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Abstract

The UK’s decision to leave the EU in the 2016 referendum created substantial uncertainty for UK businesses.
The nature of this uncertainty is different from that of a typical uncertainty shock because of its length,
breadth and political complexity. Consequently, a new firm-level survey, the Decision Maker Panel (DMP),
was created to investigate this, finding three key results. First, Brexit was reported to be one of the top three
sources of uncertainty for around 40 per cent of UK businesses in the two years after the vote in June 2016
referendum. This proportion increased further in autumn 2018. Hence, Brexit provided both a major and
persistent uncertainty shock. Second, uncertainty has been higher in industries that are more dependent on
trade with the EU and on EU migrant labour. Third, the uncertainties around Brexit are primarily about the
impact on businesses over the longer term rather than shorter term, including uncertainty about the timing of

any transition arrangements and around the nature of Brexit.
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1. Introduction

The UK’s decision to leave the European Union (EU) in the June 2016 referendum created substantial
uncertainty for UK businesses. There are a number of different aspects to this uncertainty — for example,
around what the UK’s eventual relationship with the EU will look like and how this will affect things such as
market access, the availability of migrant labour and product regulation. However, there is also uncertainty
around how the UK will transition to that new end state, how the relationship will look at different points in
time and what each of these will mean for the prospects of individual businesses. Understanding these
different aspects of that uncertainty is crucial to be able to assess how companies might respond and what the
implications for the macroeconomy might be. The unique nature of the uncertainty presented by Brexit limits
the extent to which the existing literature or data sets can be used to inform such an assessment. New
approaches are required to better understand the impact of Brexit on firms’ behaviour. The Decision Maker
Panel (DMP) is a new and novel firm-level data set that was instigated specifically to help better understand
the uncertainties associated with Brexit. This paper uses data from the DMP to investigate what we have learnt
about the uncertainties that Brexit has created for British businesses up to the point that the paper was
finalised in late October 2018.

There is a wide literature that shows how uncertainty can affect macroeconomic outcomes. This is based
around the idea that uncertainty increases the incentive to delay investment because it increases the real option
value of waiting.! A range of different indicators have been used to measure uncertainty, such as stock market
volatility? or media reports,® and the link between these types of data and activity has been well established.
However, these measures do not clearly distinguish between effects on different firms and they provide
conflicting messages about what has happened to uncertainty since the EU referendum. Media-report-based
measures rose to unprecedented levels whilst there was very little increase in other uncertainty measures such
as stock market volatility. This highlights the challenge of how to understand the uncertainties associated with
Brexit. But there are many other challenging aspects to this too which are not captured by previous studies —
the uncertainty surrounding Brexit is longer term in nature, whilst uncertainty shocks typically tend to be quite
short-lived etc. Brexit is likely to involve more Knightian uncertainty because there are so many unknowns
that are difficult for businesses to quantify. Another unigue aspect to the uncertainty around Brexit is that it is
likely to be closer to a pure second-moment uncertainty shock than most previous shocks, which are often
associated with recessions. This is particularly the case during the period before the UK actually leaves the
EU, given that the impacts of Brexit should be primarily longer term in nature, although there may still have
been anticipation-type effects that have had a modest impact on activity, relative to what would have

otherwise been the case.

! Dixit and Pindyck, 1994,
2 For example, Bloom, 2009.
8 Baker, Bloom and Davis, 2016.



To help better understand the uncertainties created by Brexit and how they have affected UK businesses, the
Bank of England together with Stanford University and the University of Nottingham launched the Decision
Maker Panel in August 2016. This is a new large and representative business survey that collects information
on many different aspects of uncertainty. These include: (i) self-reported views about the importance of Brexit
as a source of uncertainty to each business; (ii) uncertainty about the eventual impact on the sales and costs of
each business; (iii) uncertainty about year-ahead sales growth; and (iv) uncertainty about the timing of Brexit
after any transition period. The survey is closely based on the Survey of Business Uncertainty run in the US
by the Atlanta Fed, which is described in Altig et al. (2018). We greatly benefited from the experience shared
by colleagues involved in that survey.

Our contribution focuses on addressing a number of important questions. These include: (i) the extent to
which Brexit has generated uncertainty for firms; (ii) the types of firms that have been most affected; (iii) the
nature of this uncertainty; and (iv) how this has changed since the referendum. This paper does not focus on
how businesses have responded to these uncertainties. We leave that for future work.

