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1 Introduction

A central theme in spatial economics is understanding the causes and consequences of the
geographic distribution of economic activity. A long-standing tradition in economics assigns
a central role to physical capital in shaping such activity. More recently, a growing body of
empirical research using micro-level data has documented that markets for physical capital
are subject to trading frictions, which result in protracted intervals between the supply of
a capital unit and its eventual absorption by demand (Ramey and Shapiro, 2001; Gavazza,
2011). These frictions generate substantial capital unemployment—defined as idle capital units
actively searching for utilization—at the aggregate level (Ottonello, 2021).! However, due to
limited spatially disaggregated data on this phenomenon, relatively little is known about its
contribution to local economic performance or its broader implications for welfare.

We address this gap by introducing a novel dataset that provides new insights into lo-
cal capital unemployment. In doing so, we make three main contributions. First, the dataset
reveals that spatial differences in capital unemployment are large, persistent, and primarily
driven by spatial variation in separation rates between firms and the capital they utilize. Sec-
ond, we develop a dynamic spatial model of frictional capital markets grounded in search-and-
matching frictions and show that it quantitatively replicates our empirical findings. Third, we
demonstrate that frictions in local capital markets have sizable negative effects on aggregate
output and give rise to an inefficient decentralized equilibrium, providing a novel rationale
for place-based policies.

Specifically, this study utilizes a unique panel dataset from Property Market Analysis
(PMA) LLP, a global independent real estate research consultancy established in 1981. PMA’s
data is derived from a combination of secondary sources (national accounts, brokers, data
providers) and in-depth primary research, which involves site visits and meetings with mar-
ket participants. Spanning from 1981 to 2022, the dataset reports detailed spatial information
on a widely used form of capital—structures such as offices, industrial properties, and logistics
facilities—which represents more than 50 percent of the physical capital in the UK economy

and covers 67 UK cities, contributing approximately 46 percent of the total UK GDP in 2021.?

In the real estate literature, the capital unemployment rate is sometimes referred to as the vacancy rate (e.g.,
Han and Strange, 2015).

*While our dataset focuses solely on structures, substantial empirical evidence indicates that the phenomenon
of capital unemployment extends beyond structures to the entire capital stock. Ottonello (2021) and the main



It encompasses various real estate categories, including offices, industrial properties, and lo-
gistics facilities, providing data for each location and year. This dataset includes information
on total capital stock (in thousands of square meters), the capital unemployment rate, and
take-ups, representing the space becoming occupied in the year. Thus, this dataset offers a
first glimpse into the distribution of capital, both employed and unemployed, allowing for the
study of how frictions in local capital markets influence the spatial distribution and utilization
of this factor of production. We assess and confirm the data quality by correlating our capital
measure with official sources.

This dataset allows us to establish the following novel set of stylized facts on the spatial

distribution of unemployed capital:
Fact 1: Differences in local capital unemployment rates are large and persistent.

Fact 2: Local net investment rates are at the replacement rate level and do not move to close the

local capital unemployment rate gaps.

Empirically, large and persistent differences in local capital unemployment rates cannot
be readily explained by differences in labor unemployment rates, even though the latter are
well known to exhibit large and persistent spatial variation. Nor can these disparities be
attributed to persistent shocks from deindustrialization. Although such shocks may create
mismatches between demand and supply in local capital markets, a series of robustness exer-
cises examining the role of local industry composition and exposure to nationwide industry
cycles suggest that these factors have limited explanatory power. Instead, the evidence points
to long-run forces: net investment rates remain near the replacement rate and do not adjust
to close these gaps, as they would if persistent shocks were the main driver.

To explore these long-run patterns, we employ a flow-based approach inspired by labor
market methods (Shimer, 2012). This methodology uses reported observables from our dataset
to infer unobservable transition probabilities for each location and period. Specifically, it al-
lows to measure the finding rate, representing the likelihood of unemployed capital becoming
employed, and the separation rate, representing the likelihood of employed capital becoming
unemployed. Additionally, this approach leads to a spatial decomposition, akin to Fujita and
Ramey (2009) and Bilal (2023), linking capital unemployment rate differences to these rates.

Applying this methodology to our data reveals the following additional facts about the spatial

text provide a detailed discussion on this.



distribution of unemployed capital:

Fact 3: The average capital finding rate, defined as the ratio of transacted to unemployed capital,

is 40 percent per year, coexisting with persistently high capital unemployment levels.

Fact 4: Local capital unemployment rate gaps are mostly acconted for by differences in separation

rates across locations.

Our findings indicate that the amount of transacted capital as a percentage of total un-
employed capital, i.e., the finding rate, averages 40 percent, suggesting that high capital un-
employment rates coexist with substantial demand for capital. Meanwhile, separation rates
average 3 percent. These high transaction rates confirm the limited explanatory power of
persistent deindustrialization shocks, which would instead predict low rates, instead pointing
to the presence of market frictions that slow down the matching of demand and supply. Fur-
thermore, our findings show that variations in the separation rate account for 68 percent of
the differences in capital unemployment rates across locations, while the finding rate explains
30 percent, with the remaining 2 percent attributed to measurement error.

Motivated by the coexistence of unfulfilled demand and unexhausted supply (Fact 3),
which points to frictions impeding matches between the two sides of the market, we develop
a dynamic spatial model of capital accumulation that incorporates search-and-matching fric-
tions a la Pissarides (2000) in local capital markets to examine the aggregate implications of
this phenomenon. In the model, geographic locations differ in productivity levels across the
production and real estate sectors, as well as in amenities. Each location is inhabited by a
representative family, a construct similar to Merz (1995) and Andolfatto (1996), which pools
all income from labor and capital ownership. The family demands housing units, decides how
much to invest in capital, and supplies its capital units in the local capital market. Participa-
tion in the local capital market requires the services of the real estate sector. On the other
side of the market, heterogeneous firms with free entry, subject to idiosyncratic productivity
shocks, search for capital. As in Den Haan et al. (2000), matches dissolve when a firm’s pro-
ductivity falls below an endogenous location-specific threshold. Finally, the model’s spatial
equilibrium is sustained by the free movement of workers, as in Rosen (1979) and Roback
(1982).

The model yields two elasticities to spatial productivity differences that clarify how sep-

aration and finding rates contribute to variation in capital unemployment (Fact 4). These



elasticities extend the concept of the fundamental surplus from Ljungqvist and Sargent (2017)
to a spatial setting with endogenous match separations. The elasticity of the finding rate to
productivity is governed by the fundamental surplus, which depends on a few key param-
eters. This object constrains the fraction of output that can be allocated to match creation,
thereby influencing the strength of the marginal impact of an additional unit of productivity
on this margin. In contrast, the elasticity of the separation rate to productivity depends on
the value of the marginal operating firm, as they determine which firm-capital matches are
maintained, and is also shown to depend on a few key parameters. A lower marginal value
increases the responsiveness of separations to productivity, as an additional productivity unit
yields a high contribution to their ability to keep operating. While the model clarifies the
underlying mechanisms and the key parameters governing them, it does not impose ex-ante
restrictions on the relative strength of these forces, leaving their quantitative relevance to be
determined in the calibration exercise.

We calibrate the model by targeting finding and separation rates in the UK local capital
market with a median capital unemployment rate, as well as the capital unemployment rate,
capital stock, and population in each location. We intentionally leave finding and separation
rates outside the median market untargeted, allowing the model to freely determine their rel-
ative contributions to capital-unemployment gaps. A battery of validation exercises confirms
the model quantitative fit on untargeted moments, including the investment rate being at the
replacement rate across locations (Fact 2), among others.

We then assess the model’s ability to explain the relative importance of finding and sep-
aration rates in driving spatial variations in capital unemployment rates. The model’s cali-
bration yields a high fundamental surplus and a low value for the marginal firm operating,
which implies a small role for the finding rate and a dominant role for the separation rate
in explaining capital unemployment rate differences. Specifically, our findings show that the
model can quantitatively match all described facts, attributing 68 percent of spatial capital un-
employment rate differences to the separation rate and 32 percent to the finding rate, closely
aligning with the empirical data (Fact 4).

Finally, after evaluating the model’s positive implications, we conduct two main aggregate
counterfactual analyses. First, we assess the aggregate costs of local capital market frictions.

Second, we solve the social planner’s problem to quantify the welfare gains from place-based



policies. For the first exercise, we increase matching efficiency in local capital markets, which
accelerates the matching process and alleviates frictions. We find that doubling matching effi-
ciency leads to an approximately 4 percent increase in aggregate output. Although the previ-
ous exercise shows that search frictions in local capital markets are quantitatively important,
it does not directly quantify the attainable gains. To assess these gains, we instead solve the
planner’s problem requiring the Hosios (1990) condition, which is not directly recovered by
our calibration. Solving for the planner’s allocation, which we show can be implemented
through place-based subsidies to the stock of unemployed capital, results in sizeable, albeit
hardly transformative, gains. In particular, it results in a 4 percent expansion of the total
capital stock and in a 0.28 percent increase in consumption-equivalent welfare, equivalent to
approximately $2.15 billion USD in the UK context. Furthermore, we find that welfare gains
are almost twice larger in locations that historically experienced higher capital unemployment
rates, implying a decline in spatial inequality.

Literature review. This paper contributes to several strands of the literature. First, this
paper relates to the vast literature on frictions in physical capital markets, particularly the
strand that emphasizes search frictions in capital markets (Gavazza, 2011; Wright et al., 2018,
2020; Cao and Shi, 2023; Rocheteau, 2025) and in commercial real estate markets (Koijen et al.,
2025).% In this extent, the closets paper to our work is Ottonello (2021), who emphasizes the
role of search frictions in generating capital unemployment and their implications for business
cycle dynamics. We contribute to this paper—and to the broader literature—by presenting
the first empirical evidence on the spatial variation in capital unemployment. Our findings
indicate that these differences are substantial, persistent, and not arbitraged away through
investment dynamics.

Second, this paper relates to Kleinman et al. (2023), who develops a model of dynamic cap-
ital accumulation within a spatial general equilibrium framework, focusing on a neoclassical
investment block where capital is traded in a Walrasian market. We complement this work
by introducing realistic trading frictions in local physical capital markets. Embedding search-
and-matching frictions allows the model to directly account for our novel empirical evidence

on the spatial distribution of capital unemployment. In addition, our analysis also highlights

SEvidence of friction in residential real estate markets have been also extensively documented, e.g., Wheaton
(1990), Krainer (2001), Caplin and Leahy (2011), Genesove and Han (2012), Ngai and Tenreyro (2014), Han and
Strange (2015), Piazzesi et al. (2020), among others.



that frictions in local capital markets play a quantitatively significant role in shaping local
capital accumulation dynamics.

Finally, this paper relates to studies by Kline and Moretti (2013), Sahin et al. (2014), Mari-
nescu and Rathelot (2018), Schmutz and Sidibé (2019), Kuhn et al. (2025), Bilal (2023), and
Jung et al. (2023), which explore spatial variants of the Diamond (1982), Mortensen (1982), and
Pissarides (1985) models embedded in spatial equilibrium frameworks like Rosen (1979) and
Roback (1982).* Empirically, this paper shows that several patterns documented in the context
of spatial labor market flows and unemployment also hold for capital markets and capital un-
employment. Theoretically, it introduces a novel mechanism within a search-and-matching
framework, highlighting a key distinction from labor markets: unlike labor, physical capital
is produced, and its production is influenced by capital unemployment. This mechanism has
important negative implications for both local and aggregate output, generating inefficiencies
calling for place-based interventions. In this respect, the paper is closely related to the grow-
ing literature on place-based policy, as recently reviewed by Fajgelbaum and Gaubert (2025),
to which we contribute by offering a new rationale grounded in imperfections in local capital
markets.

Outline. Section 2 introduces our dataset. Section 3 details our stylized facts. Section 4
introduces the model, while Section 5 provides a quantitative assessment and presents the
positive implications of the model. Section 6 presents the main counterfactual analysis. Fi-

nally, Section 7 offers concluding remarks.

2 Data

This section outlines the data used for the empirical analysis.

2.1 Main Data Source

Here, we introduce the main dataset, explain how we validate its quality, and discuss how its

insights can be generalized to the entire capital stock.

*This study, along with many of the studies cited above, also belongs to the literature emphasizing spatial persis-
tence, which is extensive in scope. This literature review does not aim to fully do justice to the many important
papers that have contributed to it; for a recent review, see Allen and Donaldson (2022).



2.1.1 Description of the Main Data. Understanding the dynamics of capital transitioning
between being employed and unemployed is crucial for assessing its utilization in an econ-
omy. While time series data highlights variations in capital unemployment rates over time
(Ottonello, 2021), spatial information is limited. This scarcity is due to the absence of detailed
geographical data on capital, often available only at a high level of aggregation, and the lack
of data sources offering insights into the spatial distribution and flows of unemployed capital.

This study utilizes panel data from Property Market Analysis (PMA) LLP, a global in-
dependent real estate research consultancy established in 1981, serving private sector enti-
ties, including real estate companies (JLL, Knight Frank, CBRE, Savills), financial institutions
(BlackRock, AIG), sovereign wealth funds (The Crown Estate, GIC, Temasek), and banks (Bar-
clays, UBS, BNP Paribas). The dataset reports detailed spatial information on a widely used
form of capital—structures—that represents more than 50 percent of the physical capital in the
UK economy.” The quality of this data is central to PMA’s core business, which is property
forecasting.® Analysts there gather and scrutinize data from various secondary sources like
national accounts, brokers, and data providers. They complement this with thorough primary
research, including on-site visits and engagements with key market stakeholders.

