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Abstract

While investment in social housing is mentioned in the Government’s white paper on levelling up, it
does not receive the emphasis extended to infrastructure investment. Traditionally, the case for
affordable housing was based on merit goods arguments. While the economic effects of housing
have been explored, this has mainly been through traditional economic impact studies whose
perceived weakness has led to a degree of policy scepticism around the findings of such studies.
Recently, however, a strong case has been made for treating investment in housing on a
comparable basis to infrastructure on the basis of its potentially important impacts on the supply
side, stimulating labour supply and productivity. The purpose of this paper is to evaluate the
potential economic impacts of meeting the projections of affordable housing needed in Scotland
to combat homelessness using a framework that overcomes the weaknesses of conventional
impact analyses.
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and merit good arguments. This does not,
however, imply that the economic impact of
social housing has been entirely neglected;

Introduction and background

The recent white paper (HM Government,
2022) has set out the Government’s levelling
up agenda. While social housing is mentioned it

does not receive the central emphasis that is
afforded transport and other infrastructure.'
Indeed, traditionally, the case for investment in
social housing has been based around social
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many ‘impact studies’ have been conducted in
an attempt to identify the effects of housing-
related expenditures on economic activity.
However, assessments of the economic effects
of such investments have typically been based
on conventional economic impact analyses that
focus exclusively on the effect of housing in-
vestment expenditures on demand. The best of
these studies have been based on input—output
(I0) models. (see e.g. National Housebuilding
Federation, 2015.)

The results of such impact studies tend,
however, to be met with a degree of ‘policy
scepticism’ on the part of the wider policy
community.” First, they are based on the lim-
iting assumption of an entirely passive supply
side, which is known, in effect, to maximise the
estimated expenditure impacts and so may be
regarded as generally exaggerating the eco-
nomic benefits. Second, the government ex-
penditures that normally account for a major
share of the impacts could generate similar
effects if used to stimulate demand elsewhere.
So, the economic impacts are not uniquely
associated with spending on social housing.
Third, the impacts relate primarily to new
construction expenditures that are themselves
transitory. While the effects of these expendi-
tures could extend beyond the period over
which such spending persists (although the
conventional approach does not typically allow
for this), they are also ultimately transitory.
Consequently, the case for a positive contri-
bution to levelling up based solely on the re-
sults of conventional impact analysis may be
regarded as less than compelling.

However, McLennan et al. (2018),
McLennan (2018), McLennan et al. (2019)
argues persuasively that housing should be
regarded as a type of infrastructure investment
that is likely (in effect) to have potentially
important beneficial supply-side impacts, in a
similar manner to transport investments. These
may include, for example, labour productivity
effects and savings in transport costs that impact
labour supply. Neglecting such supply side im-
pacts, as conventional analyses do, risks

underestimating the economic contribution of
housing, particularly since these effects may be
permanent — in contrast to the demand
(construction-oriented) impacts.> As a conse-
quence the potential contribution of housing in
general and affordable housing, in particular, to
the levelling up agenda may be seriously
underestimated.

In this paper, we explore the possible con-
tribution of new investment in affordable
housing to levelling up. The white paper makes
it clear that the intention is for the agenda to
apply to wide range of spatial levels, including
local and regional, and emphasises the scope
for further devolution. Here, we focus on a
single region, Scotland, for a number of rea-
sons. First, Scotland is the only UK region that
produces official input—output tables — a criti-
cally important input into the modelling ap-
proaches we employ here. Second, the
emphasis of the white paper is also on the
performance of individual spatial units. Third,
the focus on a single region is well-motivated if
the host region is relatively small, as it is in this
case. Since Scotland is less than 9% of UK
economy on any measure, spillover effects
from Scotland to the rest-of-the UK (RUK) are
likely to be modest and associated feedback
effects to Scotland from RUK negligible. This
allows us to focus solely on the impacts within
Scotland. Finally, Scotland already has a high
degree of fiscal autonomy and can, for exam-
ple, choose how to allocate its funds across
alternative uses (although that has been true of
Scotland even prior to the establishment of the
Scottish Parliament). It should be noted that
Scotland is used here to illustrate the generic
impacts of social housing investments that
would be applicable to other regions of the UK
and elsewhere.”

The next section of the paper gives a review
of the literature on the macroeconomic effects
of housing in general and social/low-income
housing in particular, which notes that con-
ventional economic impact analyses dominate
the literature. Following the literature review
we provide an overview of the methods we use
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in our impact analysis. We then assess the
impact of affordable housing using a conven-
tional 10 approach and a comparable com-
putable general equilibrium (CGE) model
analysis, which allows for the presence of ca-
pacity and labour market constraints (that im-
ply likely price and wage responses to the
housing expenditures) and legacy impacts.’
The section after the demand side analysis
discusses possible supply-side impacts of
meeting affordable housing needs. The final
section is a brief conclusion, which emphasises
the importance of our analysis for policy to-
wards investment in social housing. In partic-
ular, our results suggest that, contrary to an
apparently prevailing policy scepticism, in-
vestment in affordable housing can make a
significant contribution to the Government’s
levelling up agenda.

Review of the literature on the
macroeconomic impact of
affordable housing

A large literature exists on the relationship
between macroeconomics and housing (Leung,
2004) with a key component being the demand-
side impacts relating to the construction of
housing projects. The basic idea is that sub-
stantial new expenditures on housing can be
expected to exert an impact on the host econ-
omy, through its stimulus to the demand for
construction materials and labour and capital
inputs.® Giang and Sui Pheng (2011) review a
large proportion of the construction industry
literature from the past 40 years, finding a clear
link between construction and economic ac-
tivity, thus a link between housing construction
and economic development.