To summarise our main results, we find that Brexit has been an important source of uncertainty for around 40
per cent of UK businesses for most of the period since the referendum. Uncertainty has typically been higher
in industries that are more dependent on trade with the EU and on EU migrant labour. DMP responses suggest
that the uncertainties around Brexit are primarily about the impact on businesses over the longer term and are
less about the implications in the short term whilst the UK remains a member of the EU. We provide evidence
that businesses are uncertain about the impact that Brexit will have on their sales, exports and costs over the
longer term as well as about the timing of any transition arrangements. In the first two years after the
referendum, there were not any large changes in the uncertainties that businesses faced as the Brexit
negotiations evolved, although uncertainty did increase in autumn 2018 (at least up until the point this article
was finalised in late October) as the date at which the UK is due to leave the EU approached without a deal

yet being agreed.

The structure of the paper is as follows. Section Il looks briefly at the literature on uncertainty and draws out
what that might be able to reveal about Brexit. Section Il provides a short overview of the Decision Maker
Panel before Section IV discusses what the results from that survey can tell us about Brexit uncertainty.

Section V concludes.



2. Insights from the literature

Before we consider some evidence on uncertainty and Brexit, we first briefly explore the reasons in the

literature for why uncertainty is likely to influence economic outcomes and the associated empirical evidence.
(i) Real options

If firms look at investment decisions as a series of real options,* then uncertainty may incline firms to wait for
more information or greater clarity. The option value of a delay is greater when uncertainty is high, and this
makes firms cautious about costly actions such as investment that are hard to reverse. In most investment
decisions, there are fixed costs that cannot be recovered if the project is abandoned. Assuming that the firm
has the luxury of being able to wait, the real options theory implies firms will invest less when uncertainty

occurs and will delay their decision until new information arrives to clarify the situation.

The real options argument implies that uncertainty reduces the level of investment and also reduces the
sensitivity of investors to changes in business conditions, weakening the effectiveness of policy to counter
cycles in real economic activity. When uncertainty is high, productive firms are less aggressive in expanding
and unproductive firms are less aggressive in contracting, making both types of firms more cautious. Nor do
they respond as readily to changes in monetary or fiscal policy. Bloom (2014) refers to this as a ‘chilling

effect’ on investment and productivity, which explains why uncertainty can drive business cycles.®
(ii) Risk aversion and risk premiums

Greater uncertainty increases the risks associated with any investment project — particularly since the pay-off
required to make the project profitable is less certain. The financial backers of the investment will typically
seek compensation for bearing the higher risk and, because greater uncertainty leads to increasing default risk,
they will also demand a higher default premium. This combines to raise the costs of borrowing in uncertain

times and particularly influences firms that are financially constrained.®

Uncertainty affects consumers as well as investors and, in the face of greater uncertainty, consumers may
increase their precautionary saving, which reduces consumer demand.” This effect is likely to be
contractionary for an economy in the short run. In open economies, some of the increased saving will leak to
foreign countries, which Fernandez-Villaverde et al. (2011) argue will lower economic growth, producing a
further reduction in demand. In the worst case, consumers may be so uncertain that they cannot form a
probability distribution and this will lead to ‘ambiguity aversion’, which causes them to act as if the worst

outcome will occur.

4 Bernanke, 1983; Brennan and Schwartz, 1985; McDonald and Siegel, 1986.

5 Bloom et al., 2018.

5 Christiano, Motto and Rostagno, 2014; Gilchrist, Sim and Zakrajsek, 2014; Arellano, Bai and Kehoe, 2018.
" Bansal and Yaron, 2004.



(iii) Empirical evidence on the effects of uncertainty

Bloom (2014) shows that macroeconomic indicators of uncertainty tend to be countercyclical and rise during
recessions and after a significant economic shock. For example, the VIX index of 30-day implied volatility
(on the S&P 500 index), disagreement amongst professional forecasters, the size of forecast errors® and

conditional variance from GARCH models® all typically rise in recessions.

The link between various measures of macroeconomic uncertainty and activity has been well established, at
both the aggregate and firm levels. At an aggregate level, vector autoregression (VAR) models are commonly
used to estimate the effects of uncertainty on the economy. Figure 1, taken from Baker, Bloom and Davis
(2016), is one such example.™ It illustrates how uncertainty is typically estimated to have much larger impacts
on investment than on consumption, although given their relative weights in GDP (around six to one in the
UK), the effects on consumption still form an important part of the GDP effect. The effects on the level of
investment tend to come through relatively quickly, with the peak impact on the level being within a year of
the shock, but they are less persistent than effects on consumption. At the firm level, several studies show that

greater uncertainty affects various business decisions.!!