The dataset, covering 1981 to 2022, encompasses 67 UK cities, contributing about 46 per-
cent to the total UK GDP in 2021, and several European cities.” This paper primarily uses UK
data from 1990 due to its extensive coverage and data quality, with European data serving as
a secondary source for validation. The dataset spans several real estate categories—offices, in-
dustrial properties, and logistics facilities—providing information for each location and year,
including total capital stock (in thousands of square meters), the capital unemployment rate,

and take-ups, indicating the space taken up in the year.?

SBuildings and structures constitute between 48 to 68 percent of total physical capital, which is defined as build-
ings and structures plus equipment. These numbers are based on the author’s own calculations using nationally
representative ONS data.

®While the quality and representativeness of their information for the locations they cover are crucial for the
company’s objectives—a point also validated in Section 2.1.2—we expect that their sample of locations is tilted
toward more profitable real estate markets. However, as we demonstrate in this section, the range of locations
they cover is extensive and accounts for a significant share of the UK’s total GDP.

"Included European cities: Amsterdam, Antwerp, Barcelona, Berlin, Brussels, Budapest, Cologne, Copenhagen,
Dublin, Dusseldorf, Frankfurt, Hamburg, Helsinki, Lille, Lisbon, Luxembourg, Lyon, Madrid, Marseille, Milan,
Oslo, Paris, Prague, Rome, Rotterdam, Stockholm, Stuttgart, Vienna, and Warsaw.

8PMA takes regular care to check that its capital measure contains only viable structures. The capital unemploy-
ment rate follows the standard definition used for the labor unemployment rate and is measured as those viable
structures on the market but not yet occupied.



2.1.2 Validation of Data Quality. We gauge data quality by correlating our capital mea-
sure with official sources (Figure 1). The official capital stock data is obtained from the Energy
Performance of Buildings project, initiated by the Department for Levelling Up, Housing &
Communities. This project collects information, including floor area, for most commercial
real estate buildings. Unfortunately, only cross-sectional variation is available, with no time
variation, and thus it can be used solely for validation purposes. We aggregate the floor area
by city to estimate the capital stock at the city level. A robust spatial correlation between this
official source and our measure suggests the reliability of our data. Additional details on data

cleaning and validation exercises are provided in Appendices A.1 and A.2.

Figure 1: Official vs. PMA Capital Stock

1241
//
® 10 .
o ’
£ o )@
S 8 O
5
Yool
9 &% ©
— 6 o 7
,
7
7/
7/
7
,
7/
ol
4 6 8 10 12

Log Stock PMA

Note: Figure 1 depicts the spatial correlation between time-averaged log capital stocks from our dataset and
official sources. Both measures are in thousands of square meters. Circle size represents each UK location’s
relative size.

2.1.3 Relationship with Equipment and Whole Capital Stock. As highlighted by Ot-
tonello (2021), empirical evidence suggests that the phenomenon of capital unemployment ex-
tends to capital equipment and the broader capital stock. Ramey and Shapiro (2001) document
that selling equipment from closing aerospace plants often takes years, indicating significant
unemployment spells. Similarly, Becker et al. (2006) find that, on average, only 64 percent of
an exiting establishment’s capital is acquired by other firms within a year, using US Census
data. Harris and Drinkwater (2000) show that the capital stock in the UK manufacturing sec-
tor was 30 percent lower when adjusted for plant closures. These studies indicate that capital

unemployment is not limited to structures alone.


https://epc.opendatacommunities.org/
https://epc.opendatacommunities.org/

2.2 Additional Data Sources

We complement the PMA data with information from the Office for National Statistics (ONS).
Local output by industry is obtained from the Regional Gross Value Added (Balanced) by In-
dustry: AIlITL Regions dataset, which is used to calculate local labor and capital productivity,
as well as measures of local exposure to persistent deindustrialization shocks. Measures of
local population are obtained from Population Profiles for Local Authorities dataset. Local la-
bor unemployment rates are sourced from the Regional Labour Market: Local Indicators for
ITL3 Geography dataset. Finally, we obtain local amenities measures from the Access to local

amenities in England and Wales dataset.

3 Empirical Analysis

This section explores the spatial patterns of local capital unemployment rates, establishing

four main facts.

3.1 Distribution and Spatial Persistence of Capital Unemployment

Rates

This section explores the spatial distribution and persistence of local capital unemployment

rates in the UK, establishing two regularities.
Fact 1: Differences in local capital unemployment rates are large and persistent.

Figure 2 shows this point. Figure 2a displays the capital unemployment rate across UK
cities, where darker shades of blue represent higher rates. The data highlights substantial
differences among cities, with unemployment rates of capital ranging on average from 4 to 16
percent. To assess the persistence of local capital unemployment rates, we divide the sample
into two subperiods, pre and post-2006. Figure 2b plots the local capital unemployment rate
in the second subperiod against the local capital unemployment rate in the first subperiod
for every UK city. The local capital unemployment rates across UK cities exhibit notable

persistence, aligning closely around the dashed black 45-degree reference line. This visual


https://www.ons.gov.uk/economy/grossvalueaddedgva/datasets/nominalandrealregionalgrossvalueaddedbalancedbyindustry
https://www.ons.gov.uk/economy/grossvalueaddedgva/datasets/nominalandrealregionalgrossvalueaddedbalancedbyindustry
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/articles/populationprofilesforlocalauthoritiesinengland/2020-12-14
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/datasets/locallabourmarketindicatorsfornuts3areasli04/current
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/datasets/locallabourmarketindicatorsfornuts3areasli04/current
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/bulletins/accesstolocalamenitiesinenglandandwales/october2024/relateddata
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/bulletins/accesstolocalamenitiesinenglandandwales/october2024/relateddata

inspection is confirmed by a weighted autocorrelation coefficient across the two subperiods

of 0.89.

Figure 2: Spatial Distribution and Persistence of Capital Unemployment Rate
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Note: Figure 2 provides an overview of the spatial distribution and persistence of the capital unemployment rate
in cities across the UK. Figure 2a maps capital unemployment rates in UK cities based on the PMA dataset. Figure
2b plots capital unemployment rates in UK cities in two subperiods of the sample. The blue circles represent cities
in the UK, and the size of each circle corresponds to the total capital within that city.

Appendix A.3 presents additional evidence that complements our findings using binscat-
ter plots of capital unemployment rates, documenting the strong persistence of these patterns
across different time horizons. Furthermore, Appendix A.3 extends this analysis to European
cities, confirming the observed patterns.

Two potential explanations for Fact 1 are: (i) spatial differences in labor unemployment
rate that carry over to capital markets (Kline and Moretti, 2013; Bilal, 2023; Kuhn et al., 2025),
and (ii) persistent shocks that generate mismatches between the existing local capital stock
and shifting demand caused by changes in sectoral composition during the UK’s ongoing
deindustrialization (Kitson and Michie, 2014; Rice and Venables, 2021). In Appendix A.3, we
show that controlling for these factors—by netting out time fixed effects, local labor unem-
ployment gaps, and a location’s exposure to economy-wide industry cycles from local capital
unemployment rates—yields a picture similar to Figure 2.°

Thus, neither persistent differences in local labor unemployment rates nor persistent dein-

dustrialization shocks appear sufficient to explain our findings. The former suggests that

"More generally, we find that local industry composition and exposure to economy-wide industry cycles are
not correlated with capital-unemployment gaps, which explains why removing their contribution does not
affect our results. We do find the expected positive association between labor and capital unemployment rates,
although netting out this association also leaves the results unchanged.
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frictions in other local input markets, such as labor—though well documented and impor-
tant for local prosperity—are unlikely to account for persistent gaps in capital unemployment
rates, pointing instead to frictions in local capital markets. A plausible reason for the latter
is that our dataset, including a large fraction of offices, contains properties that are highly
substitutable across sectors and therefore less sensitive to shifts in sectoral demand. Hav-
ing established the existence and persistence of large cross-location differences in capital-

unemployment rates, we now present our second fact.

Fact 2: Local net investment rates are at the replacement rate level and do not move to close the

local capital unemployment rate gaps.

Figure 3 presents the average net investment rate across UK cities sorted by local capital
unemployment rate. There is no pattern of net investment rates moving to close local capital
unemployment rate gaps. Moreover, we observe that in our data the average net investment
rate is approximately zero with more than fifty cities having a net investment zero below 1
percent. Appendix A.3.4 demonstrates that the magnitude of our net investment rate aligns
with figures from aggregate national accounts.!’ Since by definition investment rate equals
the net investment rate plus the depreciation rate, we conclude that most local investment is

close to depreciation, i.e., at the replacement rate.

Figure 3: Local Net Investment Rates
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Note: Figure 3 provides an overview of average local net investment rates across UK cities. The blue circles
represent cities in the UK, and the size of each circle corresponds to the total capital within that city.

0The alignment between our investment rate—calculated as percentage changes in square meters of capital stock
in each location—and the measure from national accounts, which accounts for the value of capital, suggests
that our findings are not driven by the inability to observe investments in building quality.
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Taking stock, we find that the local capital unemployment rates are both large and persis-
tent (Fact 1). Robustness exercises show that local gaps in labor unemployment rates cannot
easily account for this fact. Further robustness exercises also indicate that neither of these
two observations can be easily explained by persistent shocks triggered by deindustrializa-
tion forces, which could potentially create a mismatch between demand and supply in local
capital markets. Specifically, accounting for the industrial composition of a location and its
exposure to industry cycles does little to explain our findings. Furthermore, if these shocks
were the primary drivers of local capital unemployment rate differences, we would expect sig-
nificant capital flows away from affected locations toward unaffected ones. However, this is
inconsistent with our finding that net investment rates in the data are close to the replacement
rate and do not appear to adjust in a way that would close these gaps (Fact 2).

Taken together, this evidence suggests that the underlying drivers of these spatial dif-
ferences must be rooted in long-run, steady-state-like economic forces, such as frictions. In
search of these long-run forces shaping persistent differences in local capital unemployment
rates, the next section examines the flows into and out of capital unemployment, establishing

our additional facts.

3.2 The Spatial Ins and Outs of Unemployed Capital

This section introduces a flow-based approach to understanding unemployed capital rate dif-

ferences and establishes our third and fourth facts.

3.2.1 Flow-Based Approach to Unemployed Capital. Here, we introduce a flow-based
approach, akin to the labor market approach in Shimer (2012) and Bilal (2023), to understand
the spatial distribution of unemployed capital.

Time is discrete and indexed by ¢, locations by j. Observable variables are in bold. Specif-
ically, K j; is the total capital stock; K, is unemployed capital, obtained by multiplying the
total stock by the unemployment rate; K7, is employed capital, i.e., the difference between
total stock and unemployed capital; and M j; denotes the capital transitioning into employ-
ment.

The law of motion of total capital stock is given by:
Kji=(1-0)Kj1+ Xji, (1)

12



where 0 is the depreciation rate and X;_; is total investment. In line with BEA calculations
for structures, we use a depreciation rate of 2 percent.!! The law of motions of total employed

and unemployed capital is given by:

Jt - th[( )Ku thfl] + (1 - Sjt)(l 6)K§t 1s (2)
Kj = (1= fi)l(1 = 0) Ky + Xjea] + s50(1 = 0) Ky _y; (3)

where f}; denotes the probability of unemployed capital becoming employed, which we refer
to as “finding rate ”, while s, is the probability of employed capital becoming unemployed,
which we refer to as “separation rate”. Equation (2) assumes that newly invested capital starts
as unemployed.

The total amount of unemployed capital that is taken up in a given period is given by:
M = fiul(1 = 0)KG, ) + Xjia], (4)

i.e., the probability that unemployed capital becomes employed times the total stock of un-
employed capital that carries over from the previous period.
Equations (1), (2), (3), and (4) can be employed to describe total investment X j;, the finding

rate fj;, and the separation rate s;; as functions of observables and parameters denoted by:

Xjo=Kjig— (10K, (5)
fit =M /[(1 = 0) K5,y + Xji], (6)
sjt = {Mj — [K§, — (1= 0)K5,_]}/[(1 — 0) K5, _4]. (7)

Figure 4 illustrates the relationship between the local capital unemployment rate, the find-
ing and the separation rate. The median finding rate is 40 percent (Figure 4a) while the median

separation rate is 3 percent (Figure 4b), establishing our third fact.

Fact 3: The average capital finding rate, defined as the ratio of transacted to unemployed capital,

is 40 percent per year, coexisting with persistently high capital unemployment levels.

Sourse: BEA Depreciation Rates.
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Figure 4: Capital Market Flows Across Space
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Note: Figure 4 shows the finding rate, separation rate, and employment margin across different UK local capital
markets sorted by their capital unemployment rate. Figure 4a displays the finding rate and Figure 4b the sepa-
ration rate all against the capital unemployment rate, across cities in the UK. Open blue circles represent cities
in the UK, with size proportional to their total capital. Each data point represents a within-city average. The
straight line in blue represents the best fit.

Overall, high finding rates in local capital markets imply substantial demand for these
structures, helping explain why low demand or mismatch explanations associated with per-
sistent deindustrialization shocks did not seem to have a major role in the previous section.

Finally, we can derive the following steady-state relation for § ~ 0 using equation (3):

kY
log (k—’) ~ log(s;) —log(f;), (8)

where kj is the capital unemployment rate and k is the employment capital rate. Equation
(8) states that the log of the unemployment-employment capital rate ratio equals the log of
the separation rate net of the log of the finding rate. Appendix A.4.2 generalizes equation (8)
to any value of 9, showing that this approximation does not affect our conclusions.