Several studies, using a range of method-
ologies, aim to quantify the demand-side im-
pacts of housing projects or policies. Using the
Regional Input—Output Multiplier (RIMS)
modelling framework, Zielenbach et al. (2010)
investigate the economic impacts of the rede-
velopment and operation of the low-income

housing HOPE VI program in the USA. The
authors find significant direct, indirect and
induced impacts in terms of employment and
economic output across the program. Similar to
Zielenbach et al. (2010), Campos and Guilhoto
(2017) make use of an 10 model for the eco-
nomic impacts of the construction of a low-
income housing program, this time the MCMV
in Sao Paulo Brazil. For the study, an interre-
gional IO model was employed, estimating the
impacts in the Sao Paulo region as well as the
rest of Brazil with different types of housing
modelled.

Kotval (2001) uses a regional model, based
on IO principles, to measure the potential
economic impacts arising from the develop-
ment of 100 affordable multifamily units in
Massachusetts. Different area types (urban,
suburban and rural) were investigated, and the
study found that constructing the units in the
suburban area would create more jobs and
generate a higher level of income for residents
and both the state and local governments.
Economic impact analysis is a key component
of the policy literature on housing reflected in,
for example, the National Housebuilding
Federation = (2015),  Shelter = Scottland
(2015) and.

Unlike the above literature, which uses ex-
ante analysis techniques for proposed projects
and policies, a range of studies carry out ex-
post analysis of housing projects. Schwartz
(1999), using a survey method, investigates
the impact that the New York capital-building
plan (between 1986 and 1997) had on the
economy. The author identifies the recruitment
of local contractors to be the largest direct
economic impact of the program and com-
mercial revitalisation through increased con-
sumer spending being the significant indirect/
induced impact. Munday et al. (2004), use an
IO model of Wales and (input—output—based)
hypothetical extraction methods, to measure
the importance of the housing sector to the
Welsh economy. The authors find that the
housing sector (which includes construction) in
2000 accounted for 4.5% of total employment



Local Economy 0(0)

and is a key sector to assist in the development
of the regional economy. Finally, Byun (2010)
notes that the reduction in housing demand, due
to the rapid growth seen between 1991 and
2005, was (in part) a cause of the
2008 recession.

There has recently been a recognition of the
potential importance of impacts of housing on
aggregate supply within the host economy.
McLennan et al. (2019) explore two major
supply-side mechanisms, both of which reflect
the fact that their focus is on housing invest-
ments that brought occupants closer to local
labour markets. One emphasises the impact of
housing investment on travel to work costs and
effective labour supply. The second focusses on
the effect of housing investment on labour
productivity through better job matching.

It is increasingly being recognised that af-
fordable housing has important effects that
extend beyond purely economic impacts.
Diamond and McQuade (2019) estimate the
spillover effects of affordable housing (funded
by Low-Income Housing Tax credit) in the
USA finding that such developments in low-
income neighbourhoods increase housing pri-
ces, lower crime rates (also noted in Anderson
et al. (2003)) and increase racial diversity.
However, similar developments in higher in-
come neighbourhoods have the opposite effect
on local house prices and attract lower-income
households. Nguyen (2005) reviews pricing
impacts and finds that there is evidence overall
of a small reduction in property prices, but this
is smaller or even non-existent the better the
quality of design and management, compati-
bility with host location and the less concen-
trated low-income households are in the
locality. Gibb et al. (2020) explore several
possible ways of incorporating the wider im-
pacts of social housing into the assessment
process.

While the wider effects of social housing
are, of course, important and should be ac-
commodated within the overall evaluation
process, our focus here is on improving the
economic impact assessment process typically

applied to housing in general and to social
housing, in particular. We do this by addressing
the main weaknesses of typical economic im-
pact analyses identified by Gibb et al. (2020):
the assumed absence of a supply constraint.’
We address this by adopting a CGE modelling
framework that can capture supply-side con-
straints and allow for the supply-side impacts of
social housing.

In adopting a CGE modelling approach we
follow Maclennan et al. (2019), but our anal-
ysis differs in a number of respects. First, we
systematically explore the impact of supply
constraints on our estimates of the impact of
affordable housing, contrasting the results with
those obtained from a conventional analysis
that is based around a Social Accounting
Matrix extension of an input—output system.
Second, while the Australian study focusses
essentially on the impact of households
changing locations, here the emphasis is on
providing housing for the homeless. Accord-
ingly, while it is clear that the planned new
Scottish investment in social housing is going
to be concentrated in urban areas it seems very
unlikely that it would generate the same kind of
improved spatial ‘access’ for both suppliers and
demanders of labour.®

This emphasis on the homeless suggests
alternative plausible routes through which the
expenditures could stimulate the supply side of
the economy — through increases in labour
supply and labour productivity. While the same
variables are impacted as in the Australian case,
the transmission mechanisms are rather dif-
ferent. Several authors (Crane et al., 2005;
Morris et al., 2005) have identified the link
between homelessness and unemployment (UK
homeless employment is less than half the
national average), indicating that a reduction in
homelessness could be associated with an in-
crease labour market participation. An addi-
tional mechanism is the increase in education
outcomes (and, subsequently, productivity) of
homeless children. Dworsky (2008) found that
only a minority of homeless children scored at
or above the national average and (Masten



Boyle et al.

et al., 2014) identifies a link between home-
lessness in  children and  academic
achievements.

Modelling methods’

Whenever expenditures on social housing are
substantial (relative to the scale of the host
economy), we would expect there to be system-
wide effects on the host region’s economy. As
we have seen, until now the literature has fo-
cussed primarily on the effects on aggregate
demand within the region, initially through the
stimulus to construction activity, but spread-
ing to other sectors through indirect and in-
duced effects. IO modelling is the best method
of tracking these effects wherever the supply
side of the economy is passive because of
existing spare capacity/unemployed resources.
In Section 3.1, we outline this modelling
approach.

