrative data.)

Decline in business dynamism – how much does this relate to lower trend productivity
growth? E.g. Decker et al, 2020, Ates & Akcigit, 2023, Biondi et al, 2023, OECD,
multiple. (In the UK e.g. Bailey et al, multiple. Schneider, 2019.)

Key to business dynamism is observing firms longitudinally, for which we need the
comprehensiveness of administrative data. Official economic surveys are designed to
minimise respondent burden by rotating firms in and out.



Data: Annual Business Survey

• Workhorse production survey by the Office for National Statistics

• c. 50,000 respondents per year

• Hybrid survey-census, the c.20,000 firms with over 250 workers will always be
given survey forms, smaller firms sampled representatively

• Detailed questions tailored to economics/national accounts concepts

• Not fast, wait for firms to produce their annual accounts, and then
chasing/processing/validation



Data: VAT

Pay 20% tax on your sales as a business.

But you get to deduct the 20% from anything you have purchased as a business.

Europe-harmonised – UK adopted VAT in order to enter the EEC in 1973.

ONS already uses annual VAT turnover to calibrate survey weights (since 1970s), and
directly for short-term industry output and for regional output (since 2017).



Data: VAT
194 million VAT returns used over the period
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Data: VAT

• Comprehensive

• Fast

• Little detail

• Many biases

Results will be for the “core industries” – manufacturing, construction, the services
excluding finance, government, heatlth, arts/entertainment and remaining ‘other’
services.



Processing the VAT data

• Link across vatgroup structures; apportion to child entperises and business register units
• Calendarise quarterly and annual data to months
• Isolate purchases “spikes” where the monthly purchases/sale ratio is three SDs outside its

norm for the enterprise
• Calculate “medium-term value-add ratio” as rolling 18-month sales/purchases, excluding

excess purchases from spikes
• Deduct fractions of VAT sales and purchases to account for capital disposals and

acquisitions
• Outlier filter by deleting the most extreme values for labour productivity level, annual

labour productivity growth, annual employment share change



Processing the VAT data
Entprises, enterprise groups and vatgroups: total VAT-based GVA estimate by if there
is apportionment to multiple enterprises (£m, core industries)

VAT−based GVA estimate,  apportioned across vatgroup

VAT−based GVA estimate, no apportionment required
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Processing the VAT data
Total VAT-based intermediate consumption estimates (£m, core industries)
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Processing the VAT data
Total VAT-based GVA estimates (£m, core industries)
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VAT estimates versus existing data
Total turnover (£m, core industries)

ABS turnover

Monthly turnover

National Accounts turnover

VAT turnover (final)
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Monthly turnover is Retail Sales Index and Indices of Production, Services and Construction – noting that from
2016 these become a hybrid of monthly surveys and monthly VAT turnover estimates. Many factors can cause
the differences, particularly how large enterprise groups in energy and elsewhere are split into “core” and other
industries. National Accounts output is only to the factory gate, and only includes the distributor/retailer margin.



VAT estimates versus existing data
Total turnover (2019=100, core industries)

ABS turnoverMonthly turnoverNational Accounts turnover
VAT turnover (final)

50

75

100

125

150

2010 2020 2030

Change: 2005-2010 2011-2019 2019-2023 2023-2024
ABS turnover -9.7 27.9 20.7
Monthly turnover -12.8 27.7 20.0 1.9
National Accounts turnover -17.8 39.6 22.0
VAT turnover (final) -16.9 36.4 21.1 3.9



VAT estimates versus existing data
Total turnover and intermediate consumption (£m, core industries)

ABS IC

ABS turnover

VAT IC (final)
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VAT estimates versus existing data
Total GVA (£m, core industries)

ABS GVANational Accounts GVA
VAT GVA (final)

0

500,000

1,000,000

1,500,000

2005 2010 2015 2020 2025 2030



VAT estimates versus existing data

Total GVA (2019=100, core industries)