From equation (8), we arrive at a spatial application of the unemployment decomposition

formula (e.g., Fujita and Ramey, 2009), given by:

X Lt X
\% (log (k—je)> =C (log <k—]e> ,log(sj)> +C (log (k—je) ,— log(fj)> +e. 9)
J J J

Equation (9) systematically breaks down the impact of each component in equation (8),

i.e., separation and finding rates, on the variance of the log of the unemployment-employment

14



capital rate ratio. Additionally, it allows for an error wedge ¢;, which may result both from

measurement error in the data or departures from the steady-state assumption imposed above.'?

3.2.2 Descriptive Findings. In this section, we depict the contribution of separation rates

and finding rates to the local capital unemployment rate using equation (8).

Fact 4: Local capital unemployment rate gaps are mostly accounted for by differences in sepa-

ration rates across locations.

Figure 5 plots minus the log of finding rates f; and the log of separation rates s; against
the log of the unemployment-employment capital rate ratio kj/k; across cities in the UK.
Figure 5a shows that finding rates exhibit low variation across locations, with the best-fit line
notably distant from the 45-degree line (dashed black line). In contrast, separation rates are
the main factor driving differences in local capital unemployment rates, as indicated in Figure
5b. Separation rates vary substantially across locations, and their best-fit line closely aligns

with the 45-degree line.

Figure 5: Capital Market Flows Decomposition Across Space
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Note: Figure 5 shows graphically the contribution of minus the log of the finding rate and the log of the separation
rate to local capital unemployment rate differences across UK locations. Figure 5a scatterplots minus the log of
the finding rate against the log of the unemployment-employment capital ratio, across cities in the UK. Figure 5b
scatterplots the log of the separation rate against the log of the unemployment-employment capital ratio, across
cities in the UK. Open blue circles represent cities in the UK, with size proportional to their total capital. Each
data point represents a within-city average, with cross-sectional means removed for the plot. The 45-degree line
is in dashed black.

Quantitatively, our analysis, using equation (9) for a precise variance decomposition, re-

2In principle it could arise also form the assumption of § ~ 0. However, we generalize equation (8) to any value
of 0 in Appendix A.4.2, showing that this approximation does not matter significantly for our results.
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veals that in the UK, the separation rate accounts for 68 percent of the cross-sectional variation
in spatial capital unemployment rates. Finding rates contribute 30 percent of the variation.
With the remaining 2 percent attributable to the error wedge. This leads us to conclude that
neither measurement error nor the steady-state assumption is particularly demanding in our
setting. The latter supports the conclusion on steady-state-like behavior from Section 3.1.
We confirm the robustness of our findings through additional exercises. Online Appendix
A.4.1 demonstrates that the importance of separation rates in driving differences in local un-
employment rates is not unique to the UK; it holds for European cities as well. Finally, expand-
ing equation (8) to accommodate 9 greater than zero enables us to consider the contribution
of the extensive margin from newly invested capital. Online Appendix A.4.2 demonstrates
that this extended decomposition reaffirms the predominant role of the separation rate, re-
vealing a limited role for the extensive margin. These conclusions hold for both the UK and

the European context.

4 Model

This section presents the model of local capital markets used in the paper to study the long-run
spatial distribution of capital unemployment rate gaps, unveils the economic forces driving
the contribution of different capital flows to their persistence, and investigates its efficiency

properties.

4.1 Primitives, Capital Markets, and Timing

4.1.1 Primitives. Time is discrete. The economy is populate by a mass L of workers dis-
tributed among J locations, indexed by j = 1, ..., J. Each location j is characterized by its
fundamental productivity Z;, amenities .4, and real estate productivity P;. In each location,
there is a mass L; of workers who can freely move across locations and are organized in a
infinitely lived representative family, pooling all sources of income (e.g. Merz, 1995; Andol-
fatto, 1996), a real estate and housing sector, and an endogenous measure of firms operating

under free entry.”” The representative family discounts the future at rate (3, derives utility

BWhile the literature has at times departed from free worker mobility across locations, we think free mobility is
areasonable and not-too-costly assumption in our context, since we will ultimately use the model for long-run
analysis.
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A;log(C;) from local amenities A; and consumption C}, supplies labor L; and capital K,
and invests in capital X;. Capital is either employed, denoted by K¥, i.e., rented and paying
a return, or unemployed, denoted by K. The firms, as well as the real estate and housing
sectors, are owned by the representative family.

To operate its K; capital units, the representative family inelastically demands the ser-
vices of the real estate sector at a per-period price pj. The operating cost for these capital
units is given by (K;/P;)'/¢. This assumption is important because under the production
structure described below—where the marginal product of capital is independent of the capital
level—the congestion forces inherent in the real estate sector alone determine the equilibrium
distribution of capital. This is also consistent with anecdotal evidence suggesting that a sig-
nificant portion of the UK real estate market is intermediated.’* We assume that each worker
inelastically demands one unit of housing. Accordingly, the housing sector supplies L; units
of housing at a per-period price p?, incurring a cost le-/ 7. As is standard in geographic models,
the congestion forces embedded in the housing sector determine the equilibrium distribution
of workers.

Firms are indexed by their idiosyncratic productivity, z, which is redrawn each period
with probability 1 — p from a Beta distribution with parameters (A1, \2), defined over the
interval [a, b], with cumulative distribution function F'(z). Idiosyncratic productivity shocks
are crucial for generating endogenous separations in the model. Following the search-and-
matching literature (e.g., Pissarides, 2000) firms operate with constant returns to scale using
capital and labor as inputs, so that firm size remains undetermined and we assume a one-to-
one capital unit—firm match."”® Thus, each match yields period output y,(z) = (Z;2)*¢' .
Firms’ output is an homogeneous good that is freely traded across locations, so its price pj is
equalized across j; we normalize pg = 1 and use it as the numeraire. Producing firms incur a
fixed cost c associated with operating the production technology. Capital unit-firm matches
are destroyed exogenously with probability d. Firms have free entry and can choose where to
search for capital at a per-period cost «. It is natural to assume that firms exert search effort

for capital, as is often the case in real estate markets.

1 Although not legally required, the vast majority of commercial real estate services are handled by third party
professionals, such as agents and solicitors. According to HM Land Registry, professional assistance is over-
whelmingly preferred. In the event of a transaction, 0.25 % to 1.25% of the transaction value would be charged
by these third parties, as reported online by comparemymove.

5Search-and-matching models with firm size determined through decreasing returns include Elsby and Michaels
(2013), Kaas and Kircher (2015), and Schaal (2017).
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4.1.2 Capital Markets and Timing. We follow Kleinman et al. (2023) and, consistent
with our structure-based empirical evidence, assume that capital is geographically immobile,
depreciates at rate ¢, and is produced from output using local savings. Consequently, the law
of motion for location-specific capital in location j is K} = (1 — §) K; + Xj.

Motivated by our evidence showing that high capital transaction rates coexist with sub-
stantial capital unemployment (Fact 3), which points to frictions impeding matches between
the demand and supply sides of the market, we model the underlying market structure of
local capital markets using search-and-matching frictions, enabling sustained demand to co-
exist with idle capacity.'® Our approach aligns with a broad real estate literature emphasizing
the presence of search-and-matching frictions in these markets (e.g., Genesove and Han, 2012;
Ngai and Tenreyro, 2014; Han and Strange, 2015; Koijen et al., 2025), and with research high-
lighting trading frictions and the long delays between the listing and sale of capital units (e.g.,
Ramey and Shapiro, 1998; Gavazza, 2011; Ottonello, 2021; Wright et al., 2018, 2020; Cao and
Shi, 2023; Rocheteau, 2025)."

Although asking rents are visible on UK listing platforms, the effective rent tenants ac-
tually pay is different because capital leases are brokered and bilaterally negotiated off the
list price. This motivates a random-search framework with ex post bargaining.'® In partic-
ular, we assume that contacts between searching capital units and firms follow a constant-
returns-to-scale Cobb-Douaglas matching function M ((1—8) K} + X, E¥) = m((1—-0) K} +
X;)*(EF)'~" in each local capital market, where (1 — ) K} + X represents the total cap-
ital searching—comprising undepreciated unemployed capital plus investment—and Ejk de-
notes the total search effort by firms in market j."* Capital market tightness is defined as
0, = EF/((1 — §)K} 4+ X;). The contact rate for capital units searching in the market is
p(0;) = M/(1-6)K}+X;) = m@f“, and for searching firms it is ¢(6;) = M /E} = m#, ",
with the relationship p(6;) = 6,q(0;).

16Note that search frictions in other markets—such as the labor market—cannot generate these patterns so long
as the capital market is Walrasian.

17 Anecdotal evidence further supports the presence of these frictions in local commercial real estate markets
(e.g., PIP; Tolj CRE; PeerStorage).

BEffective rents are the realized rents paid, as opposed to the posted asking rents that anchors negotiations;
they net out concessionary items such as rent-free months and fit-out/tenant-improvement (TI) contributions
among other things. Broker research documents cyclical swings in concessions and effective rents—see CBRE
(2024); CBRE (2023)—and UK practice explicitly treats these as negotiated terms rather than fixed prices—see
RICS Lease Code; Sprintlaw UK; Falcon Chambers. For recent UK commentary on incentive variability, see
Savills (2023).

Y As in the empirical section, we assume that new capital starts as unemployed.

18


https://www.propertyinvestmentproject.co.uk/blog/how-to-find-tenants-for-commercial-properties-cheaply/
https://toljcommercial.com/find-tenants-for-your-commercial-space/
https://peerstorage.co/attract-more-tenants-tips-for-busy-commercial-real-estate-brokers/
https://www.cbre.com/press-releases/office-lease-concessions-like-free-rent-and-tenant-improvement-allowances-declined
https://www.cbre.com/press-releases/office-lease-concessions-like-free-rent-and-tenant-improvement-allowances-declined
https://www.cbre.com/press-releases/office-effective-rents-have-declined
https://www.rics.org/profession-standards/rics-standards-and-guidance/sector-standards/real-estate-standards/code-for-leasing-business-premises-1st-edition
https://sprintlaw.co.uk/articles/understanding-lease-incentives-legal-considerations-for-commercial-leasing-agreements/
https://www.falcon-chambers.com/images/uploads/articles/DWS_fitting-out-lec.pdf
https://www.savills.co.uk/blog/article/345525/commercial-property/what-can-occupiers-expect-from-lease-incentives-this-year-and-beyond-.aspx

If a capital unit-firm match dissolves the unit of capital starts the next period as unem-
ployed. Additionally, matches are destroyed exogenously with probability d. Rental rates,
r;(2), are determined through state-contingent generalized Nash bargaining, where the rep-
resentative family have bargaining power € (0, 1).

The model timing is as follows: period ¢ comprises two stages, A and B. In stage A, unem-
ployed units of capital and firms search, then exogenous separations d realize. Subsequently,
firms decide whether to maintain the match once the shock z is realized. In stage B, produc-
tion occurs, followed by capital depreciation with probability §. Value functions are written

in stage B.

4.2 Local Capital Market Equilibrium
4.2.1 The Representative Family. The representative family takes market tightness as
given and solves the following problem:

W(Kj, K5) = maX}Aj log(Cy) + BW(K}, KY), (10)

{C),K;

s.t. Cj = VVJLJ + / Tj(Z)dF(Z)K; -+ (1 — 5)Kj -+ H]’ —png — ngLJ — KJ/, (11)

>2¢
2225

/

K = (1 —s55)(1 = 0)KS + f;(K; — (1= 0)K5). (12)

Equations (10)—(12) present the recursive formulation of the representative family’s prob-
lem. Equation (10) defines the family’s value function, while equation (11) specifies the budget
constraint. In this constraint, consumption, C}, equals the sum of labor income, W; L;, capital
income, [ _ . 7;(2)dF(2)K$ + (1 — ) Kj—where 2, defined in the next section, denotes the
productivityjcutoff below which firms cease operations—and profits, 11, from firms as well
as the real estate and housing sectors, net of payments to the real estate sector, p; K, the
housing sector, p;-’Lj, and new capital, K J’ Finally, equation (12) provides the law of motion
for total employed capital. Total capital employed tomorrow, K¢, is the sum of two compo-
nents. First, the undepreciated employed capital that remains employed today, (1 — §) K7,

surviving separations with probability (1 — s;). Second, searching capital that successfully

becomes employed, f;(Kj — (1 — §)K5), where K} — (1 — 0)K§ = (1 — §) K} + X, with
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Xj = K} — (1 — 0) K;. The next section endogenizes separations, s;, and finding rates, f;.
The solution to the representative family’s problem—derivations of which are provided in

Online Appendix B.1—yields the following Euler equation:
Qi =8|@ (1-0-p)) + fmES;] | (13)

where (); = A;/C}; defines the marginal utility of the representative family, and nES; =
OW(K, K je') JOK ;?/ represents the fraction of the total surplus created by a match between a
unit of capital and an average firm that the representative family appropriates.

Equation (13) has a standard interpretation. When choosing how much new capital to
create, the representative family trades off forgoing one unit of consumption, valued at @)},
against the expected return from that foregone consumption, discounted at rate 3. This return
consists of the net value of that unit tomorrow, Q' (1 — ¢ — p;f/), plus the investment return,

nlES;, which is received with probability f;.