Recent literature has, as our review notes,
emphasised the potential importance of supply-
side influences (as evidenced recently, for ex-
ample, by supply chain issues and labour
shortages), which imply that some part of any
demand stimulus may be reflected in price rises
and correspondingly smaller increases in eco-
nomic activity. However, it has also em-
phasised the potential for direct stimulus to the
supply side of the host economy through, for
example, increases in labour supply and pro-
ductivity. 10 analyses are unable to capture
such effects, but CGE models are capable of
doing so. In Section 3.2 we outline the CGE
modelling approach. Adopting both 10 and
CGE approaches to analysing a common
dataset, as we do in Section 4, allows us to
provide a meaningful comparison of their
results.

Input—output modelling (conventional
impact analysis)

Input—Output (IO) models are multisectoral in
nature, calibrated on an IO table.'® The models

are based on a number of key assumptions. The
first of these is that the supply side is entirely
passive; supply can always adjust to meet any
changes in final demand. The model is driven
entirely by changes in demand. Also, the as-
sumption is made that both commodity prices
and ratios of inputs are fixed — there is no
substitution among inputs.

Fundamentally, IO models are a set of linear
simultaneous equations representing the link-
ages within an economy, illustrated in equa-
tions (1) and (2)

xi:Zil‘F...Z,j—f—ﬁ (1)

X = ijlz,-j +fi 2)
The output x of sector i is the sum of industrial
(intermediate) sales z; and final demand f.
Expanding equation (2) for all sectors and
expressing in matrix form gives equation (3)

x=Zitf 3)

Introducing the A matrix — which calculates the
technical coefficients, that is, the proportion of
inputs that sector i contributes to the total outputs —
as aj = % allows us to write equation (4)

x=Ax+f @)
f=x—Ax (5)
f=x(I-4) (6)
x=(I-A)f (7)
Ax=(I—A)"'Af (8)

A change in final demand will affect the output
of a sector. (I — A) " is known as the Leontief
inverse matrix which contains the economic
structure of the economy. Using this method-
ology direct, indirect and induced impacts can
be measured using 10 models, determined by
the closure of households within the model.

For the model used in this paper, Af is the
change in total expenditure associated with the
new housing development.
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There are two fundamental variants of the
demand driven 10 model (Type 1 and Type 2),
which differ in their treatment of households
within the model. For Type 1, the household
sector is treated as exogenous to the model and
not included in the A matrix. A Type | multi-
plier captures the direct and indirect change
resulting from a unit change in final demand for
the output of a sector. Direct effects are the
simplest — if there is an increase in demand for a
sector then the output of that sector will in-
crease by at least that amount.

However, as is apparent from the IO tables,
each sector in the economy is linked to other
sectors, so that an increase in output in one
sector will also require an increase in the output
of'the linked input sectors; these are the indirect
effects.

Type 2 demand driven models also include
the direct and indirect effects along with a third
effect, the ‘induced effect’. An increase in final
demand requires some degree of increased
labour input, reflected in the increased payment
to compensation of employees. This in turn will
generate additional increases — due the work
force having an increased level of disposable
income to spend — in final demand and thus
output. This is known as the induced effect and
is calculated by ‘closing’ the IO modelling to
endogenise household consumption, by ex-
panding the A matrix to add a row and column
representing household labour input and con-
sumption (Miller and Blair, 2009). The Social
Accounting Matrix (SAM) model that we use
here incorporates a fuller treatment of the
sources of (endogenous) household income
(which does not arise solely from employment
as Type 2 IO models typically assume) but
maintains the assumption of fixed coefficients.

Overview of CGE models

While input—output tables and SAMs are also
essential databases for the calibration of CGE
models, the latter are much more flexible than
10 and SAM models, allowing for the presence
of supply-side constraints, wage and price

endogeneity and substitution among inputs.
The uses of CGE models vary greatly and there
is no ‘one size fits all’ for the model structure,
which is often driven by the questions to be
addressed. However according to, Shoven and
Whalley (1992), the fundamental principle of
all CGE models is the same in that there is a set
of simultaneous equations with a range of
variables characterising the whole economy
along with a real database on the inter-
industrial flows of the economy. In the mod-
elling setup, CGE models are generally based
on neoclassical economic theory whereby by
consumers maximise their utility subject to
budget constraints while producers maximise
profit/minimise cost

Along with the SAM database, the choice of
utility and production functions is of consid-
erable importance within CGE modelling, de-
pending on the purpose of the model
application. Commonly used production and
aggregation functions within CGE models are
constant elasticity of substitution (CES), Cobb
Douglas (CD) or Leontief (fixed proportions).
The model also has a number of key exogenous
parameters specified such as the elasticity of
substitution between domestic and external
goods and services, often based on the Ar-
mington function (Armington, 1969), and
elasticities of substitution among factors of
production.'’ The common practice for CGE
models is for production to be nested with, for
example, the gross output of any sector being
determined by a combination of intermediate
inputs and value added at the top of the pro-
duction hierarchy. At the next level of the hi-
erarchy value added is produced by a
combination of capital and labour services and
an intermediate composite by a combination of
sector-level intermediates.

In IO models, the fundamental assumption is
that the supply side is entirely passive so that
changes in demand automatically generate
equal changes in supply and prices do not
change. For CGE models prices are flexible
and, in general, both demand and supply matter
for the determination of both prices and



Boyle et al.

quantities. The key strength of CGE models
over 10 models is that they incorporate an
active supply-side, including the possibility of
constraints on factors of production and of
substitution among those factors. Within IO
models an increase in demand is always met by
an increase in industrial output in fixed pro-
portions (since production functions are all
Leontief). However, within CGEs this is not
typically the case, since, as noted above, there
is the possibility of substitution between, for
example, labour and capital and between im-
ported and domestically produced goods, in
response to relative price changes. Any given
CGE encompasses a corresponding 10 system
of the same aggregative structure; the latter can
be obtained from the former by, in effect,
‘switching off” the supply side.