ABS GVANational Accounts GVA

VAT GVA (final)
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VAT estimates versus existing data

Change: 2005-2010 2011-2019 2019-2023 2023-2024
Monthly turnover -12.8 27.7 20.0 1.9
ABS turnover -9.7 27.9 20.7
ABS IC -3.4 21.8 20.0
ABS GVA -23.7 45.3 23.9
National Accounts turnover -17.8 39.6 22.0
National Accounts IC -16.1 38.5 24.9
National Accounts GVA -19.5 40.8 19.1 3.8
VAT turnover (final) -16.9 36.4 21.1 3.9
VAT IC (final) -14.4 33.3 19.2 3.1
VAT GVA (final) -22.9 44.0 25.6 5.8



VAT estimates versus existing data

• Many elements of consistency

• (And areas around oil and energy that are likely causing the greatest differences)

• VAT-based GVA estimates have too-high IC and structurally lower GVA (by about
10%) – this is the direction firms are incentivised to go in

• Nonetheless VAT-based GVA estimates match ABS growth rates more reasonably,
and there will be many other factors informing national accounts apart from
output measures

• Interestingly high-growth for VAT estimates for 2024, more scrutiny of the VAT
estimates needed. Similarly, the VAT-based estimate has a worse GFC and starts
the 2010s in a lower place.



Firm-level consistency

Define difference relative to the mean of the two data points, i.e.

Proportional differencei ,t = yi ,t,ABS − yi ,t,vAT
0.5 ∗ (yi ,t,ABS + yi ,t,VAT )

(Difference statistic bounded and symmetric, although it exagerates if we have
negative numbers. Log difference cannot deal with negatives, and for large numbers
logs approximate the absolute value less.)



Firm-level consistency
Turnover disagreement, 10-49 worker firms
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ABS higher = positive. 53% of observations are within 5%, 68% are within 10%, and this is symmetric
– 34% where VAT is 10% higher than the mean, 34% where ABS is higher than the mean.



Firm-level consistency

Turnover disagreement, 10-49 worker firms
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Firm-level consistency
Turnover disagreement, all (n=719,000)
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Firm-level consistency

Intermediate consumption disagreement, 10-49
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Firm-level consistency

GVA disagreement, 10-49
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Firm-level consistency
Annual GVA growth disagreement, 10-49 (i.e. the difference between a growth rate of 10% and

5% would be 67%=5%/7.5%)
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Firm-level consistency
Intermediate consumption disagreement, all
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Firm-level consistency
GVA disagreement, all
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Firm-level consistency
Annual GVA growth disagreement, all

50−249 250+

0−9 10−49

−2 −1 0 1 2 −2 −1 0 1 2

0%

2%

4%

6%

8%

0%

2%

4%

6%

8%

Apportioned Exact timing, no apportionment Some timing misalignment, no apportionment



Firm-level consistency

VAT-ABS annual GVA growth disagreement
less than minus 50% 17.0%
minus 50% to 20% 13.4%
minus 20% to 10% 8.4%
minus 10% to 0% 11.3%
plus 0% to 10% 11.4%
plus 10% to 20% 8.3%
plus 20% to 50% 13.4%
plus 50 or more% 16.8%

(ABS higher = positive, total number of enterpise-years eligible for the comparison is 230,468)



Firm-level consistency

10−49 50−249 250+
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Firm-level consistency

• Wideness and often lack of bias to the distribution of differences, factors such as
timing and estimating the smoothing of inventory may be neutral

• Small fall in consistency in the 2020s



Aggregate Productivity decompositions

Everything deflated into 2023 prices

Because we are tracking firms over time, there is no chain volume measure (i.e. no
changing weights in the output index based on contemporary nominal importance).
This means that some of the faster-growing sectors have less weight and the total will
add up to lower real-terms productivity growth than in the official statistics.