4.2.2 Local Capital Market Equilibrium. The value functions of an unemployed and
employed unit of capital in the local capital market j have the following recursive represen-

tation:
Vit ==Qip; + (1= 0)B{V" +p(6;)(1 = HE[VS () = V}'|"}, (14)
Vi(2) = Qi(ri(2) = pf) + (1 = 0)B{V}' + (1 = E[V} (') = V}']*}; (15)

where E[-]" denotes the expectation over the max{-, 0} with respect to future productivity 2.
This operator over continuation values represents the optimal separation decision.

Firms take wages, IV, as given and hire labor in a spot market to maximize their static
profits:

m;(2) = rlil(a:)( (Z2)%;(2)' 7 = Wit (2). (16)

The value of a matched firm and a firm searching for capital in the local capital market j have
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the following recursive representations:
V}p(z) =Qj(mi(2) —c—r;(2)+ (1 —0)B8(1 — d)]E[Vjp(z’) — V}”]J’, (17)
Vi = =Qjk + Bq(6;)(1 = d)E[VI (') = V}T". (18)

As discussed in Section 4.1, we follow the literature and assume that total surplus, denoted
as 9j(2) = Vi(z) =V + VP(2) — V', is split between capital owners and firms according
to a Nash bargaining protocol, with 7 representing the capital owners’ bargaining power. In
this protocol, the capital owners’ surplus, V*(2) — V", equals a fraction 7 of the total surplus,
while the firm surplus, Vjp (z) =V}, equals the 1 — 7 remaining fraction. The rental rate for

capital that achieves this split, as shown in Online Appendix B.2, is given by:
rj(2) = n(mj(2) —c+ (1= 0)xb;). (19)

As firms can freely choose which local capital market j to enter, the value of a firm with

a capital vacancy must be zero in equilibrium, leading to the following free-entry condition:

Qjk = Bq(0;)(1 — d)(1L — n)E[S;()]", (20)

saying that the cost of searching for capital must equalize the expected value of producing
with that unit of capital. A corollary of this is that the firms are indifferent between searching
for capital in different capital markets.

Combining equations (17), (19), and (20) with the definition of total surplus yields:

(21)

Sj(z) = Q; (Wj(z) —c+(1- 5)1 — () _~ ) :

1—n q(9))

and since capital-firm matches are sustained as long as they yield a weekly positive surplus,

the threshold level z blow which capital-firm matches are dissolved is defined implicitly as:

L—np(0) &

0=m;(zj) —c+(1-9) 1—n q(0;)

(22)
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Thus, in the model separation rate s; and finding rate f; are as follows:
s;j=1—(1-d) (1-F(z)), (23)
fi=p0;)(1—d) (1-F(z)); (24)

where 1 — d is the exogenous match survival probability, 1 — F(z5) is the endogenous match

survival probability, and p(¢;) is the contact rate for searching capital.

4.2.3 The Real Estate and Housing Sectors. The real estate and housing sectors solve

the following profit maximization problems:

1
Real estate sector: I = n’llgx PG — (%) ¢ ’ (25)
Housing sector: H? = n};a;x p?Lj - (Lj)%. (26)
Profit maximization yields the following prices:
1=¢ -
P = é (%) ’ Pij, and pl = %ijv; (27)

which imply that the prices charged in both sectors equal their respective marginal costs.

4.2.4 Spatial Allocation of Workers and Equilibrium. Following Rosen (1979)-Roback
(1982), we assume that workers have an outside option given by V. This implies that the

allocation of worker across locations satisfies the following relation:

Q;(W; —pl) =W, (28)

where the left-hand side represents the representative family’s remuneration to a worker mov-
ing to location j. In other words, the family pays the worker the worker’s marginal value to
the family itself, measured in the family’s utility by the wage net of housing costs, and this

must equal the worker’s outside option.?

2Note that the bracketed term is akin to the worker’s consumption, as in the textbook Rosen (1979)-Roback
(1982) spatial equilibrium condition. The difference here is that, because the family—not the worker—is the
decision maker, consumption is evaluated in the family’s marginal utility rather than in the worker’s utility.
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Therefore, using equation (28) and the aggregate constraint » L = L, we can derive

the following condition for the distribution of workers across locations:

L= ' —L. (29)

Thus, in this economy, for each location j € {1,...,J}, given {Z;, A;, P;}, a recursive
competitive spatial equilibrium is a set equilibrium outcomes {6;, 25, S;(2), pj, p;?, li(z), Wj; Ly,

K;, C;} satisfying the following conditions: (i) 6;, z5,.85(2) solve (20)-(22); (i) pj and p;‘ are
given by (27); (iii) ¢;(z) solves (16); (iv) W; is such that the local labor market clears, i.e.,

szZQ lj(z)dz = Lj; (v) L; solves (29); (vi) K solves (13); and (vii) C; is given by (11).

4.3 Inspecting the Mechanism

Section 3.2 showed that differences in capital unemployment rates across locations are primar-
ily driven by separation rates, with finding rates playing a minor role (Fact 4). Equations (23)
and (24) imply the following elasticities for separation and finding rates out of fundamental

productivity differences Z;:*'

1—Sj

517F(zjc.) zcez;,Zja (30)

Es. Z.
85,2 125

Sj
€s;,2z;, = (1 — p)eo,,z; + E1-F(25),26€ 25,25 (31)

where ¢ _ F(29),2¢ denotes the elasticity of the survival probability to the separation threshold,
€202 1 the elasticity of the separation threshold to fundamental productivity, and ¢, z; is the
elasticity of market tightness to fundamental productivity. While the first two elasticities are
negative, the third is positive. Equations (30) and (31) demonstrate that €:¢,2j and ey, z; are the
two key endogenous elasticities generated by the model that determine its ability to account
for Fact 4. The role of the separation rate dominates that of the finding rate—as in the data—

if the former elasticity is large and the latter is small. In the next section, we characterize the

210ther location-specific primitives such as amenities and real estate sector productivities influence outcomes
only indirectly through equilibrium effects.

ey F(z¢),z¢ is fully determined by the choice of the distribution F'(-) and is therefore not an endogenous
outcome of the model.
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conditions under which this is the case. Full derivations are provided in Online Appendix B.3.
The elasticity of the separation threshold level to location-specific productivity, €2¢,2;>

takes the following form:

0:;(1 -0 1—
€52, = T~ f i )c ( l; - 7]) €;,2; + agwj z; - (32)
Direct S B T]>7Tj (Z]) p( J) | (6%
effect Indire; effect GE effect

The elasticity of the separation threshold level to location-specific productivity, €z¢,2;, Consists
of three components: (i) the direct effect of location-specific productivity on the separation
threshold, (ii) the indirect effect of location-specific productivity on market tightness, and (iii)
the general equilibrium effect.

Clearly, £.¢ z; is negative if general equilibrium forces do not dominate and 1/p(6;) > 1.’
Moreover, €22, is large when the indirect effect is strong. Assuming a small &4, =, (analyzed
below), the indirect effect is strong if the term multiplying €y, =, is sufficiently large. This
happens when either 7;(2$) or 7 is sufficiently low, or when the effective cost of searching,
k0;, is sufficiently high. In all these cases, the marginal producing firm has a very low value,
causing small differences in location-specific productivity to trigger large differences in sep-
aration thresholds.

The elasticity of market tightness to location-specific productivity, €4, 7, takes the fol-

lowing form:

Em;(2) l—«
_ J
€92, = Tj— 1 + Qjé’:‘zryg‘ — ew. z. | (33)
7 Eﬂ"(z/)—c ~~~ 73 a §r<j
\—J,—/ Dfifrect ;\’—/ ———
ndogenous
Standard etiect sepa%atiog GE effect
search-and-matching effoct
amplification -

where T ; and €; take the following form:

(1=0)B0 = d)(1 = F(z7))np(6;) + (1 = (1 = 6)B(1 — d)(1 — F(z5)))

R G o7 ey 5 Pt 71 R T T Y Ry 3 PR
L En;(2') — ¢ k(1 —np(6;)) o
% =cees+ oty (U G o) )

#Under an empirically plausible calibration j/p(6;) > 7 is satisfied as y is estimate by Ottonello (2021) around
0.70 and p(6;) is on average 0.40, with np € (0, 1).
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Equation (33) shows that the elasticity of market tightness to location-specific produc-
tivity is driven by (i) a direct effect, (ii) an indirect effect of location-specific productivity on
the separation threshold, and (iii) a general equilibrium effect. The combined impact of these
forces is proportionally scaled by the standard search-and-matching amplification mecha-
nism, which includes a constant T; and the well-known inverse fundamental surplus term,
%’ introduced in Ljungqvist and Sargent (2017). Effectively, equation (33) extends the
concept of the fundamental surplus, from Hagedorn and Manovskii (2008) and Ljungqvist and
Sargent (2017), to a spatial equilibrium setting with endogenous separations.

The direct effect is dampened both by the general equilibrium effect and by the indirect
effect stemming from endogenous separations, provided that €2; is positive. Conversely, if
(2; is negative, the indirect effect from endogenous separations acts as an amplifying force.
While it is not possible to determine the sign of €); a priori, even for well-behaved distribu-
tions of firm-level productivity, our quantitative analysis suggests that it is often positive for
reasonable calibrations. As a result, the indirect channel from endogenous separations tends
to have a dampening effect.

Therefore, capital market tightness—and consequently, finding rates—do not vary signifi-
cantly across locations due to differences in location-specific fundamental productivity if the

amplification in the search-and-matching model is relatively weak. For this to hold, both

T; and the inverse fundamental surplus, ]EE#;(,Z/)
() —c

, must be relatively small. T is bounded
above by l% The inverse fundamental surplus represents the upper bound on the fraction of
output that the invisible hand can allocate to match creation. Clearly, whether this value is
high or low depends on c. Thus, we can conclude that the spatial variation in capital market
tightness—and consequently, the finding rate—is primarily governed by two parameters: p
and c.

In conclusion, equations (32) and (33) demonstrate that the model can accommodate dif-
ferent degrees of variation in separation threshold and capital market tightness across lo-
cations out of fundamental productivity differences. As a result, the relative importance of
separation and finding rates in driving local capital unemployment disparities remains a quan-

titative question, dependent on calibration. The above analysis highlights key parameters that

must be carefully disciplined in the quantitative analysis to determine which margin prevails.
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4.4 Efficiency

This section examines the efficiency properties of the model. The planner’s problem in this

framework has the following recursive formulation:

WP (K, K$, 26) = max Ajlog(Cy) + WP (K,

Jjreg /
(KB 2 45 (2), L5}

subject to the following constraints:

L W) —¢| f(2)dz| K¢
1——F(Zc)/z>z; [(Z52);(2) | f(2)d ] K;

J

C; =

1

K.\ ¢

K¢, 28

Jjo ey

+ (16K, — (—J> —(L;)7 — kE¥ — K,

P;

K¢ = (1= d)(1 = F(=5))(1 — 0)K* + p(0,)(1 — d)(1 — F(=

J J

/

),

(36)

(37)

NG = (1= 0)K7),

(38)

(39)

(40)

(41)

At the production stage, i.e., after search and matching have occurred, the planner selects

next-period capital K, search effort, Ef, the next-period separation threshold z;/, firm-level

labor demand, /; (2), and total labor, L; in order to maximize total consumption, subject to the

aggregate budget constraint (37), the law of motion for capital employment (38), the definition

of capital market tightness (39), the location-specific labor market clearing condition (40), and

the aggregate population constraint (41).

Online Appendix B.4 provides detailed derivations of the social planner’s problem. The

decentralized equilibrium is efficient if and only if

w=,
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which corresponds to the standard efficiency condition of DMP models established by Hosios
(1990). This result is intuitive, as the only friction in the model arises from search frictions in
the local capital market, while all other decisions are made in a frictionless manner.

To understand this condition, it is useful to realize that at the core of the local capital
market structure are capital owners and firms making investment decisions: the former in
capital investment and the latter in costly search effort. In this setting, two inefficiencies arise
in this investment decisions. First, because of ex post bargaining, each side recoups only its
own share of the return on these investments; this creates a classic hold-up (appropriability)
problem that acts as an effective tax that makes both capital investment and search effort
inefficiently low. The severity tilts with the relative bargaining strengths of each side: when n
is low, underinvestment is stronger on the capital owners’ side, when 7 is high, it is stronger
on the firms’ side.

Second, capital owners’ and firms’ decisions generate congestion externalities that affect
the other participants on both sides of the market. Because agents do not internalize the con-
gestion they impose, these decisions create negative externalities that induce overinvestment.
In particular, for capital owners the externality takes the form —(1 — x)p(6;), and for firms
—uq(0;). Thus, when p is high, the overinvestment motive is weak for capital owners and
strong for firms; when p is low, the reverse holds.

The overall effect is determined by the balance of these opposing inefficiencies. When
the Hosios (1990) condition holds, the hold-up problem depressing capital owners’ and firms’
investments exactly offsets the excessive search incentive caused by the congestion external-
ity, leading to an efficient equilibrium. However, if ;¢ > 7, the hold-up problem dominates for
capital owners and the congestion externality dominates for firms: capital investment is too
low, firm entry is too high, resulting in little unemployed capital and higher effective search
costs. Conversely, if 4 < 7, the congestion externality dominates for capital owners and the
hold-up problem dominates for firms: capital is overinvested, firm entry is insufficient, and,
as a result, there is higher capital unemployment and thus idle capacity.