For this paper, we use the single region
AMOS CGE framework calibrated to the
2013 Scottish IO table; a full model listing can
be found in Figus et al. (2018).

Economic impacts of Scottish
affordable housing

The two outcome-oriented ‘missions’ in the
levelling up White Paper (HM Government,
2022) involve increasing living standards
(productivity, pay, employment) and wellbeing
in all areas by 2030 (with some narrowing of
the gap between the best performing areas and
others). While we have seen in Section 2 that
affordable housing may have significant effects
on wellbeing other than through economic
activity (e.g. reduced crime rates, greater di-
versity), our focus here is exclusively on
economic prosperity, since that is the contri-
bution of social housing that is subject to a
degree of policy scepticism.

While the demand and supply effects of
housing occur simultaneously, it is instructive
to consider them separately initially to: enable
comparison of conventional impact analyses
with our alternative approach (using a common
database); facilitate transparency and ease of

interpretation of modelling results; reflect the
fact that we generally have better information
on the expenditure than the supply-side impacts
of housing. Furthermore, we are here dealing
with impacts on demand that are predominantly
transitory in nature, namely the capital
spending on new social housing, while supply-
side impacts are likely to be ‘permanent’ (in the
sense that they last over the lifetime of the stock
of new housing).

The scale of the demand-side stimulus

There are two elements of new expenditure
associated with the planned increase in social
housing. The estimated capital expenditure is
derived in part from the report by Dunning et al.
(2020, Table 7.3, p. 70). They estimate that the
overall requirement would be for 10,600 units
per year in each of the 5 years 2021-22 to 2025-
26. Of these, 66% would be ‘RSL Social Rent’
(i.e. the favoured scenario is as per the heading
of the penultimate column of Table 7.3). That
implies (approximately) 7,000 new social rent
homes per year, which are the focus of our
analysis. The estimated cost of construction is
£150,000 per unit in 2020 prices'? so that total
capital expenditure is £1.05 billion per annum
over the 5 years (7000*150,000). In 2021 pri-
ces the annual capital spend estimate is
£1083.2 million.

The new capital spending also generates
continuing management and maintenance ex-
penditure. We take adopt the £2.08k estimate
reported by Scottish Government (2019) for
Local Authority housing expenditure. In
2021 prices this is equivalent to £2.15k per unit
of housing. Here we have 7,000 units per an-
num of new spending, so begins in year 2 with
7,000, and rises with the new stock of housing
until it reaches 35,000.

Once we have the total of new spending, its
allocation across sectors is required. This we
obtain from our earlier analysis of social
housing construction costs. The sectoral dis-
tribution of both the expenditures (costs) re-
lated to construction (CAPEX) and those



Local Economy 0(0)

Table 1. Sectoral distribution of new capital and current expenditure on social housing'.

Industry CAPEX OPEX

I. Agriculture, forestry and fishing

2. Other primary

3. Food and drink

4. Textile, leather, wood, paper, printing

5. Chemicals and pharmaceutical

6. Rubber, cement, glass, metals

7. Electrical manufacturing

8. Mechanical and other manufacturing (incl repair)

9. Electricity, transmission and distribution 1.54%

10. Gas; distribution of gaseous fuels through mains; steam and air conditioning supply 1.54%

I 1. Water, sewerage and waste 1.54%

12. Construction — Buildings 90.67% 50.95%

13. Wholesale and retail trade, transportation and storage, accommodation, food and 1.34% 2.90%
services

14. Information and communication 0.84% 1.36%

I5. Financial services, insurance and services

16. Real estate, professional act., R&D 7.15% 26.32%

17. Pub. Admin, education and health 13.85%

18. Other services
Total

100.00% 100.00%

related to maintenance (OPEX) is given in
Table 1. These figures provide the changes in
final demand associated with the project (i.e.
the Af terms used to generate the resultant
changes in output in accordance with
equation (8)).

Comparison of model results

Table 2 summarises the present value of GDP
impacts of the new expenditure on social
housing over the lifetime of the project for a
number of models. We note that caution
should be exercised in interpreting the em-
ployment results: these are simply the sum of
(undiscounted) FTE employment years over
the lifetime of the project. However, for
capital and operational expenditures sepa-
rately we also report the more meaningful
average employment impact over 5 years and
the lifetime of the project. The purpose is to
provide an overview of economic impacts of

the demand stimulus (based on a 40-year
lifetime of new housing).

Table 2 separately identifies the direct, indirect
and induced impacts (discussed in Section 3.1)
with the SAM model, while using three different
labour market representations within the CGE
model. The ‘Fixed nominal (wage)’ model as-
sumes that wage bargaining is conducted at the
national level in the UK, and Scotland acts as a
nominal wage taker, while the ‘fixed real wage’
model assumes the wages only rise at the same
rate as inflation. In the ‘wage bargaining’ closure
workers’ take-home pay is determined by the
bargaining power of workers with the wage rate
inversely related to the unemployment rate. These
models capture ever-tightening supply-side con-
straints. For example, in the wage bargaining
model the stimulus to demand reduces the un-
employment rate, strengthening workers’ bar-
gaining power, which leads to an increase in real
wages that limits the extent of the expansion.
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Table 2. Comparison of total economic impacts across different models (Present value of GDP; employment
in FTE years or averaged over 5 years (CAPEX) or life of project (OPEX))'“.