Aggregate Productivity decompositions
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Aggregate productivity decompositions

Decomposition formula, for example, from Diewert & Fox, 2010:

∆Πt =
∑
i∈C

sC ,i ,t−k∆πi ,t︸ ︷︷ ︸
continuers within

+
∑
i∈C

∆sC ,i ,t(πi ,t−k − Π̄C )︸ ︷︷ ︸
continuers between

+

+
∑
i∈E

si ,t(πi ,t − ΠC ,t)︸ ︷︷ ︸
entrants

−
∑
i∈X

si ,t−k(πi ,t−k − ΠC ,t−k)︸ ︷︷ ︸
exiters

Where k is the interval, Π is aggregate labour productivity, π firm-level labour
productivity, s share of workers, sC is the share of workers in continuing firms, and
ΠC = ∑

sC ,iπi the aggregate productivity of continuers.

Entrants and exiters are assessed on a contemporaneous basis, rather than versus the
average productivity across the two ends of the period.



Aggregate Productivity decompositions
Percentage point contributions to output per job for 5-year interval to date,
annualised, core industries.
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Aggregate Productivity decompositions

Percentage point contributions to output per job for different time intervals to date,
annualised, core industries.
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Aggregate Productivity decompositions

Percentage point contributions to output per job, 5-year intervals, core industries

period within between net entry entry exit
2005-2010 -2.83 1.14 1.04 -0.66 1.66
2006-2011 -2.55 0.76 1.18 -0.70 1.83
2007-2012 -3.10 0.75 1.02 -0.78 1.74
2011-2019 average -0.10 0.45 0.00 -1.26 1.20
2018-2023 1.19 0.42 0.28 -1.14 1.35
2019-2024 0.77 0.32 0.41 -0.94 1.29



Aggregate Productivity decompositions

Recession cleansing or trend fall in dynamism?

The current set of VAT data starts in 2005, there is a limited amount that can be said
for if productivity growth through dynamism falls into 2008 or rises.

If economic growth crises are higher intensity in the UK in the 2020s than the 2010s,
this may have impacted the contribution from exit, but not reallocation among
continuers.



Aggregate Productivity decompositions
Percentage point contributions to output per job for 3-year interval to date,
annualised, core industries.
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Aggregate Productivity decompositions

Robustness – other decomosition formulae, other data processing choices



Aggregate Productivity decompositions
5-year interval contributions, core industries
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Aggregate Productivity decompositions
5-year interval contributions, core industries
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Conclusions

The consistency of the VAT data should be kept in review. There are issues of timing,
conceptual usefulness and biases. Issues around stocks, and treatment of large
enterprise groups spanning many industries are also important (issues that are useful to
bear in mind more widely?)

Substantial value to keep running the Annual Business Survey and the monthly
business surveys (and in fact monthly surveys are faster than VAT).

Aggregate productivity growth in the 2020s is more within-firm, according to the VAT
data (and being mindful of the consistency issues with the VAT data). Growth from
reallocation of the workforce to more productive firms has gradually slowed since 2010
and there is no evidence the Covid recession led to a ‘clearing out’. Net entry
contributes slightly more productivity growth in the 2020s, but was low in the 2010s.



Appendix: high-frequency
Underlying monthly totals from VAT estimates
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Appendix: high-frequency
Monthly ratio of IC to turnover from VAT estimates
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Appendix: oil
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Appendix: aggregates consistency
Total turnover and intermediate consumption (£m, core industries)

ABS IC

ABS turnover

VAT IC (final)
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Appendix: aggregate productivity decompositions

5-year interval contributions, core industries, by size
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Appendix: aggregate productivity decompositions

5-year interval contributions, core industries, by sector
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Appendix: aggregate productivity decompositions

5-year interval contributions, core industries, by region
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Appendix: Firm-level consistency
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Appendix: Firm-level consistency
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Appendix: aggregates consistency by industry
2019=100
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Appendix: aggregates consistency by industry
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Appendix: aggregates consistency by industry
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Appendix: aggregates consistency by industry
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