While whether the Hosios (1990) condition holds or not is ultimately a quantitative ques-
tion, it is straightforward to show that its allocation can be decentralized through the follow-

ing place-based subsidy to capital owners with unemployed capital, with the full derivation
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in Appendix B.5:*
7= ‘1%:77 (Emj(2) — ¢ + (1~ 6)wb;) (43)
Equation (43) inherits the properties of the social planner within-location allocation de-
scribed before. When i = 7, i.e., when the Hosios (1990) condition holds, the optimal subsidy
is zero in all locations. When i < 7, the optimal subsidy is negative, meaning it is optimal to

tax capital owners. Conversely, when p > 7, the optimal subsidy is positive.

5 OQuantification and Positive Implications

This section presents the calibration strategy of the model and validates it on several untar-
geted moments. Then, it assesses the ability of the model to replicate the contribution of
different flows to capital unemployment rate differences across locations as established in

Section 3.2.

5.1 Calibration

The calibration strategy involves two steps: first, fixing parameters estimated outside the
model; second, choosing the remaining parameters to match the identifying moment of the
data.

Fixed parameters. Each model period is one year, so (3 is set at 0.96. We set the depreciation
rate to 2 percent, as in the empirical analysis. The capital share « is set to 0.35, a number
in line with the literature. The matching function elasticity p is set to 0.70, which is the
lower bound estimate from the micro-data in Ottonello (2021).” This must be interpreted as
a conservative choice, as a high value of this elasticity will increase the role of the separation
rate in explaining spatial capital unemployment gaps, as explained in Section 4.3. We set the
exogenous separation rate d to 0.01, which is close to the minimum separation rate measured
in our data and to the level in Ottonello (2021). We follow Pissarides (2000) and, more recently,

Kuhn et al. (2025), assuming that A and )\, are both equal to 1, implying a uniform probability

2*Note that this place-based subsidy to capital owners with unemployed capital is equivalent to a place-based
tax on firms or capital owners with employed capital.

»See Appendix C.4, Table C.9, page 26. This value is close to the 0.75 reported by Badarinza et al. (2024) and
falls within the 0.45-0.75 range reported and Ngai et al. (2025) for residential real estate markets—by contrast,
Ottonello (2021) and this paper focus on non-residential real estate. This value is also similar to magnitudes
used in the macro-labor literature, including the empirical estimates in Petrongolo and Pissarides (2001) and
the parameterization in Shimer (2005).
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distribution.”® We set the upper bound of the match-specific shock, b, to 2 and the lower bound,
a, to 1, which results in an unconditional average of 1 and a variance of firm-level output
of 0.58—approximately ten times larger than that of aggregate output—a finding consistent
with Bloom et al. (2018). Then, the probability of match-specific shocks 1 — p is set to 0.10,
implying a persistence of 0.90, which is close to Foster et al. (2008) and well within the range
reported by the literature, ranging from 0.97 in Lee and Mukoyama (2015) to 0.5 in Abraham
et al. (2006) and Castro et al. (2015). We set ¢ to 0.5, reflecting a high degree of decreasing
returns, as is typical in service sectors. We set 7 to 0.12, which implies a housing supply
elasticity of 0.14 as estimated for UK by Drayton et al. (2025) and is close to suggesting that
only 12 percent of reproducible inputs contribute to housing supply—broadly in line with the
estimates reported in Davis and Heathcote (2007). We normalize the exogenous productivity
of the median capital-unemployment rate location, Z,,.4, so that average unconditional profits
form equation (16) in that location equal 1.*” Finally, we normalize total population in the

economy L and the workers outside option W to 1.

Table 1: Parameters

Parameter Description Value

Fixed

1) Discount factor 0.96

] Depreciation rate 0.02

e} Capital share in production 0.35

Iz Matching function elasticity 0.70

d Exogenous separation rate 0.01

A1, Ao Beta distribution parameters 1

b Match-specific shock upper bound 2

a Match-specific shock lower bound 0

1—p Probability of match-specific shocks 0.10

10} Real estate sector returns to scale 0.50

ol Housing sector returns to scale 0.20

Zned Median productivity 0.93

L Total population 1

w Workers’ outside option 1

Fitted Moment Data Model
m Matching efficiency 0.112 Finding rate 0.40 0.40
K Capital vacancy posting cost 0.002 Separation rate 0.03 0.03
c Fixed operating cost 0.867 Fixed cost share of total costs 0.30 0.30
n Capitalists bargaining power 0.455 Med. capital unemployment rate  0.09 0.09
{Z;}/-1 \ {Zmea} Fundamental productivity levels Figure C.8a Capital unemployment rates Figure 6a
{A; }‘]-]:1 Amenities Figure C.8b  Population Figure 6b
{P; }3]: 1 Real estate sector productivity Figure C.8¢ Capital stock Figure 6¢

26We adopt this functional form for the distribution of z to remain consistent with the literature. However, Kuhn
et al. (2025) demonstrate that this assumption is quantitatively inconsequential for this class of models.

?’This normalization significantly speeds up computation while being equivalent to the more standard approach
of directly normalizing median productivity to one.
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Fitted parameters. Thus, 3.J+3 parameters remain to be calibrated: the matching efficiency
m; the capital vacancy posting cost «; the fixed operating cost c; the capital owners bargaining
power 7); the location-specific fundamental productivity levels, { Z;}7_,\{ Zca}; the location-
specific amenities, {A;}7_,; and the location-specific real estate sector productivity, {P;}7_,.

We inform model parameter 7 using the median observed capital unemployment rates
which is 9 percent. The bargaining power of capitalists, 7, is an important parameter in the
model governing the efficiency of the equilibrium—thus, its extensively validations in Sections
5.2.1 and 6.2—and is inversely related to capital vacancy creation in all locations, thus affect-
ing the median unemployment rate. The calibration of m is informed by the median location
finding rate of 40 percent. The capital vacancy posting cost is informed by a separation rate of
3 percent as it pins down the expected value of producing for a firm, thus affecting the level of
matches that can be sustained in equilibrium and, as a consequence, the separation threshold
level. Another important parameter is the fixed operating cost ¢, which determines the size
of the fundamental surplus and thus the relative importance of the finding versus separation
rate in driving capital unemployment rate gaps. We calibrate c to target a 30 percent average
fixed cost share of total costs, close to the estimates reported by De Loecker et al. (2020). We
calibrate the location-specific fundamental productivity levels, {Z;}7_, \ {Zca}, using the
unemployment rate in each location, except for the median one. The location-specific ameni-

ties, {A; }3]:1, are calibrated to match the relative population size in each location. Finally,

J

the location-specific real estate sector productivity, {P; };_,, is calibrated to match the relative

capital in each location.

Figure 6: Capital Unemployment Rate, Population, and Capital Stock
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Note: Figure 6 compares capital unemployment rates, population and total capital between the model and UK
data. In Figures 6a—6c, blue circles represent model values plotted against data, with a dashed black 45-degree
line for reference. Specifically, Figure 6a shows unemployment rates, Figure 6b shows relative population, and
Figure 6c relative capital stock. Circle size reflects location size.
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Calibration outcome. The parameters are jointly estimated using a search algorithm in the
parameter space that minimizes the distance between the empirical and simulated moments.
The parameters implied by the calibration strategy of the model and the fit of the model on
several identifying moments are presented in Table 1. Unfortunately, as local capital markets
have been relatively understudied due to the lack of available data, there is no widely accepted
empirical estimate for most of the parameters. However, we note that a capitalist bargaining
power 1 of 0.455 and a fixed cost ¢ of 0.850 generate an average profit share of 1 percent,
well within the 0-10 percent range found by Barkai (2020) and De Loecker et al. (2020) for
the period from 1980 to the present days. The same parameters in the model yield an average
rental rate of 14 percent, aligning with measures of the return on capital reported by Gormsen
and Huber (2024), although for the US. Further validations on 7 are postponed to Section 6.2,
where we delve into the normative implications of the model. While 7 plays a minor role in
the model’s positive implications, it is crucial for its normative implications. Next, we proceed

to explore and validate the model’s positive performance on several untargeted moments.

5.2 Quantitative Performance of the Model

This section validates the quantitative performance of the model on many untargeted mo-
ments and assesses its ability to match the quantitative importance of the separation rate in

driving spatial capital unemployment gaps, as documented in Section 3.2.

5.2.1 Model Validation. Here we assess the quantitative performance of the model on
many untargeted moments.

Decomposition of spatial output per capita differences. To assess the model’s quantitative
performance in explaining observed differences in output per capita—via differences in the
capital stock, the capital-unemployment rate, and other determinants—we perform the fol-

lowing decomposition based on a standard Cobb-Douglas production function as used in the
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model:
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Unemployment rate contribution Total capital contribution

Employed capital contribution

(44)

Effectively, this implies that the spatial variation in output per capita can be decomposed
into contributions from productivity differences and employed capital differences. The latter
can be further broken down into unemployment rate differences and total capital differences.
Since each element in equation (44) represents the ratio of the covariance between output per
capita and the component of interest to the variance of output per capita, we estimate these
shares using OLS. To account for productivity differences across locations, we incorporate
location- and time-fixed effects. Finally, we assume a capital share of 0.35, as in the model

calibration.

Table 2: Variance Decomposition of Local Output per Capita: Model vs. Data

Output p.c. explained

Data Model
Employed capital (%) 25 35
Unemployment rate (%) 5 1
Total capital (%) 20 34
Productivity (%) 75 65

Table 2 presents the fraction of variation in local output per capita explained by differences in capital unemploy-
ment rates, total capital, and other factors across locations, both in the data and in the model. All numbers are
reported in percent.

Table 2 reports the fraction of variation in the model and the data of local output per
capita explained by differences across locations in capital unemployment rates, total capital,
and productivity. Without calibrating any shares, we find that the model matches satisfacto-
rily the empirical findings. It attributes a dominant share of the variation to productivity while
also assigning a quantitatively significant role to differences in employed capital. Among the
capital-related components, total capital differences play a major role, whereas the contribu-

tion of variations in capital unemployment rates is quantitatively smaller.
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Investment rates across space. The model also replicates the investment patterns observed
in the empirical analysis. Online Appendix C.2 presents a comparison of the net investment
rate between the model and the data. In the model, despite the presence of permanent produc-
tivity differences across locations, investment equals depreciation in the steady state, implying
a zero net investment rate—consistent with the data.

Correlation of capital unemployment rates with untargeted observables. Appendix C.3, Ta-
ble C.3, reports model- and data-level correlations between capital-unemployment rates and
GDP per capita, GDP per unit of capital, rental rates, and household income. Although none
of these moments were targeted in the calibration, the model matches them satisfactorily.

Amenities. Unobserved local amenities allow the model to match the distribution of labor
across locations. A natural check of the nonparametric amenity estimates .A; is to correlate
them with local characteristics that should affect the value of working or residing in a particu-
lar location. We correlate the estimated amenities with an amenity score provided by PMA,*
as well as with ONS data on the location’s amenity provisions. The latter includes the number
of general practitioners, dentists, sports facilities, and supermarkets per 10,000 people. Online
Appendix C.4 shows that amenity is positively associated with PMA amenity score and ONS
amenity provision measures. These results support the view that estimated amenities capture

salient features of the attractiveness of operating capital in a particular location.

5.2.2 Spatial Capital Unemployment Gaps Decomposition. Having demonstrated the
estimated model’s ability to capture both targeted and non-targeted moments—such as GDP,
net investment rates, rental rates, and amenities—we now turn to the main positive results.
Specifically, we assess the model’s ability to quantitatively explain the key features of local
capital markets documented in Section 3.2.

Figure 7 displays the finding (Figure 7a) and separation rates (Figure 7b) across UK loca-
tions in the data (blue) and the model (red). The left panel illustrates a decrease in finding rates
as we move from locations with low capital unemployment rates to those with high capital
unemployment rates. The right panel shows an increase in separation rates with the capital
unemployment rate. It is important to note that in our calibration we target only the finding

and separation rates at the median capital unemployment rate location, targeting neither the

PMA’s amenity scores are based on the presence of key anchor stores, national and regional fashion, non-
fashion, and food & beverage multiples within each retail location. The scores reflect both the size and quality
of key anchor stores, variety stores, and fashion multiples. A high score indicates stronger retail provision.

33



role of finding rate and separation rates in determining capital unemployment rate differences
across locations nor differences in capital vacancy posting or market tightness. Thus, despite
not being targeted, the model aligns closely with the data, both qualitatively and quantita-
tively. When comparing spatial variations, we notice that finding rates exhibit considerably
less variability than separation rates. Specifically, the separation rate in the capital market
with the highest capital unemployment rate is more than three times as high as in the capital
market with the lowest capital unemployment rate. In contrast, the finding rate is only 44
percent lower in the location with the highest capital unemployment rate compared to the

location with the lowest capital unemployment rate.

Figure 7: Finding and Separation Rate across Local Capital Markets: Model vs. Data
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Note: Figure 7 shows finding rates and separation rates from the model (red) and the data (blue) across UK
locations. Figure 7a shows finding rates. Figure 7b shows separation rates. The size of the circles is proportional
to the size of the location.

A close alignment with the observed patterns of finding and separation rates across space
suggests that the model effectively replicates the relative significance of these two flow rates
in driving spatial capital unemployment gaps. This can be seen in Figure 8, which presents
the decomposition of the local capital unemployment rate differences between its different
capital-flows, i.e., finding rate (Figure 8a) and separation rate (Figure 8b), from the model (red)
and the data (blue) from Figure 5. The formal decomposition reveals a tight match between the
model and data. In the model, separation rates account for 68 percent of the cross-sectional
variation in capital unemployment rates, compared to 68 percent in the data, while finding
rates contribute to 32 percent of the cross-sectional variation in capital unemployment rates
in the model, close to the 30 percent observed in the data. These calculations have been done

as in Section 3.2 assuming 0 close to zero. Online Appendix C.5 presents the calculations for
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the general case, highlighting the contribution of the extensive margin and showing that the

same takeaways hold.