SAM SAM SAM IO/SAM  CGE Fixed CGE Fixed
Capex direct indirect induced Total nominal real wage  Bargaining
Gross domestic product 2,197 1,194 5,667 9,059 3,769 3,531 1,551
(£m)
Employment (FTE) 37,163 20,356 95,601 153,120 97,792 97,488 31,706
OPEX
Gross domestic 780 988 1,441 3,208 1,835 1,820 715
product (£m)
Employment (FTE) 27,326 32,355 53,136 112,817 51,896 49,680 17,277
Total
Gross domestic 2977 2,183 7,108 12,267 5,604 5,351 2,266
product (£m)
Employment (FTE) 64,489 52,711 148,737 265,937 149,688 147,168 48,983
Capex employment 7433 4,071 19,120 30,624 14,536 12,515 5,657
(FTE per year 5
average)
Capex employment — — — 1,956 1,950 634
(FTE per year 50
average)
Opex employment 683 809 1,328 2,820 1,153 1,104 384

(FTE per year
average)

Note that the last three columns relate to the

CGE simulations, which incorporate all indi-
rect and induced effects, but do not separately
identify them. Accordingly, these results
should be compared to the IO/SAM Total in the
fourth column.

The main message of Table 2 is that the
estimated cumulative economic impacts of
the expenditure on social housing depend
importantly on what is assumed about the
supply side. Across all models there is a
significant increase in (the PV of) GDP, but
the estimated effects are substantially greater
under the IO/SAM assumptions of a totally
passive supply side. Furthermore, the tighter
the supply-side restrictions, the smaller the
impact of the demand stimulus on the real
economy. In the IO/SAM model, the PV of
GDP is estimated to be £12.3 billion, which is
2.3 times the estimate from the fixed nominal

wage model and 5.6 times that of the bar-
gaining model. The differences in cumulative
FTE employment years are not as dramatic,
but the IO/SAM results are 5.4 and 1.8 times
the estimates of the corresponding CGE
models. The average employment impact
over the 5 years of capital spending is
265.9 thousand according to the I0/SAM
model, an estimate which is 1.6 times the
estimate of the fixed nominal wage model and
4.9 times that of the bargaining model. For
operating expenditures the IO/SAM estimate
of the associated average annual employment
impact is 2,820 FTEs, which is 2.4 times the
corresponding estimate for the fixed nominal
wage case, but over 7 times the bargaining
case.””

It may well be the case that the assumptions
about wage responses could vary through time
with excess capacity in the initial years, which
gradually diminishes with a return to a situation
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in which supply constraints begin to bite.
However, such a process would be difficult to
capture within the CGE (at least for transitory
expenditure changes), and so the outcomes
would likely reflect some weighted average of
the cases explored above. The degree of un-
certainty surrounding the appropriate treatment
of labour availability and existing capacity, in a
post-pandemic, post-Brexit world, motivates
the adoption of a range of possibilities here. At
least until very recently, prevailing circum-
stances provided a more compelling motivation
for favouring results towards the IO/SAM end
of the spectrum. However, the combination of
Brexit-induced supply chain issues in the
construction sector and energy price rises serve
to emphasise the potential importance of
supply-side constraints.

Supply-side impacts of new social
housing

The demand-induced, supply-side responses
are adverse in that they act to moderate the
effects of new expenditure of social housing on
economic activity; there may also be positive
supply-side effects associated with such in-
vestment. We discuss these effects and their
possible scale next. We then present the results
of the supply side simulations

McLennan et al. (2019) explore two major
supply-side mechanisms, both of which reflect
the fact their focus is on housing investments
that brought occupants closer to local labour
markets. One emphasises the impact of housing
investment on travel to work costs and effective
labour supply. The second focusses on the
effect of housing investment on labour pro-
ductivity through better job matching. While it
is clear that the planned new Scottish invest-
ment in social housing is going to be con-
centrated in urban areas it is not clear that the
same kind of improved spatial ‘access’ for both
suppliers and demanders of labour will be a key
feature. Furthermore, we do not have the data to
facilitate Scottish-specific estimates of these

effects. It is also worth noting that while the
Australian study focusses essentially on the
impact of households changing locations, here
the emphasis is on providing housing for the
homeless.'®

This emphasis on the homeless suggests
alternative plausible routes through which the
expenditures could stimulate the supply side of
the economy — through increases in labour
supply and labour productivity. While the same
variables are impacted as in the Australian case,
the transmission mechanisms are rather
different.

The increase in labour supply

First, consider the possible impact on labour
supply that would result from targeting the new
social housing exclusively at the homeless.'’
The employment rate among homeless people
is around 30% (Bramley et al., 2019), while
among the general population it is around 75%.
We know that moving from homelessness to
being housed results in people being more
likely to secure and to sustain employment (e.g.
Bridge et al., 2003; Whelan and Ong, 2008).
Thus, there is a plausible argument that
building the houses and moving people into
homes will lead to a rise in labour supply and in
employment. There were 43,206 people in
Scotland who were homeless (in 2018-19), of
whom 14,043 were children. Assume the re-
maining 29,163 were of working age. Cur-
rently, around 8,750 of them are working. If we
assume that when people are housed the em-
ployment rate among the previously homeless
increases from ~30% to 53% (i.e. halfway
between 30% and 75%), this would add
6,708 to Scottish labour supply.

Table 3 summarises the calculation of the
increase in labour supply in each year generated
by the expenditure on new social housing. The
first column summarises the position prior to
the start of the new spending. The first row
identifies the number of units available corre-
sponding to the year indicated by the column
heading. (This increases by 7,000 in each of the
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Table 3. The impact of the new social housing on total labour supply.