Figure 1: Impact of a policy uncertainty shock Figure 2: Measures of uncertainty
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Source: Baker, Bloom and Davis, 2016. Source: Bloomberg, Consensus Economics, Dow Jones Factiva, GfK (research

on behalf of the European Commission), Thomson Reuters Datastream,
www.policyuncertainty.com and authors’ calculations.

Notes: ‘Stock market volatility’ measure is FTSE all-share three-month option
implied volatility. ‘Bank principal component index’ is the first principal
component extracted from the following indicators: the average standard
deviation of monthly Consensus Economics forecasts for GDP growth in the
current and next year ahead, seasonally adjusted by Bank of England staff; the
number of media reports citing uncertainty in four national broadsheet
newspapers; and survey responses of households to questions relating to their
personal financial situation and unemployment expectations. ‘Policy uncertainty
index’ is constructed based on newspaper articles regarding policy uncertainty in
The Times and The Financial Times. ‘Macro uncertainty’ is taken from Redl
(2017) and was updated by the author on request.

8 Jurado, Ludvigson and Ng, 2015; Scotti, 2016.

® Fountas and Karanasos, 2007.

0 Using a VAR estimated on monthly US data, this shows the impact of an increase in the policy uncertainty index from its average value in 2005-06
to its average in 2011-12.

1 Guiso and Parigi, 1999; Alfaro, Bloom and Lin, 2018; Smietanka, Bloom and Mizen, 2018.



(iv) Developments in uncertainty indicators since Brexit

Different uncertainty indicators have provided conflicting messages since the Brexit referendum. The policy
uncertainty index, developed by Baker, Bloom and Davis (2016) based on media reports, rose to
unprecedented levels following the referendum, far exceeding the levels reached during the financial crisis
and euro area crisis (see Figure 2). But at the same time there was very little increase in stock market volatility
(also shown on Figure 2). Other indicators that combine a range of macro data were in between the two but do
not imply that Brexit was a historically large uncertainty shock (Figure 2 also shows a principal-component-
based measure used by the Bank of England and described by Haddow et al. (2013) and a measure of macro
uncertainty that estimates the conditional variance of the unforecastable component common to a large
number of macroeconomic variables, of the type suggested by Jurado, Ludvigson and Ng (2015) and
estimated for the UK by Redl (2017)).

The divergence between different measures of aggregate uncertainty highlights the challenge of understanding
the uncertainties associated with Brexit. It is hard to quantify the importance of Brexit-related uncertainty
using the existing literature given the divergence of the different indicators discussed above and the fact that
the uncertainty surrounding Brexit is different from previous large uncertainty shocks — for example, by being
longer term in nature, not being associated with a recession and being about the nature of the UK’s trading
relationships. More comprehensive information is required. That ideally needs to be at the firm level since
companies with different characteristics will be affected in different ways. To help address this and to allow
the effects of Brexit to be properly understood, we instigated the Decision Maker Panel — a new quarterly

survey of UK-based companies.

As we discuss in more detail in the next section, the DMP collects information on many different types of
uncertainty — for example, around how many businesses see Brexit as an important source of uncertainty,
uncertainty around the type of Brexit deal that will be agreed, uncertainty about how that will affect individual
businesses and uncertainty around year-ahead sales. Doing this using a large and representative sample allows
the results to be disaggregated in order to help understand the effects on different types of businesses. And
because the survey is high frequency, it can also be used to track how these uncertainties evolve over time.
The remainder of this paper describes the DMP, the type of data that are being collected, the methods we use

to elicit information about uncertainty and what we have learnt about that uncertainty so far.
3. The Decision Maker Panel

The Decision Maker Panel was launched in August 2016 by the Bank of England, Stanford University and the
University of Nottingham. The survey also benefits from financial support from the Economic and Social
Research Council. It is designed to be representative of the UK business population, covering large, medium

and small firms from across the economy. The size of the panel has grown rapidly since its inception, reaching



6,200 firms employing around 4 million people by October 2018 (Figure 3). This corresponds to about 15 per
cent of all private sector employee jobs in the UK. The monthly response rate has averaged 54 per cent since
the survey was launched and 44 per cent in 2018. DMP members are asked regular questions about
developments in, and the probabilities that they ascribe to, a range of possible future outcomes in the
following areas: investment; employment; sales; and prices. Regular questions asked in the survey are similar
to the questions asked in the Atlanta Fed’s Survey of Business Uncertainty and described in Altig et al.
(2018). These regular questions have been supplemented by special questions that have primarily focused on
the possible impact of Brexit. The survey contains data on several different aspects of Brexit uncertainty, such
as: views about the importance of Brexit as a source of uncertainty to each business; information on
uncertainty around the eventual impact on the sales and other aspects of individual businesses; and data on
uncertainty about year-ahead sales growth. It has included questions about the predicted timing of Brexit and

uncertainty surrounding firms’ predictions. The results from many of these questions are discussed below.