Figure 8: Decomposition of Spatial Capital Unemployment Gaps: Model vs. Data
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Note: Figure 8 illustrates the contribution of minus the log of the finding rate and the log of the separation rate
to local capital unemployment rate differences in the model (blue) and data (red), across UK locations. In Figure
8a, minus the log of the finding rate is plotted against the log of the unemployment-employment capital ratio,
along with the dashed black 45-degree line. Figure 8b displays the log of the separation rate against the log of
the unemployment-employment capital ratio, also with the dashed black 45-degree line. The size of the circles
is proportional to the size of the location.

To understand the success of the model in explaining the small contribution of the find-
ing rate and the large contribution of the separation rate to local capital unemployment rate
differences, it is helpful to refer to Section 4.3. First, the model generates a low elasticity of
market tightness to productivity and thus of finding rate. This is because the calibration im-
plies both a positive (2, meaning that the indirect effect from endogenous separations acts as
a dampening force, and a sufficiently large fundamental surplus, which weakens the ampli-
fication of productivity differences, as the retrieved fixed cost c is sufficiently smaller than
En(2"). Second, the model yields a high elasticity of the separation threshold level to produc-
tivity and hence of the separation rate. As shown in equation (32), this occurs when the term
multiplying the elasticity of market tightness to productivity is sufficiently high, i.e., when

the marginal producing firm has a low value, as recovered by our calibration.

6 Aggregate Implications and Counterfactual Analysis

Here, we conduct our two main counterfactual analyses. First, we examine the aggregate loss

caused by search frictions in local capital markets. Second, we evaluate the potential for policy
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interventions to mitigate these aggregate losses by solving the social planner’s problem.

6.1 Aggregate Losses from Search Frictions in Local Capital Markets

In this section, we examine the aggregate drag on the economy caused by the presence of
search frictions in local capital markets. To this end, we conduct aggregate counterfactual
analyses under varying degrees of search frictions in these markets and assess their aggregate

implications.

Table 3: Macroeconomic Implication of Easing Search Frictions

Change

Baseline 1.5xm 2xm
Avg. capital unemployment rate 9.25 -1.95 p.p. -3.50 p.p.
Avg. finding rate 40.85 +19.72 p.p. +39.37 p.p.
Avg. separation rate 2.89 +1.02 p.p. +1.55 p.p.
Avg. rental rate 14.21 -0.24 p.p. -0.43 p.p.
Total output 1.918 +2.38 % +3.83 %
Total consumption 1.898 +2.41 % +3.88 %

Table 3 presents the macroeconomic implication of easing search frictions, obtained by increasing m by a factor
of 1.5 and 2. The average changes are reported in percentage points (p.p.), and the total changes are reported in
percent.

Table 3 presents the results of the counterfactual analysis, where we increase matching
efficiency m, thereby reducing the severity of search frictions, by factors of 1.5 and 2. Higher
matching efficiency facilitates the matching process between capital units and firms, leading
to an increase in the finding rate and a reduction in capital unemployment rates. At the same
time, firms experience a higher probability of matching with capital units. However, free en-
try and increased labor demand generate rises in market tightness and wages, which, in turn,
increase the effective searching cost and lower firms’ static profits. These counterbalancing
general equilibrium forces have two important effects. First, the increase in effective cost of
search and lower profitability raise the separation threshold at which firms can operate, lead-
ing to higher separation rates. Second, the decline in static profits puts downward pressure
on rental rates, while the higher effective cost of searching exerts upward pressure, as firms
compensate capital owners for avoiding the costly search process. Quantitatively, we find
that the former effect dominates, resulting in an overall decline in rental rates.

Overall, we find that higher matching efficiency substantially increases both aggregate

output and consumption. In particular, a rise in matching efficiency that reduces capital un-
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employment rates by approximately 40 percent leads to an almost 4 percent increase in aggre-
gate output and consumption. This suggests that search frictions in local capital markets not
only shape the distribution of output per capita across locations but also impose a significant
drag on the overall economy. However, since these frictions are technological in nature, the
large drag documented in Table 3 does not necessarily translate in large welfare gains from
policy interventions. To assess the potential welfare improvements from policy, we study this

issue in detail in the next section by solving the social planner’s problem.

6.2 Social Planner Solution and Place-Based Policies

This section explores the normative implications of the theory. First, it validates the calibrated
bargaining power of the capitalists, then explores quantitatively the implications of place-
based policies, and finally puts these policy implications into perspective by discussing the
model’s limitations.

Capitalists’ bargaining power validation. The calibrated model reveals that capitalists’ bar-
gaining power is lower than the matching function elasticity, implying, as explained in Section
4.4, that the decentralized equilibrium is inefficient, with excessive firm entry. Here, we fur-
ther validate the calibrated parameters, demonstrating that the capitalists’ bargaining power
implied by the calibration aligns with the data.

To do so, we exploit equation (19) to derive the unit-free rental rate elasticity of the capital

unemployment rate in a given location, which is given by:

Ii@j (45)

Er, hu = — N,
ot nETj(Z)

which shows that the capital unemployment rate is unambiguously negatively associated with
the rental rate, with the strength of this relationship mediated by 7, the bargaining power of
capitalists. Therefore, we can estimate this elasticity in the data and compare it to the model
to validate our calibration of capitalists’ bargaining power.

Table 4 presents this comparison. Columns (1)-(3) regress the log rental rate on the log
capital unemployment rate, where the rental rate is measured as the present value of future
prices. Column (1) reports a simple OLS regression. However, our empirical setting is sub-
ject to both measurement error and omitted-variable bias. While measurement error clearly

biases our estimates downward, the direction of bias from omitted variables is uncertain. To
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Table 4: Rental Rate Elasticity of Capital Unemployment Rate: Model vs. Data

Dependent Variable Rental Rate
Data (OLS) Data (TSLS) Data (TSLS) Model
1) @) ®) 4
Capital unemployment rate -0.11** -0.54™* -0.29™* -0.46
(0.05) (0.23) (0.07)

Fixed Effects

City v v v

Time v v v
Controls

City-specific Time Trend v v v
Instrument

Labor productivity v

Past unemployment rate v
Observations 743 642 453

Note. Both the rental rate and the capital unemployment rate are in logs. City-specific time trends are quadratic.
Column (1) performs a simple OLS, while columns (2) and (3) perform a TSLS where the capital unemployment
rate is instrumented either with labor productivity or with past capital unemployment rate. Column (3) reports
the theoretical elasticity in the model. T, **, and *** denote 15, 10, 5, and 1% statistical significance respectively.

address these concerns, column (2) employs a TSLS estimator using log labor productivity as
an instrument for the log capital unemployment rate, while column (3) uses past unemploy-
ment as an instrument. Finally, column (4) reports the theoretical elasticity (45) derived from
the model.

We find a statistically significant negative rental rate elasticity of the capital unemploy-
ment rate in the data, consistent with the model’s prediction. Moreover, after correcting for
measurement error and omitted-variable bias, the estimated magnitudes closely align between
the model and the data. Specifically, the data yield a negative elasticity between -0.29 and -
0.54, compared to -0.46 in the model. Overall, this supports our calibration, confirming that
capitalists’ bargaining power is significantly lower than the matching function elasticity.

Social planner allocation and quantification of place-based policies. This section provides a
quantitative exploration of the implications of place-based policies that implement the social
planner allocation described in Section 4.4.

Table 5 presents the results. When p > 7, as recovered by our calibration, the hold-up
problem dominates for capital owners and the congestion externalities dominate for firms,
resulting in suboptimal capital investment, excessive firm entry, too little capital unemploy-
ment, and a high effective search cost for firms. Therefore, the optimal allocation subsidizes
unemployed capital, which, through Nash bargaining, is equivalent to taxing firms and sub-
sidizing capital owners, because capital owners have a higher outside option in the planner’s

allocation.
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Table 5: Macroeconomic Implication of Social Planner Allocation

Baseline Social Planner Change
Avg. capital unemployment rate 9.25 13.39 +4.14 p.p.
Avg. finding rate 40.85 30.16 -10.69 p.p.
Avg. separation rate 2.89 3.20 +0.31 p.p.
Avg. rental rate 14.21 15.59 +1.38 p.p.
Total capital 1.000 1.042 4.20 %
Total output 1.918 1.924 0.30 %
Total consumption 1.898 1.903 0.26 %
Consumption equivalent welfare 0.28 %

Table 5 presents the macroeconomic implications of achieving the social planner allocation, i.e., introducing

place-based policies. Average changes are reported in percentage points (p.p.), and total changes are reported in
percent.

As aresult, in the social planner allocation, rental rates are higher, reducing firms’ profits,
which in turn leads to higher separation rates and lower finding rates. Consequently, the
capital unemployment rate increases in the social planner equilibrium. The higher rental rate
also strengthens the incentive for the representative household to invest, leading to a 4.20
percent higher total capital stock in equilibrium. Additionally, the planner’s intervention
alleviates congestion externalities, lowering the effective cost of searching. These combined
effects result in an increase in total output and consumption, translating into an aggregate
welfare gain of 0.28 percent, equivalent to approximately $2.15 billion US dollars, assuming
total nominal personal consumption expenditure of £590.57 billion British pounds, as reported

by FRED, and an exchange rate of 1.3.

Figure 9: Local Welfare Gains in the Social Planner Allocation
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Note: Figure 9 illustrates the change in consumption following the implementation of the social planner’s allo-
cation. Each circle represents a city, with its size proportional to the capital stock. The thick blue line represents
the quadratic best-fit curve.
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Next, we examine the distribution of welfare gains across locations and their implications
for inequality. Figure 9 illustrates these gains, which range from 0.22 to 0.39 percent, with
larger increases in locations that historically experienced higher capital unemployment rates.
This suggests a pro-equality effect, as these areas benefit more from the policy intervention.

This pattern emerges because the social planner, by increasing the return on capital,
strengthens investment incentives. However, investment is more accessible in high capital-
unemployment locations, as these areas start with lower capital stock and lie on the flatter
portion of the real estate sector cost curve. As a result, labor demand rises, triggering general
equilibrium effects that push wages higher. Rising wages, in turn, discourage capital match
creation, reducing the capital employment rate. However, the initial effect—greater invest-
ment in capital-dominates quantitatively. While the capital employment rate declines, it does
not fall enough to offset the increase in total capital, ultimately leading to higher employed
capital in these locations. Appendix C.6 provides further insights by illustrating the evolution
of capital employment rates, total capital, total employed capital, and wages. Ultimately, the
increase in employed capital boosts production in these locations, explaining the larger rise
in consumption and, consequently, in welfare.

Interpretation of the results and model discussion. Our normative analysis is primarily
exploratory, serving as a proof of concept for the model. While it reveals substantial, albeit
hardly transformative, effects of place-based taxation, it remains subject to potential caveats,
which we discuss below.

First, the model’s rationale for implementing place-based policies is excessive firm entry.
However, it abstracts from forces such as agglomeration externalities and love for variety,
which could have the opposite effect, potentially dampening the impact discussed. Second, the
model does not account for frictional employment considerations, which may interact with
the normative analysis presented. For example, Manning and Petrongolo (2017) and Kuhn
et al. (2025) show that if local labor markets are highly localized or efficient, the effects of
place-based policies may be small or even undesirable. Conversely, Kline and Moretti (2013)
and Bilal (2023) demonstrate that in the presence of hiring costs or significant congestion
externalities from firm sorting across locations, place-based policies can have strong leveling-
up effects. Fajgelbaum and Gaubert (2020) arrive at a similar conclusion without relying on

frictional labor markets.
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While the interaction between the mechanisms highlighted in this paper and those in
the literature is not ex-ante obvious, it seems that the first strand emphasizes the case for
no intervention due to minimal to no inefficiencies, suggesting minimal interaction with our
framework. In contrast, the second strand highlights inefficiencies that justify reallocation
toward more deprived locations, potentially reinforcing and amplifying the mechanisms we
described, which also calls for the lifting up of the same locations. However, incorporating all
these forces alongside the mechanism outlined in this paper is beyond our scope.

Concluding, while we acknowledge that our normative analysis is largely exploratory, we
believe that the mechanism we introduced provides a novel perspective on the desirability of
place-based policies, contributing to the broader literature trying to understand the motives

and scope for such policies.

7 Conclusion

This paper introduces a novel dataset to provide the first empirical insights into the spatial
distribution of capital unemployment, defined as idle units actively searching to be traded. We
document substantial and persistent differences in capital unemployment across locations,
which are not arbitraged away by investment dynamics. To investigate the drivers of this
spatial variation, we propose a decomposition framework that sheds light on capital flows
into and out of unemployment. Our analysis underscores the dominant role of inflows into
unemployment, which we refer to as separation rates.

We then propose a novel spatial dynamic model of capital accumulation featuring non-
Walrasian local capital markets, grounded in search-and-matching frictions. The model quan-
titatively accounts for the empirical regularities associated with spatial differences in capi-
tal unemployment documented in our empirical analysis. Overall, it demonstrates that local
capital market frictions have sizable negative implications for aggregate output and that the
decentralized equilibrium is not necessarily efficient, thereby providing a new rationale for
place-based policies with potentially sizeable welfare gains.