Year

35,000
29,163

28,000
28,000
8,400

21,000
21,000
6,300
11,130

4,830
2,611,481

14,000
14,000
4,200

7,000

No of units operational

Adults

7,000

8,749

15,456

6,708
2,613,359

2,100
3,710

Current homeless in employment
New homeless Employment

Difference
Total current employment

14,840
6,440
2,613,091

7,420

3,220
2,609,871

1,610
2,608,261

2,606,651

1.00062 1.00124 1.00185 1.00247 1.00257

1.00000

Model shock

Source for human capital estimates: https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/articles/humancapitalestimates/2004t020 | 8/relateddata. Table 9.

5 years.) The second row identifies the number
of adults impacted (on the assumption of one
per household). The third row identifies the
number of these adults who would be employed
if they retain the employment rate of the
homeless (30%). The fourth row identifies the
number of these adults who will be employed if
the employment rate of previously homeless
adults increases to 53%. The implied increase
in employment — the difference between em-
ployment in the fourth and third rows — is re-
ported in row five. Finally, this is added to total
employment in the previous period to yield
total current employment.

As noted above, the impact on labour supply
builds up to 6,708 FTE equivalents by year 6 (a
0.257% increase) and remains at that level for
the lifetime of the new increment to the social
housing stock. The time pattern of the shock
applied to the CGE model is the percentage
increased in labour supply implied by the final
row of Table 3.

A rather widespread literature (albeit much
of it based on US evidence) provides reason to
believe that homelessness in childhood leads to
adverse labour market outcomes in adulthood
and that the main transmission mechanisms are
through education and health. Furthermore,
Scottish data on human capital, summarised in
Table 3 are wholly consistent with this view
(although do not, of course, establish
causality).

It is clear from Table 4 that human capital
outcomes for the ‘cared for/homeless’ lie sig-
nificantly below those of the population as a
whole. Most strikingly, some 41% of the
Scottish population have a degree or equivalent
qualification, compared to just 4% among the
‘cared for/homeless’, and this is the group that
has the highest human capital per head.

These data, together with base year em-
ployment estimates allow us to derive a number
of measures of the stock of human capital.
Column 1 of Table 5 calculates the human
capital of the Scottish working population by
category of qualification (using the information
in columns 1 and 3 of Table 3 and the estimate
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Table 4. Human capital per head: outcomes for the ‘cared for/homeless’ and for the population as a whole.

Human capital per head

Outcomes (cared/ Outcomes, % (full

(2018£) homeless) pop)
Degree or equivalent, % £564,249 4 41
Further education £452,506 45 27
A level, GCSE grades A* - Cor  £446,632 27 28
equivalent
Other qualifications £398,204 10 2
No qualifications £277,141 14 2

Source for outcomes: https://www.gov.scot/publications/education-outcomes-looked-children-2017-18/pages/4/

Table 5. The stock of human capital: outcomes for the ‘cared for/homeless’, for the population as a whole and
for the previously homeless (now in new social housing).

Human capital (base full

Human capital (base =~ Human capital (formerly

pop £m) homeless) homeless)
Degree or equivalent 603,028 317 3,249
Further education 318,472 2,860 1,716
Alevel, GCSE grades A*- Cor 325,980 1,693 1,756
equivalent

Other qualifications 20,760 559 112
No qualifications 14,448 545 78
Total 1,282,688 5,974 6910
Difference in homeless capital 936

New capital full population 1,283,624

Labour shock 1.000729957

of total employment (2,606,501 FTEs). The
second column estimates what the human
capital of the cared for/homeless children
would ultimately become if they were to retain
the educational outcomes of the homeless
(using the information in columns 1 and 2 of
Table 4 and the total number of homeless
children (14,043)). This figure for the ‘home-
less’ represents around 4.7% of total human
capital in Scotland. The final column is what
the human capital of the previously homeless
children could ultimately become if, in the long
run, they take on the characteristics of the
population as a whole. (Here we use the in-
formation in columns 1 and 2 in Table 3, to-
gether with the total number of homeless
children.) This would imply an estimated

increase in the human capital of the previously
homeless of £936 million or 0.073% of the total
human capital of Scottish employment. This is
the estimate of the productivity gain from
greater social housing that we employ in our
simulations below.

Our simulation results should be regarded as
illustrative for a number of reasons. First, it
should be noted that we are assuming quite a
radical change in behaviour given that the
homeless are often associated with multiple
deprivation characteristics. The previously
homeless are being assumed to exhibit a 15.6%
increase in productivity. However, the fact that
the impact on labour productivity in Scotland
as a whole is very small simply reflects the
small numbers of homeless relative to total
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Table 6. The long-run effects of the labour supply and labour efficiency impacts of the new social housing.

Long run

Labour supply

Labour efficiency Labour total

Gross domestic product
Gross domestic product (£m)
Household consumption
Investment

Total exports

Export rest of UK

Export rest of world

Total imports

Nominal wage

Real wage

Consumer price index
Unemployment rate
Employment

Employment (FTE)

Real Scottish government consumption

Cumulative totals
Present value gross domestic product (£m)
Employment (FTE employment years)

0.154% 0.069% 0.223%
207.9 92.6 300.7
0.025% 0.011% 0.037%
0.146% 0.065% 0.212%
0.218% 0.097% 0.315%
0.219% 0.098% 0.317%
0.215% 0.096% 0.311%
—0.010% —0.004% —0.014%
—0.240% —0.034% —0.274%
—0.149% 0.007% —0.143%
—0.091% —0.040% —0.131%
0.080% —0.003% 0.076%
0.172% 0.004% 0.176%
4,240 90 4,332
0.000% 0.000% 0.000%
3808.4 1513.9 53239
173,400 814 174,240

employment. Second, we focus only on the
steady state impacts, which would apply only
when all the children were old enough to enter
the workforce with the assumed distribution of
qualifications