Figure 3: DMP sample size
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Source: DMP and authors’ calculations.

The DMP has several advantages relative to other surveys: it contains a range of subjective uncertainty
questions; it is representative of the UK business population; it has a large sample size (so can be split by
region, industry or firm size); it is quantitative; and it is timely, with responses made available to

policymakers within days of being collected.

The sampling frame for the DMP was selected from a database containing information that all UK companies
must submit annually to Companies House.*? All active companies with at least 10 employees, which were not
a subsidiary of a UK parent company and which had a complete set of company accounts data information
were eligible for selection. Chief Financial Officers (CFOs) of these companies were contacted by a

recruitment team based at the University of Nottingham and asked whether they would like to participate.

12 Companies House is the agency responsible for maintaining a register of all active companies in the UK. All forms of companies are legally required
to register and supply information about the company. The sample was drawn using the Bureau van Dijk database.



Those who agreed are sent a short web-based survey on a monthly basis. The surveys have a rotating panel
structure, with each member being asked one-third of the quarterly questionnaire each month.®® Figures 4
and 5 show the DMP provides good coverage of different industries and firm sizes, although the data are still
weighted to match up to the Business Register to ensure that they provide a fully representative view.'

Further details on the survey methodology can be found in Bloom et al. (2017).

Figure 4: Employment by industry Figure 5: Employment by firm size
Percentage of employment
Manufacturing 100
Other Production 1 90
Construction u DMP unweighted | 80
Wholesale & Retail
Transport & Storage . m BEIS Business Register {1 70
Accom. & Food u DMP unweighted 1 60
Info. & Com. m BEIS Business 1 50
Finance & Insurance Register 1 40
Real Estate
Prof. & Scientific 1 30
Admin. & Support 1 20
Human Health 1 10
Other Services 0
0 10 20 30 10-49 50-99 100-249 250+
Percentage of employment Number of employees
Source: Department for Business, Energy and Industrial Strategy (BEIS), DMP and  Source: BEIS, DMP and authors” calculations.
authors’ calculations. Notes: All DMP members who were sent the October 2018 survey.

Notes: All DMP members who were sent the October 2018 survey.

As well as being representative of the business population in terms of covering businesses of different sizes
and in different industries, it is important that the survey is not biased towards businesses or individuals who
are particularly in favour of or against Brexit, relative to the wider population. To investigate this, we have
asked panel members about their personal view on Brexit at the time of the referendum. About a quarter of
panel members reported that they were positive about Brexit and about three-quarters were negative (Figure
6). The share of panel members who were negative about Brexit was higher than the share in the wider
population, where only 48 per cent voted for the UK to remain. But that appears to primarily reflect the
demographic characteristics of CFOs. According to the British Election Study (BES), 67 per cent of people
who reported their work type as ‘managers’ and 66 per cent of people who reported the occupational
classification of the head of the household as a ‘manager’ voted to remain, closer to the proportion of DMP
members who were negative about Brexit (Figure 6). These groups are likely to be more comparable to DMP
members, and the fact that these differences are small suggests that there is not a strong Brexit-related bias in

the survey.

3 The order in which panel members receive the three monthly questionnaires when they first join the panel is randomised. They then receive the
monthly questionnaires in the same order in subsequent quarters.

4 All results reported in this paper are weighted. To construct the weights, respondents are divided into 52 groups based on 13 industries and 4 size
categories. The weight of each company is calculated as the total employment share accounted for by that group within the business population divided
by the number of DMP respondents within that group. So, for example, all manufacturers with at least 250 employees (the largest size group) are given
the same weight. Finance & insurance and other production industries were initially excluded from the survey but have been part of the DMP since
early 2018. These industries are given zero weight in that earlier period, with the weights of other sectors being proportionally scaled up.



Figure 6: Personal views on Brexit

mleave wRemain

UK population 48.1
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Source: Electoral Commission, DMP, British Election Study (BES) and authors’ calculations.

(a) Personal views of DMP members at the time of the June 2016 referendum taken from February to April 2018 surveys. Respondents who did not have a strong view
either way (4%) were excluded. The question asked respondents about whether they view Brexit in a positive or negative way rather than how they voted in the referendum.
(b) British Election Study data are self-reported referendum votes. To identify managers in the BES by their stated work type, only participants doing professional or higher
technical work / higher managerial work that required at least degree-level qualifications or who worked as manager or senior administrator / intermediate managerial /
professional (company director, finance manager, etc.) were included. To identify managers in the BES by their stated social grade, only participants who identified
themselves as in a higher managerial, administrative and professional or intermediate managerial, administrative and professional occupation were included. Only
respondents working and aged 66 or lower for males or aged 60 or lower for females were included. Respondents who did not know how they voted were excluded.