This work gives rise to a set of natural questions. First, it would be interesting to inte-
grate local capital market frictions with labor market frictions to study how their interaction
affects local prosperity and the effectiveness of policy interventions. Second, local capital

market frictions serve as a natural source of persistence, as they act as adjustment costs that
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slow capital accumulation and reallocation. This naturally motivates the study of how local-
ized shocks—such as the China shock—can have long-lasting local effects. These are exciting

avenues for future research, which we leave to subsequent work.

References

Abraham, Arpad, Kirk White et al., “The dynamics of plant-level productivity in US man-
ufacturing,” Center for Economic Studies Working Paper, 2006, 6, 20.

Allen, Treb and Dave Donaldson, “Persistence and path dependence: A primer,” Regional
Science and Urban Economics, 2022, 94, 103724.

Andolfatto, David, “Business cycles and labor-market search,” The american economic review,
1996, pp. 112-132.

Badarinza, Cristian, Vimal Balasubramaniam, and Tarun Ramadorai, “In search of the
matching function in the housing market,” Available at SSRN 4594519, 2024.

Barkai, Simcha, “Declining labor and capital shares,” The Journal of Finance, 2020, 75 (5),
2421-2463.

Becker, Randy A, John Haltiwanger, Ron S Jarmin, Shawn D Klimek, and Daniel ]
Wilson, “Micro and macro data integration: The case of capital,” in “A new architecture for
the US national accounts,” University of Chicago Press, 2006, pp. 541-610.

Bilal, Adrien, “The geography of unemployment,” The Quarterly Journal of Economics, 2023,
138 (3), 1507-1576.

Bloom, Nicholas, Max Floetotto, Nir Jaimovich, Itay Saporta-Eksten, and Stephen J
Terry, “Really uncertain business cycles,” Econometrica, 2018, 86 (3), 1031-1065.

Cao, Melanie and Shouyong Shi, “Endogenous Procyclical Liquidity, Capital Reallocation,
and q,” International Economic Review, 2023, 64 (1), 95-128.

Caplin, Andrew and John Leahy, “Trading Frictions and House Price Dynamics,” Journal
of Money, Credit and Banking, 2011, 43 (s2), 283-303.

Castro, Rui, Gian Luca Clementi, and Yoonsoo Lee, “Cross sectoral variation in the
volatility of plant level idiosyncratic shocks,” The Journal of Industrial Economics, 2015, 63
(1), 1-29.

Davis, Morris A and Jonathan Heathcote, “The price and quantity of residential land in
the United States,” Journal of Monetary Economics, 2007, 54 (8), 2595-2620.

Diamond, Peter A, “Aggregate demand management in search equilibrium,” Journal of po-
litical Economy, 1982, 90 (5), 881-894.

Drayton, Elaine, Peter Levell, and David Sturrock, “The determinants of local housing
supply in England,” Technical Report, Institute for Fiscal Studies 2025.

Elsby, Michael W L and Ryan Michaels, “Marginal jobs, heterogeneous firms, and unem-
ployment flows,” American Economic Journal: Macroeconomics, 2013, 5 (1), 1-48.

Fajgelbaum, Pablo D and Cecile Gaubert, “Optimal spatial policies, geography, and sort-
ing,” The Quarterly Journal of Economics, 2020, 135 (2), 959-1036.

_ and _, “Chapter 3 - Optimal spatial policies,” in Dave Donaldson and Stephen J. Redding,
eds., Handbook of Regional and Urban Economics, Vol. 6 of Handbook of Regional and Urban
Economics, Elsevier, 2025, pp. 143-223.

Foster, Lucia, John Haltiwanger, and Chad Syverson, “Reallocation, firm turnover, and
efficiency: Selection on productivity or profitability?,” American Economic Review, 2008, 98

42



(1), 394-425.

Fujita, Shigeru and Garey Ramey, “The cyclicality of separation and job finding rates,”
International Economic Review, 2009, 50 (2), 415-430.

Gavazza, Alessandro, “The role of trading frictions in real asset markets,” American Economic
Review, 2011, 101 (4), 1106—-1143.

Genesove, David and Lu Han, “Search and matching in the housing market,” Journal of
urban economics, 2012, 72 (1), 31-45.

Gormsen, Niels Joachim and Kilian Huber, “Firms’ Perceived Cost of Capital,” Technical
Report, National Bureau of Economic Research 2024.

Haan, Wouter J Den, Garey Ramey, and Joel Watson, “Job destruction and propagation
of shocks,” American economic review, 2000, 90 (3), 482-498.

Hagedorn, Marcus and Iourii Manovskii, “The cyclical behavior of equilibrium unemploy-
ment and vacancies revisited,” American Economic Review, 2008, 98 (4), 1692—1706.

Han, Lu and William C Strange, “The microstructure of housing markets: Search, bargain-
ing, and brokerage,” Handbook of regional and urban economics, 2015, 5, 813-886.

Harris, Richard ID and Stephen Drinkwater, “UK Plant and Machinery Capital Stocks
and Plant Closures.,” Oxford Bulletin of Economics & Statistics, 2000, 62 (2).

Hosios, Arthur J, “On the efficiency of matching and related models of search and unem-
ployment,” The Review of Economic Studies, 1990, 57 (2), 279-298.

Jung, Philip, Philipp Korfmann, and Edgar Preugschat, “Optimal regional labor market
policies,” European Economic Review, 2023, 152, 104318.

Kaas, Leo and Philipp Kircher, “Efficient firm dynamics in a frictional labor market,” Amer-
ican Economic Review, 2015, 105 (10), 3030—-3060.

Kitson, Michael and Jonathan Michie, The deindustrial revolution: the rise and fall of UK
manufacturing, 1870-2010, Centre for Business Research, University of Cambridge Cam-
bridge, UK, 2014.

Kleinman, Benny, Ernest Liu, and Stephen J Redding, “Dynamic spatial general equilib-
rium,” Econometrica, 2023, 91 (2), 385-424.

Kline, Patrick and Enrico Moretti, “Place based policies with unemployment,” American
Economic Review, 2013, 103 (3), 238—243.

Koijen, Ralph SJ, Neel Shah, and Stijn Van Nieuwerburgh, “The Commercial real estate
ecosystem,” Available at SSRN, 2025.

Krainer, John, “A Theory of Liquidity in Residential Real Estate Markets,” Journal of Urban
Economics, 2001, 49 (1), 32-53.

Kuhn, Moritz, Iourii Manovskii, and Xincheng Qiu, “The geography of job creation and
job destruction,” Technical Report, National Bureau of Economic Research 2025.

Lee, Yoonsoo and Toshihiko Mukoyama, “Productivity and employment dynamics of US
manufacturing plants,” Economics Letters, 2015, 136, 190-193.

Ljungqvist, Lars and Thomas J Sargent, “The fundamental surplus,” American Economic
Review, 2017, 107 (9), 2630-2665.

Loecker, Jan De, Jan Eeckhout, and Gabriel Unger, “The rise of market power and the
macroeconomic implications,” The Quarterly Journal of Economics, 2020, 135 (2), 561-644.
Manning, Alan and Barbara Petrongolo, “How local are labor markets? Evidence from a

spatial job search model,” American Economic Review, 2017, 107 (10), 2877-2907.

Marinescu, Ioana and Roland Rathelot, “Mismatch unemployment and the geography of
job search,” American Economic Journal: Macroeconomics, 2018, 10 (3), 42-70.

Merz, Monika, “Search in the labor market and the real business cycle,” Journal of monetary

43



Economics, 1995, 36 (2), 269-300.

Mortensen, Dale T, “The matching process as a noncooperative bargaining game,” in “The
economics of information and uncertainty,” University of Chicago Press, 1982, pp. 233-258.

Ngai, L Rachel and Silvana Tenreyro, “Hot and cold seasons in the housing market,” Amer-
ican Economic Review, 2014, 104 (12), 3991-4026.

_, Fei Wu, Kevin Sheedy, and Shuang Zhang, “Matching People to Properties: An Ag-
gregate Matching Function for the Housing Market,” 2025. Unpublished manuscript.

Ottonello, Pablo, “Capital unemployment,” Review of Economic Studies (Conditionally Ac-
cepted), 2021.

Petrongolo, Barbara and Christopher A Pissarides, “Looking into the black box: A survey
of the matching function,” Journal of Economic literature, 2001, 39 (2), 390-431.

Piazzesi, Monika, Martin Schneider, and Johannes Stroebel, “Segmented Housing
Search,” American Economic Review, 2020, 110 (3), 720-759.

Pissarides, Christopher A., “Short-run equilibrium dynamics of unemployment, vacancies,
and real wages,” The American Economic Review, 1985, 75 (4), 676—690.

_, Equilibrium Unemployment Theory, 2nd Edition, 1 ed., Vol. 1 of MIT Press Books, The MIT
Press, December 2000.

Ramey, Valerie A and Matthew D Shapiro, “Displaced capital: A study of aerospace plant
closings,” Journal of political Economy, 2001, 109 (5), 958—-992.

Ramey, Valerie and Matthew Shapiro, “Capital churning,” Manuscript. Downloaded from
http://econweb. ucsd. edu/~ vramey/research/capchrn2. pdf, 1998.

Rice, Patricia G and Anthony ] Venables, “The persistent consequences of adverse shocks:
how the 1970s shaped UK regional inequality,” Oxford Review of Economic Policy, 2021, 37
(1), 132-151.

Roback, Jennifer, “Wages, rents, and the quality of life,” Journal of political Economy, 1982,
90 (6), 1257-1278.

Rocheteau, Guillaume, “Frictional Capital Markets and Economic Growth,” 2025. Unpub-
lished manuscript.

Rosen, Sherwin, “Wage-based indexes of urban quality of life,” Current issues in urban eco-
nomics, 1979, pp. 74-104.

Sahin, Aysegiil, Joseph Song, Giorgio Topa, and Giovanni L Violante, “Mismatch un-
employment,” American Economic Review, 2014, 104 (11), 3529-3564.

Schaal, Edouard, “Uncertainty and unemployment,” Econometrica, 2017, 85 (6), 1675-1721.

Schmutz, Benoit and Modibo Sidibé, “Frictional labour mobility,” The Review of Economic
Studies, 2019, 86 (4), 1779-1826.

Shimer, Robert, “The cyclical behavior of equilibrium unemployment and vacancies,” Amer-
ican economic review, 2005, 95 (1), 25-49.

_, “Reassessing the Ins and Outs of Unemployment,” Review of Economic Dynamics, April
2012, 15 (2), 127-148.

Wheaton, William C., “Vacancy, Search, and Prices in a Housing Market Matching Model,”
Journal of Political Economy, 1990, 98 (6), 1270-1292.

Wright, Randall, Sylvia Xiao, and Yu Zhu, “Frictional Capital Reallocation I: Ex Ante
Heterogeneity, journal of Economic Dynamics and Control, 2018, 89, 100-116.

_,_ ,and _, “Frictional Capital Reallocation with Ex Post Heterogeneity,” Review of Eco-
nomic Dynamics, August 2020, 37, 227-253.

44



Employed and Unemployed Capital in Space

Andrea Chiavari and Charles Cheng Zhang

Online Appendix



A Data Appendix

A.1 Data Cleaning and Summary Statistics

We leverage a dataset sourced from PMA encompassing office, industrial, and logistic build-
ings at the city level from 1981 to 2022.% To get a comprehensive picture of spatial capital
allocations, we combine all commercial real estate within each city.

Table A.1: Summary Statistics (1990-2022)

Variables Mean S.D. P25 P50 P75 N

United Kingdom

Unemployment Rate  0.10  0.04 0.06 0.09 0.12 987
Employment Rate 0.90 0.04 087 091 093 987

Investment Rate 0.11 1.26 0.01 0.02 0.03 986
Finding Rate 0.40 0.21 0.24 038 053 987
Separation Rate 0.04 0.02 0.02 0.03 0.05 987
Stock 2645 5343 571 1402 2797 987

European Union

Unemployment Rate  0.09  0.04 0.06 0.09 0.12 358
Employment Rate 091 0.04 088 091 094 358

Investment Rate 0.03 0.22 0.03 0.04 0.05 357
Finding Rate 0.52 0.20 035 050 0.67 358
Separation Rate 0.03 0.02 0.02 0.03 0.04 358
Stock 9489 8901 4622 7468 10568 358

Note: Table A.1 presents summary statistics of the capital unemployment rate, employment capital rate, invest-
ment rate, finding rate, separation rate, and total capital stock at the city level between 1990 and 2022 for the
United Kingdom and Europe. The unit for stock is thousands of square meters.

Additionally, we define the investment rate as investment over the capital stock and cal-
culate investment based on equation (5). We derive the finding rate and separation rate ac-
cording to equations (6) and (7). To ensure data quality, instances where the finding rate and
separation rate exceed 0.99 or fall below 0.01 are treated as anomalies and are consequently
excluded from our analysis. Moreover, we restrict our analysis to data from 1990 onwards, as
this marks a point when the data collection process of the company appears to have reached a
sufficiently advanced stage. Table A.1 presents the summary statistics after cleaning the data.

A.2 Data Validation

This section conducts additional validations of the capital stock measures reported by PMA,
comparing this data with Ottonello (2021) and across space and over time with well-established
measures from UK national accounting provided by the Office of National Statistics (ONS).
First, we notice that Table A.1 reports summary statistics in line with those reported by
Ottonello (2021). In particular, we find that our capital unemployment rate is also 10 percent
and that our standard deviation is 4 percent, close to the 2.4 percent found in their study.