The first column of Table 6 summarises the
long-run results of implementing the labour
force changes summarised in the final row of
Table 4 to the CGE model, assuming that the
real wage bargaining model captures the wage
determination process. The long-run equilib-
rium results reflect the ultimate impacts of the
increase in the labour force, after all adjust-
ments are complete. The labour force en-
hancements occur gradually through time and
stimulate increase activity in many sectors.
This in turn increases desired capital stocks, but
investment adjusts only gradually to these
changes, so full adjustment can take some time.
The eventual permanent 0.26% stimulus to the
labour force essentially reduces labour’s bar-
gaining power at any given unemployment rate
and so there is downward pressure on wages

and prices. The nominal wage falls by 0.24%
and the CPI by 0.09%, with the real wage
falling by 0.15% (0.24%-0.09%). This im-
provement in competitiveness stimulates ex-
ports to the rest-of-the world (ROW) and the
rest-of-the UK (RUK) by 0.22% and imports
fall (by 0.01%). This ultimately raises GDP by
0.15% or £207.8 million and employment by
0.17% or 4,240 FTEs. These effects are ‘per-
manent’ in that they last as long as the new
social housing stock (here assumed to be
40 years). Note that, while employment in-
creases, the unemployment rate actually rises.
This reflects the fact that, while the real wage
falls, it does not fall sufficiently to ensure that
the whole of the increase in the labour force is
absorbed by employment — that would require
complete wage-inelasticity in labour supply
(the exogenous labour supply case).

Of course, as is apparent from the final row
of Table 3 the stimulus to labour supply builds
up gradually and reaches a maximum during
the fifth year of the programme and is then
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Figure I. GDP (£ million) and employment (full time equivalent) time path related to labour supply changes.

sustained. Naturally this pattern is reflected in
the timing of the GDP and employment effects
as is clear from Figure 1. Note, however, that
the economic impacts of the increase in labour
supply do not level off in year 6, when the
shock reaches 0.26% (and is maintained at that
level thereafter). At this point GDP is, at
£135.3 million, some 65% of its long-run level
of £207.9 million and employment is at 83% of
its long-run level. It takes some time for the
economy fully to respond to the labour supply
stimulus. In particular, the stimulus leads to
new investment and capital accumulation es-
pecially in those sectors impacted by improved
competitiveness, and this adjustment process is
protracted.

The ultimate impact of the productivity
stimulus generated by providing housing for
homeless children is summarised in the second
column of Table 6. In effect the stimulus to
labour productivity reduces the price of an
efficiency unit of labour and so increases the
demand for labour in efficiency units. This
reduces production costs and prices, so that the
CPI here falls by 0.04%, and the improvement
in competitiveness boosts exports by 0.10%
and reduces imports. GDP ultimately increases
by 0.07% or £92.6 million, and employment by
0.004% or 90 FTEs.

Figure 2 shows the time path of the response
to a permanent 0.07% increase in productivity,
which starts once the new capital stock is in
place. Of course, this is not an attempt to
capture the timing of the impacts of the pro-
ductivity stimulus accurately but is presented
here simply to emphasise the nature of the
employment response. Initially, employment
actually falls in response to the productivity
stimulus, reflecting that fact that less labour is
now required to produce the same output.
However, over time the competitiveness effects
tend to stimulate employment and, as we have
seen, this eventually increases. This reflects the
fact that the responsiveness of labour demand
to the real wage increases through time as ca-
pacity constraints relax and output (and em-
ployment) are able to expand further. In practice
the adjustment paths are likely to be significantly
more complex and subject to a much more
gradual build up reflecting the age distribution of
the initially homeless children and the extent of
their investment in human capital.

The final column of Table 6 aggregates the
long-run impacts of the labour supply and la-
bour productivity stimuli. Of course, since the
increase in labour supply has an impact on GDP
and employment, for example, that is more than
double that of productivity, the pattern of the



Boyle et al.

200

100

0

-100

-200

Employment (FTE)

-300

-400

-500

DP (£million)

—— Employment (FTE) ---- GDP (2020 price)

Figure 2. GDP and employment time path related to productivity changes.

aggregate results reflects that. For example, the
unemployment rate increases. Overall, GDP
increases by 0.22% (£300.7 million) and em-
ployment by 0.18% (4,332 FTEs).

Note that the final row of Table 6 reports the
Present Value (PV) of GDP for each of the
simulations and for their combined effect. The
PV of GDP associated with the labour supply
stimulus is over 2.5 times that generated by the
productivity stimulus, on the assumption that
the time path was the hypothetical one depicted
in Figure 2. Since in practice many of the
productivity effects would not arise until later,
in some cases much later, than is assumed in
Figure 2, the gap between the PV of GDP in the
two cases is in fact likely to be significantly
greater still.

Conclusions

The policy case for investment in social
housing, and housing generally, has typically
been based around social and merit good ar-
guments. Where assessments of the economic
effects have been carried out they have typi-
cally been based on conventional economic
impact analyses that focus solely on the effect
of housing investment expenditures on de-
mand. The best of these studies have been
based on input—output (I0) models. However,

such assessments are known to be subject to
limitations including the assumption of an
entirely passive supply side and the neglect of
the opportunity cost of such projects.'® The
concern is that these limitations may be seen as
weakening the policy case for expenditure on
housing, giving rise to ‘policy scepticism’
around the likely economic impacts of housing
investments and their capacity to contribute to
levelling up.

However, the economic case for investment
in housing is by no means limited to its
demand-side impacts. As Maclennan et al. (e.g.
2019) argue there is a compelling case for
viewing housing projects in a similar way to
investment in infrastructure: there may be
important supply-side stimuli resulting, for
example, from improving the spatial matching
of workers and firms, increasing both the
supply of labour and its productivity. Clearly,
neglecting such impacts may lead to serious
underestimation of the benefits of housing
investment.