A second approach to assessing the extent of any possible Brexit-related bias in the survey is to analyse
whether there is any relationship between the likelihood of a business participating in the survey and the EU
referendum result in the local authority in which that business has its head office. Table 1 reports the results
from linear probability regressions for whether a business has responded to at least one survey if it is part of
the sampling frame. The first row of the table shows that there is not a statistically significant relationship
between the share of leave votes in the referendum in the local authority where a firm is based and the
probability that it has participated in the survey. This suggests that the DMP is not biased towards more pro-

or anti-Brexit areas of the UK.

Table 1: Linear probability models for propensity to respond to the DMP

Ever responded to a survey if in the sampling frame
1) ) 3) (4)

Leave vote share -0.022 -0.026 —-0.020 -0.018
(0.019) (0.019) (0.019) (0.019)

Log of employment 0.017*** 0.011*** 0.011***
(0.002) (0.003) (0.003)
Log of sales 0.007*** 0.004
(0.002) (0.003)
Log of assets 0.003
(0.002)
No. of observations 29,802 29,802 29,802 29,802
R-squared 0.010 0.013 0.014 0.014

Source: Bureau van Dijk, DMP and authors’ calculations.

Notes: Data as of October 2018. Two-digit UK SIC industry controls are included in all columns. Dependent variable equals 1 if a firm responded to any wave of the survey
between September 2016 and October 2018 and 0 if it is part of the sampling frame but has never completed a survey. Firm characteristics are taken from Bureau van Dijk
FAME data and are the latest available observations. ‘Leave vote share’ is the share of vote for leaving the EU in the local authority that a firm is headquartered in. There are
380 local authorities. Robust standard errors are given in parentheses. *** p<0.01, ** p<0.05, * p<0.1.



4. What have we learnt about Brexit-related uncertainty?

In this section, we use data from the DMP to examine a number of different aspects of the uncertainty created
by Brexit. Although there are no comparable data from before the referendum, the DMP can still help to shed
light on: (i) the extent to which Brexit has generated uncertainty for UK businesses; (ii) the types of firms that
have been most affected; (iii) the nature of this uncertainty; and (iv) how this has changed since the

referendum.
(i) To what extent has Brexit generated uncertainty for UK businesses?

Members of the DMP have been asked about the importance of Brexit as a source of uncertainty to their
business on a number of occasions.!® Brexit appears to be an important source of uncertainty for many, but by
no means all, businesses. Most recently, in the August to October 2018 surveys, 19 per cent of firms reported
that Brexit was their largest current source of uncertainty, 29 per cent said that it was not the top source but in
the top two or three, 39 per cent said it was one of many sources of uncertainty, with the remaining 13 per cent
declaring that it was not important as a source of uncertainty (Figure 7). The proportion of firms citing Brexit
as their top source of uncertainty was lower in earlier surveys, with around 40 per cent of firms reporting that
it was either the largest current source of uncertainty or in their top two or three, compared with 48 per cent in
the latest data.

Figure 7: Brexit as a source of uncertainty Figure 8: Brexit as a source of uncertainty by
industry
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sources 3 sources current source

Percentage of firms with Brexit in top 3 uncertainty sources

Source: DMP and authors’ calculations.

Notes: The question asked ‘How much has the result of the EU referendum affected
the level of uncertainty affecting your business?’. Respondents could select one of
the options shown as response categories.

Source: DMP and authors’ calculations.

Note: The question asked ‘How much has the result of the EU referendum
affected the level of uncertainty affecting your business?’. Industries’
employment shares are shown in square brackets. DMP data from August to
October 2018 surveys.

15 This question is typically asked to each panel member once every six months.



(ii) Which types of firms have been most affected?

The proportion of businesses that see Brexit as an important source of uncertainty varies across industries
(Figure 8). In the August to October 2018 surveys, it was highest in wholesale & retail and manufacturing and

it was lowest in human health & social work.