We provide a systematic analysis of both
demand and potential supply-side impacts us-
ing the example of a proposed investment in
social housing in Scotland. We provide a
thorough conventional impact study of social
housing but seek to address its weaknesses by
explicitly incorporating supply-side responses
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and impacts and by tackling the opportunity
cost issue directly. Not surprisingly, we find
that accommodating opportunity costs reduces
estimates of the demand-side stimulus arising
from investment in social housing. Further-
more, as expected, the presence of supply-side
constraints further weakens the impact of any
given stimulus to demand on output and em-
ployment. However, we also find that even
modest — and plausible — links from social
housing to labour supply and labour produc-
tivity can have important overall economic
impacts over the long-term that may outweigh
any demand effects in large part due to the
persistence of the former and the transitory
nature of much of the latter.

Overall, while a degree of scepticism around
the scale of the expenditure impacts of af-
fordable housing may be merited, it would be
inappropriate to assume these are negligible in
general. Furthermore, the supply-side impacts
of social housing expenditure really do matter,
both in governing the likely responses to the
associated demand stimulus, and in providing
lasting stimuli through labour supply and
productivity enhancements. Furthermore, rec-
ognition and measurement of such effects is
potentially critical for policy in that this frees
the economic case for social housing from
dependence upon the credibility of conven-
tional impact assessments. Investment in af-
fordable housing should be regarded as an
important element of the levelling up agenda,
comparable to the Government’s emphasis on
infrastructure.

While our analysis represents a significant
extension of previous impact studies, more
remains to be done to improve our under-
standing of the impact of social housing on the
key levelling up objectives of economic pros-
perity and wellbeing. First, it would be useful to
incorporate more explicit modelling of housing
markets within the modelling frameworks.
Second, there is considerable scope for im-
proving both the identification and measure-
ment of potential supply-side impacts. Third,
the approach could be extended to the multi-

region case, which would allow the modelling
of cities and their host regional economies to
capture explicitly the spatial dimension em-
phasised by McLennan et al. (2019). Finally,
there is a need to explore the wider impacts of
affordable housing, including spillover effects
on the price of other housing, equity, crime and
racial diversity.
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Notes

1. See https://www.housing.org.uk/news-and-blogs/
news/what-does-the-levelling-up-white-paper-
mean-for-housing-associations/

2. A similar scepticism surrounds estimates of the
economic impact of higher education institu-
tions. See Hermannsson et al. (2013).

3. However, as we show in Section 4, supply-side
responses may limit expenditure impacts
through price and wage responses to demand
changes.

4. Specifically, we focus on the economic impact
of meeting the projections of affordable housing
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I1.

12.

13.

need in Scotland provided by Dunning et al.
(2020).

. Conventional impact analyses typically assume

that housing expenditure impacts are effectively
instantaneous, completed within the period that
the expenditure occurs, whereas in general, there
may be legacy effects — that extend beyond the
period that spending occurs — because of, for
example, the costs of adjusting capital stocks.
Furthermore, these studies usually do not at-
tribute impacts to different sources of funding
and could only do so in a restrictive manner. We
return to both issues below.

. If the expenditures are not ‘substantial’ relative

to the scale of the host economy, we would not
expect there to be any macroeconomic impact.

. Gibb et al. (2020) also note that IO neglects

opportunity cost. Space precludes a detailed
treatment of this here, but see endnote 13.

. In fact, we do not have the data available to

allow us to test this hypothesis in Scotland.

. Our focus in this paper is on modelling methods

to identify the macroeconomic impacts of social
housing on the host region. See the Department
for Communities and Local Government (2016)
for the official (Green Book) approach to mi-
croeconomic assessment of projects, including
housing expenditures. This adopts the per-
spective of the UK as a whole and (given
conventional Green Book assumptions) would
therefore not value employment creation except
where this is associated with supply-side
impacts.

. IO tables are a set of economic accounts which

record the inter-industrial sales and purchases
within an economy over a set period of times
(usually a year). Rows within the tables repre-
sent sales and columns report purchases.

This elasticity is unity for CD and zero for
Leontief production functions.

Data supplied by Shelter, but original source is
the Scottish Government.

The first column implies that over 90% of total
capital expenditure (CAPEX) is spent on the
output of the construction sector while the op-
erational expenditure (OPEX) is more widely
dispersed across sectors.

14.

15.

16.

17.

The impacts attributed to OPEX in the CGE
simulations are obtained by subtracting the
CAPEX from the Total impacts. (The non-
linearity of the CGE model implies that the
impact of OPEX and CAPEX considered sep-
arately do not exactly add to the estimated
impact of the total new capital expenditure on
social housing.)

While Table 2 does not report the results, we
explored a number of ways of allowing for the
opportunity cost of the public funding used to
finance the expenditures. Simple hypothetical
extraction of the funding results in a revised
estimated SAM impact of £8.2 billion for the
PV of GDP. The estimate falls further to
£6.4 billion if the funding is obtained by re-
ducing general government expenditure (since
the latter has a greater multiplier effect on
average). The scale of the reduction in esti-
mated impacts is much less for the CGE model
estimates since the lower expenditure is asso-
ciated with lower wages and so the impact is
partially offset.

We do not mean to imply that the focus of social
housing is solely on the homeless. It has a much
wider constituency including those in over-
crowded or living in poor housing conditions.
We focus on the homeless to provide a clear
illustration of the potential supply-side impacts
of social housing.

Of course, this is a simplifying assumption,
which in effect would mean the current stock of
homeless people could be fully housed with the
investment in social housing.

. In terms of opportunity cost, it would be ap-

propriate to focus on balanced expenditure
multipliers. (Hermannsson et al., e.g. 2013).
However, these are still based on the assumption
of'a passive supply side. In our CGE analysis the
demand effects are reduced, but continue to
exert an impact.
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