Businesses in industries that are more exposed to the EU through exports and their use of migrant labour are
more likely to have reported that they have been affected by Brexit uncertainty.'® Figure 9 shows that there
has been a positive correlation between the share of firms in each industry viewing Brexit as an important
source of uncertainty and the proportion of their output that is exported to the EU. But the correlation here is
not a perfect one either. For example, manufacturing has by far the highest share of output being exported to
the EU, while the proportion of manufacturing firms uncertain about Brexit in the DMP has been only slightly
higher than in a number of industries that export far less. Construction, for example, has little or no exports to
the EU, but still had an above-average share of firms that see Brexit as an important source of uncertainty. In
part, this could reflect concerns about the effects Brexit might have on the property market, as well as fears
about the availability of EU migrant labour. The proportion of the workforce in construction who are EU
nationals is above average. Figure 10 illustrates how there is a positive relationship between the importance of
Brexit uncertainty and the share of workers who are EU nationals by industry,'” indicating that the availability

of migrant labour is another source of uncertainty created by Brexit.

Figure 9: Brexit as a source of uncertainty and
the importance of EU exports, by industry
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25
Manufacturing —— @ 1 20
4 15
L g
* 1 10
L
L g & . s
Construction
- —— 4 0/‘ 0

10 20 30 40 50 60 70
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Source: DMP, Office for National Statistics and authors’ calculations.

Notes: The question asked ‘How much has the result of the EU referendum affected

the level of uncertainty affecting your business?’. Shares of exports to the EU by

industry are estimated using 2014 input—output tables and are at basic prices. DMP

data from August to October 2018 surveys.

16 Given the question asks about whether Brexit is an important source of uncertainty relative to other sources, differences between industries could also

Figure 10: Brexit as a source of uncertainty and
the importance of EU migrant labour, by
industry

Percentage of workforce who are EU nationals
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Percentage of firms with Brexit in top 3 uncertainty sources

Source: DMP, Office for National Statistics and authors’ calculations.

Notes: The question asked ‘How much has the result of the EU referendum
affected the level of uncertainty affecting your business?’. Share of workforce
who are EU nationals is estimated using the Labour Force Survey; data are an
average for 2015 and 2016. DMP data from August to October 2018 surveys.

potentially be affected by differences in the extent of uncertainty from other sources across different sectors.
17 The correlation coefficient is around 0.5, similar to that for the relationship between EU export shares and Brexit uncertainty shown in Figure 9.



There are also some differences in the importance of Brexit uncertainty by firm size and by region. In the
August to October 2018 surveys, the percentage of businesses that saw Brexit as being one of their top three
sources of uncertainty was higher amongst larger firms, perhaps because they could be more internationally
exposed (Figure 11). By region, Brexit uncertainty was estimated to be highest in the East Midlands and
lowest in Scotland (Figure 12). But businesses, and in particular larger firms, do not operate in just one region
of the UK; region here is defined only as where the business is headquartered. Excluding larger firms, defined
as firms with at least 250 employees, might provide a better guide to how uncertainty is viewed by firms that
primarily operate within a single region. When we do this, the picture changes: the share of firms citing Brexit
as an important source of uncertainty is estimated to have been much higher in Northern Ireland than
anywhere else in the UK (Figure 12).18

Figure 11: Brexit as a source of uncertainty by Figure 12: Brexit as a source of uncertainty by
firm size region
NE
10-49 NW
Y&H
EM
50-99 WM
E
LON
100-249 SE
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WAL
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® Excluding large firms
250+
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Percentage of firms with Brexit in top 3 uncertainty sources
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Percentage of firms with Brexit in top 3 uncertainty sources

Source: DMP and authors’ calculations.

Source: DMP and authors’ ::alculations. Notes: The question asked ‘How much has the result of the EU referendum
Notes: The question asked ‘How much has the result of the EU referendum affected  ,ffected the level of uncertainty affecting your business?’. Large firms are

the level of uncertainty affecting your business?”. DMP data from August to defined as those with 250 or more employees. Region is based on the location of
October 2018 surveys. head office. DMP data from August to October 2018 surveys.

(iii) What is the nature of Brexit-related uncertainty?

A key source of uncertainty for businesses surrounding Brexit is likely to be not knowing which economic
model the UK will follow — for example, there is likely to be uncertainty around the extent of access to the
Single Market, freedom of movement of labour, customs and other regulations — and what a given model
might mean for the sales of an individual company. The fact that Brexit-related uncertainty has been higher in
industries that are more dependent on exports to the EU and on EU migrant labour tells us that being unsure
about how Brexit will affect future sales and not knowing how available migrant labour will be after Brexit

are likely to be important reasons why businesses have been uncertain about the impact that Brexit will have.

18 By region, the results are also sensitive to the weighting of the data. Unlike when analysing the data by industry or firm size, the region in which a
firm is based is not used in the weighting process. In regions with smaller sample sizes in particular, the weighted results may therefore not be fully
representative of all industries and firm sizes within that region and may be dominated by a small number of observations. On an unweighted basis and
including firms of all sizes, the proportion of businesses citing Brexit as an important source of uncertainty was also highest in Northern Ireland.



But the DMP also contains data that allow us to be more quantitative about the uncertainties surrounding

variables such as future sales and costs.

On four occasions, DMP members have been asked to attach probabilities to different outcomes for the
eventual impact that they expect Brexit to have on their sales. Most recently, in the August to October 2018
surveys, the average probability attached to Brexit eventually reducing sales was 39 per cent, with a 12 per
cent chance of a positive impact (Figure 13). Similarly, panel members have been asked about the impact that
they expect Brexit to have on other variables such as exports and labour costs. Brexit was expected to reduce
exports and increase labour costs on average (Figure 14). As was the case with sales, individual businesses
attached probabilities to a range of outcomes, indicating how they were uncertain about what will happen.

Figure 13: Expected eventual impact of Brexit on
sales

Figure 14: Expected impact of Brexit on exports
and labour costs
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Notes: The question asked ‘How do you expect the eventual Brexit agreement to
affect your sales once the UK has left the EU, compared to what would have been
the case had the UK remained a member of the EU?’. A large positive/negative
effect on sales corresponds to adding/subtracting 10 per cent or more to/from sales
at home and abroad; a small effect is defined as less than 10 per cent. Prior to
August 2018, this question also referred to the fact that the Prime Minister had said

Notes: The question on exports asked ‘How do you think the eventual Brexit
agreement will affect the revenue your business generates by selling UK-sourced
goods and services in international markets, compared to what would have been
the case had the UK remained a member of the EU?”. The question on labour
costs asked ‘The Prime Minister has said that the UK government will ensure
that it gets “control of the number of people coming to Britain from the EU”.

that the UK will leave the Single Market. How likely do you think it is that eventual agreement will have the following

effects on your labour costs, compared to what would have been the case had the

UK remained a member of the EU?". A large positive/negative effect on exports /

labour costs corresponds to adding/subtracting 10 per cent or more; a small effect

is defined as less than 10 per cent.
As the DMP asks respondents to attach average probabilities to different outcomes for the eventual impact of
Brexit on sales, it is possible to calculate an indicative standard deviation of the expected sales impact by
attaching some simple mid-points to the different response categories. These are shown in Figure 15 for firms
split by their view on Brexit as a source of uncertainty, along with corresponding estimates of the uncertainty

surrounding the effects on exports and labour costs.

Companies that viewed Brexit as an important source of uncertainty were also more uncertain about the
eventual impact of Brexit on sales, exports and labour costs than those that saw Brexit as not being an

important source of uncertainty. That is illustrated on Figure 15 by the average standard deviation of the



expected effects of Brexit on these variables being higher for firms more affected by Brexit uncertainty (i.e.

the first three lines from left to right on Figure 15 are upward sloping to some extent).

Figure 15: Uncertainty around expected eventual impact of Brexit on exports, labour costs and sales
and year-ahead sales growth, by Brexit as a source of uncertainty
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Source: DMP and authors’ calculations.

Notes: The questions are as defined in notes to Figures 13 and 14. Graphs show mean standard deviation per firm. Brexit effects are calculated using mid-points of 0 per
cent for no impact, 5 per cent for an effect of less than 10 per cent, and 15 per cent for an effect of 10 per cent or more. Eventual Brexit sales impact and year-ahead sales
data are from August to October 2018 surveys, export data are from May to July 2018 surveys and labour costs data are from February to April 2017 surveys.

The analysis above focuses on the uncertainties surrounding the impact of Brexit in the longer term, but Brexit
might also have created uncertainty about sales growth in the shorter term. The DMP can shed light on this
too. When panel members are asked about their expectations for sales growth (and other variables such as
prices, employment and investment), they are invited to give five scenarios for sales growth over the coming
year — a lowest, low, medium, high and highest scenario — and then to attach probabilities to those scenarios.
That allows a standard deviation of expected year-ahead sales growth to be calculated. This is a measure of
uncertainty about sales growth more generally, although it could potentially be influenced by Brexit.

To date, there has been little difference in the standard deviation of expected year-ahead sales growth between
firms that see Brexit as an important source of uncertainty and those that do not (as shown by the rightmost
line on Figure 15 being relatively flat). This provides evidence that the uncertainties surrounding Brexit have
been largely longer term in nature and have been less about short-term prospects, which is perhaps not

surprising given that the UK had not yet left the EU when these data were collected.

The final aspect of Brexit uncertainty that the DMP can shed light on is around whether it will occur in a
smooth way or not and about the timing of any transition arrangements. Figure 16 shows that in past surveys
many DMP members have attached substantial probabilities to Brexit occurring in a disorderly manner. As of
Spring 2018, the probability of a disorderly Brexit was thought to be higher by businesses that saw Brexit as
an important source of uncertainty (Figure 17), indicating that concerns about whether Brexit will happen in

an orderly way might be another reason why Brexit has created uncertainty for some. In data collected in



late 2017 / early 2018, there was also a wide range of probabilities attached to when the UK will eventually

leave the EU, after any transition deal (shown on Figure 19 later).

Figure 16: Average probability of a disorderly

Brexit

Figure 17: Average probability of a disorderly
Brexit by Brexit as a source of uncertainty
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Source: DMP and authors’ calculations.

Notes: The question asked ‘What probability, in percent, do you attach to a
disorderly Brexit, whereby no deal is reached by the end of March 2019?”. DMP
data from February to April 2018 surveys.

(iv) How has Brexit-related uncertainty changed since the referendum?

In the two years following the Brexit referendum, there were not any large changes in the uncertainties that
businesses were facing as the Brexit negotiations evolved. Figure 18 summarises the timeline of key events so
far up until this paper was finalised in October 2018. The most substantial change in uncertainty came in the
autumn of 2018, as the percentage of firms reporting that Brexit was in their top three sources of uncertainty
rose from around 40 per cent to almost 50 per cent, although other uncertainty metrics saw less of a change
(Table 2). This rise in uncertainty is likely to reflect the fact that a deal on the terms of withdrawal had not yet
been agreed as the date at which the UK is due to leave the EU (29 March 2019) approached.

Figure 18: Timeline of key Brexit dates as of October 2018
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Table 2: Indicators of Brexit uncertainty

February—April August-October
2017 2018

Percentage of firms with Brexit in top three sources of 39% 48%
uncertainty
Standard deviation of expected eventual impact of 5.8% 4.6%
Brexit on sales
Standard deviation of expected year-ahead sales 4.4% 4.6%
growth

Source: DMP and authors’ calculations.

There have been other signs of modest changes in uncertainty around key dates too — for example, the average
probability attached to the UK leaving the EU before 2021, after any transition deal, fell after December 2017
following the agreement to move to the second stage of negotiations and the emergence of proposals for
transition arrangements (Figure 19). Overall, the survey results suggest that, at the time of writing, businesses

remained uncertain about what Brexit will entail.

Figure 19: Expected timing of EU withdrawal after any transition period
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Source: DMP and authors’ calculations.
Notes: The question asked ‘What do you think is the percentage likelihood (probability) of the UK leaving the EU (after the end of any transitional arrangements) in each of
the following years?’. One-third of the panel were asked this question in November 2017 and the remaining two-thirds were asked in January 2018.

5. Conclusions

The UK’s decision to leave the EU in the June 2016 referendum created substantial uncertainty for UK
businesses around, for example, their future access to the Single Market, availability of labour, customs and
product regulation and what all of this will mean for their sales. Brexit is a unique uncertainty shock and this
limits the extent to which previous work can be used to understand the uncertainty it has created and how
firms might respond. It is also closer to a pure second-moment uncertainty shock than many other past shocks
because the uncertainty was created immediately by the referendum result, but the main impacts of Brexit will

be largely felt over the longer term once the UK has left the EU, whereas many previous uncertainty shocks



have been associated with recessions. The Decision Maker Panel is a new large and representative survey of

firms that provides one way to explore the uncertainties associated with Brexit.

We use this unique new data set to investigate what we have learnt so far about the uncertainties created by
Brexit for UK-based businesses. Results from the survey show that Brexit has provided a large and persistent
uncertainty shock. In the two years after the referendum, an average of around 40 per cent of businesses
reported that Brexit was in their top three current sources of uncertainty. Uncertainty has typically been higher
in industries that are more dependent on trade with the EU and on EU migrant labour. We demonstrate how
DMP responses suggest that the uncertainties around Brexit are primarily about the impact on businesses over
the longer term rather than shorter term and that there has been substantial uncertainty about the timing of any
transition arrangements and whether Brexit will take place in a smooth way. We also report that businesses
think uncertainty rose in autumn 2018 and show how there have been some signs of modest changes in

uncertainty around other key dates. Overall, substantial uncertainties remain.

The focus of this paper has been on using the DMP to better understand the uncertainty created by Brexit. But
these data will be valuable in many other aspects of future research too; in particular, this information on
uncertainty can also be linked with the responses of variables such as employment, investment and
productivity to help establish what the uncertainty effects of Brexit on the economy have been. We leave this

for future work.
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