»For London and Paris, PMA data are reported at the submarket level, which we aggregate to the city (market)
level to ensure consistency across cities.



Figure A.1: Spatial Correlations Between PMA Capital Stock and GDP, Population,

and Dwellings in the UK
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Note: Figure 1 presents the spatial correlation between the capital stock from the PMA dataset and key economic
indicators of location size, namely GDP (Figure A.1a), population (Figure A.1b), and residential dwellings (Figure
A.1c) in the UK. All observations are in logs and time-averaged. Cross-sectional averages have been removed.
The relative size of each location within the UK is represented by the size of the circles in the figures.

Second, we compare our capital stock measure with other measures of location size such
as GDP, population, and dwelling stocks. The ONS defines a dwelling as a unit of accommo-
dation that may comprise one or more household spaces (a household space is the accom-
modation used or available for use by an individual household).”® Figure A.1 presents the
scatterplots of local GDP, population, and dwellings against local capital stock from PMA
in the cross-section of UK cities. A visual analysis confirms the expectation that areas with
higher GDP, population, and dwellings tend to exhibit higher levels of capital stock.

Finally, we follow Ottonello (2021) and compare the behavior over time of the capital
unemployment rate with the normal unemployment labor rate. Figure A.2 illustrates this
comparison over time. Overall, we observe that the dynamics over time of the capital unem-
ployment rate closely mirror those of the unemployment labor rate, a pattern consistent with
standard intuition related to unemployment rates and with the findings depicted in Figure 1 of
Ottonello (2021). Moreover, we find that regressing capital unemployment rates on labor un-
employment rate leads to a positive correlation ranging 0.696-0.742, further confirming their
similar behavior.

A.3 More on The Distribution and Spatial Persistence of Capital Un-
employment Rates

Here, we present additional evidence on the distribution and spatial persistence of capital
unemployment rates in our data.

A.3.1 Additional Scatterplots. Figure A.3 displays binscatters of the capital unemploy-
ment rate against itself with 5- and 10-year lags, both with and without time fixed effects.
The light blue circles represent group averages, while the dashed black line represents the
45-degree line.

Overall, we find that the binscatter group averages align closely with the 45-degree line,
reaffirming the strong persistence of this variable. Additionally, we observe that controlling

30See: ONS definitions.


https://www.gov.uk/guidance/housing-statistics-and-england-housing-survey-glossary/a-to-z

Figure A.2: Time Series of Capital Unemployment and Labor Rates
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Note: Figure A.2 shows the time series of the capital unemployment rate and unemployment labor rate in the
United Kingdom between 1990 and 2022. Labor unemployment data is obtained from ONS. The blue line repre-
sents the capital unemployment rate, whereas the dotted black line depicts the labor unemployment rate.

for time fixed effects does not significantly alter this result, suggesting that persistent na-
tionwide shocks do not seem to drive the persistence. If anything, the persistence appears
stronger after accounting for this.”

A.3.2 Evidence from Europe. In Section 2.2, we show that capital unemployed rates
exhibit significant persistence over time across UK cities. In this section of the appendix,
we assess the robustness of this finding by examining the persistence of this measure within
European cities.

To assess the persistence of spatial differentials in the capital unemployment rate, we
split the sample into two sub-periods: one before and the other after 2006. Figure A.4 plots
the capital unemployment rate in the second subperiod against the capital unemployment
rate in the first subperiod for every city in Europe. Notably, the capital unemployment rate
across European cities also exhibits a high degree of persistence, aligning closely around the
dashed black 45-degree reference line.

Overall, our findings suggest that persistence in the spatial distribution of capital unem-
ployment rates seems to be a robust feature of local capital markets and does not appear to
depend on the specific country of analysis.

A.3.3 Accounting for Labor Unemployment Rates and Persistent Shocks. This sec-
tion of the Appendix explores the potential role of local labor unemployment rates and per-
sistent shocks in the documented persistence of capital unemployment rate gaps. While labor
unemployment rates may influence the behavior of other market, such as capital market, per-
sistent shocks, driven by the deindustrialization process experienced by the UK, may create
a mismatch between the existing local supply of capital and the changing demand due to
evolving local sectoral composition.
While labor unemployment rates are readily available from the data, we construct alocation-

specific exposure measure to economy-wide industry cycles. In particular, we define exposure

as follows:
Ejt—1990 = szjl%o X A¢_1990 log Yit, (46)

where 7 defines the industry, j the city, and ¢ time. Thus, exposure is defined as the weighted

*1Controlling for location-specific exposure to economy-wide industry cycles, as explained in Appendix A.3.3,
yields very similar results, which are available upon request.



Figure A.3: Additional Evidence on the Persistence of Capital Unemployment Rate
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Note: Figure A.3 displays binscatters of the capital unemployment rate against itself with 5- and 10-year lags,
both with and without time fixed effects. Light blue circles represent group averages. The dashed black line
represents the 45-degree line.

average, with weights given by the 1990 (initial) industry output share of total output in a
given location, of cumulative changes since 1990 in industry output Y.

Figure A.5 plots capital unemployment rates in UK cities in two subperiods of the sam-
ple after controlling for time fixed effects (Figure A.5a), time fixed effects and industry cycles
simultaneously (Figure A.5b), and time fixed effects and and labor unemployment rates simul-
taneously (Figure A.5c). The blue circles represent cities in the UK, and the size of each circle
corresponds to the total capital within that city. The dashed line represents the 45-degree line.
Overall, we find that accounting for time fixed effects, local labor unemployment rates, and
industry cycles does not significantly affect the persistent patterns documented in the main
text. Thus, we conclude that, while the UK economy has large labor unemployment rate

*’Figure A.5b is slightly less neat because controlling for industry cycles results in some loss of observations, as
the PMA data define locations at a more granular level than the ONS.
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Figure A.4: Spatial Persistence of Capital Unemployment Rates in UK and Europe
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Note: Figure A.4 plots the capital unemployment rate in the UK and European cities in two subperiods of the
sample. The blue open circles represent cities in the UK, and the size of each circle corresponds to the total
capital within that city. The red circles represent cities in Europe. The dashed line represents the 45-degree line.

Figure A.5: Spatial Persistence Accounting for Persistent Shocks
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Note: Figure A.5 plots capital unemployment rates in UK cities in two subperiods of the sample after controlling
for time fixed effects (Figure A.5a), time fixed effects and industry cycles simultaneously (Figure A.5b), and time
fixed effects and labor unemployment rates simultaneously (Figure A.5c). The blue circles represent cities in the
UK, and the size of each circle corresponds to the total capital within that city. The dashed line represents the
45-degree line.

differences and has witnessed a slow-moving deindustrialization process, our data suggest

that these factors are unlikely to be the main drivers of the observed persistence in capital
unemployment rates.

A.3.4 Net Capital Investment Rate from Aggregate Official Statistics. This section
illustrates the evolution of net capital investment rates over time using aggregate national
statistics for comparable measures of capital. To the best of our knowledge, local-level data



on investment in similar types of capital are not available.

Figure A.6: Net Capital Investment from ONS
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Note: Figure A.6 shows the evolution of net capital investment rates for different types of structures calculated
from UK aggregate official statistics.

Figure A.6 displays the evolution of net capital investment rates in the UK from 1996 to
2021. Overall, we find that these rates are minimal and not far from zero, averaging around 2
percent. This finding is consistent with our results presented in the main text.”®

A.4 More on The Spatial Ins and Outs of Unemployed Capital

Here, we present additional evidence on the central role of separation rates in explaining
capital unemployment rate gaps in our data.

A.4.1 Descriptive Evidence for Europe. In thissection of the appendix, we assess whether
the contributions of separation rates and finding rates to the local capital unemployment rate
are comparable between UK and European cities.

Figure A.7 plots minus the log of finding rates f; and the log of separation rates s; against
the log of the unemployment-employment capital rate ratio kj/kj across cities in the UK
(blue) and Europe (red). Figure A.7a suggests that finding rates exhibit relatively low varia-
tion across different locations, with the best-fit line notably distant from the 45-degree line
(depicted in dashed black). In contrast, when examining separation rates, they emerge as the
primary factor driving differences in local capital unemployment rates. Figure A.7b shows
that separation rates vary substantially across locations, with their best-fit line closely align-
ing with the 45-degree line.

Overall, our findings suggest that the quantitative importance of separation rates in ex-
plaining local capital unemployment rate differences seems to be a robust feature of local
capital markets and does not seem to depend on the specific country we focus on.

A.4.2 Expanded Decompositions. In Section 3.1, we presented a decomposition of the
log of the unemployment-employment capital rate ratio assuming 6 ~ 0. In this section of the

$While the aggregate investment rate is similar between our data and the ONS, the latter appears to be about
1-2 percentage points higher. This discrepancy could stem from investments in the quality of buildings—not
just in the quantity of new structures—which our data, focused solely on square meters, does not capture.



Figure A.7: Capital Market Flows Across Space in UK and Europe
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Note: Figure A.7 shows graphically the contribution of minus the log of the finding rate and the log of the sepa-
ration rate to local capital unemployment rate differences across UK and European locations. Figure A.7a scat-
terplots minus the log of the finding rate against the log of the unemployment-employment capital ratio, across
cities in the UK. Figure A.7b scatterplots the log of the separation rate against the log of the unemployment-
employment capital ratio, across cities in the UK and Europe. Open blue circles represent cities in the UK, with
size proportional to their total capital. Solid red circles represent cities in Europe. Each data point represents a
within-city average, with cross-sectional means removed for the plot. The 45-degree line is in dashed black, and
the line of best for European locations fit is in solid red.

appendix, we instead present an expanded decomposition holding for any value of 9, assessing
its impact on our empirical findings.

In particular, we can generalize equation (8) in the main text to the case with § # 0
yielding the following decomposition of the log of the unemployment-employment capital
rate:

(47)

log (',Z—) ~log(s)) gt 1)+ log ( (2 M) L),

The first two terms in equation (47) mirror those in equation (8), capturing the transitions
in and out of the unemployment state for capital. The third term is new to this decomposition,
specifically accounting for the extensive margin of unemployed capital associated with newly
invested capital.

From equation (47), we arrive at a spatial decomposition of the variance of the log of the



unemployment-employment capital rate ratio, given by:
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where the last term can be calculated as the difference between the left-hand side and the first
three terms of the decomposition, and is meant to capture measurement error in the data or
departures from the steady-state assumption adopted in the analysis, as in the main text.

Thus, we can use equation (48) to inspect if our empirical findings from Section 3.2 are
robust to allow for the extensive margin. Table A.2 presents the results from this expanded
decomposition for the UK and Europe and compares them with the results from the decom-
position outline by equation (9) in the main text.

Table A.2: Variance Decomposition of Local Unemployment-Employment Capital
Ratio

UK Europe
Direct flows: separation and finding rates (%) 98 98 104 104

Separation rate (%) 68 68 82 82

Finding rate (%) 30 30 22 22
Extensive margin due to investment (%) - -11 -  -10
Measurement error (%) 2 13 -4 6

Note: This table shows the variance decomposition of the log unemployment-employment capital ratio for the
UK and Europe. Columns 2 and 4 show the variance decomposition in equation (9), while columns 3 and 5 show
the variance decomposition in equation (48). Direct flows represent the contributions of separation and finding
rates. All numbers are reported in percent.

We recover moderate values for measurement error, ranging from 2 to 13 percent, sug-
gesting a modest role for measurement error or the the steady-state assumption adopted in
the analysis. Additionally, we find that the extensive margin of unemployed capital accounts
for approximately -11 percent in the UK and -10 percent in Europe. While the contribution of
the extensive margin to changes in local unemployed capital is not zero, this augmented de-
composition confirm that the predominant source of variation comes again from direct flows,
with the separation rate playing a predominant quantitative role.



B Model Appendix

B.1 Household Euler Equation Derivation

Here we derive the household’s Euler equation (13). The household solves the following prob-
lem:

W(Kj’ K]e) = 1{1}3)}(.,4] log (Wij + / rj(z)dF(z)Kf +(1-— 5)Kj +1I; — p;Kj — p?Lj — K;)
j z2>2¢

+ W (K, (1 —s;)(1 = 6)K§ + f;(K; — (1 —0)KS)) .
(49)
The first order condition with respect to K can be written as

, , oW, ow’,
W _ ﬁ+6< 1 J>:0. (50)
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Moreover, from the envelope condition, we have 3 KZ =(1-6- P} )é—j which substituted

back in the FOC yields the following equation:

A; A oW,
i 1—60—p )L —— 51
C, B[( 5ot g 5D
Define Q; = é—j and nES; = OW(K, Kj’) /OK¢ and we have derived the following:
Q; = 8@ =0 - )+ fmES; | (52)
which corresponds to equation (13).
B.2 Rental Rate of Capital Derivation
Here we derive the rental rate of capital in equation (19). Nash bargaining implies
nVi(z) = @ =n)(Vi(z) = V), (53)
while the free entry condition on (18) implies
K
Q; = B(1 — d)E[VP()]T. (54



Combining these two equation together with equations (14)-(17) yields the following expres-
sions:

Vi) = Vi = Qiry(2) + (L= )1 = p(6))B(L — DEVF () = VT (59)
= Qury(z) + (L= 8)(1 = p(0:)B(1 = ) BV T, (56)
ol e (1= — ey ]
=0 [+ =0 7)
and
V7 =@y (m0) - = rife) + (- ) ). ()

Substituting these values back in the Nash bargaining equation gives

K n K
Q-n(w-z—c—rz—i—l—& ):Q~1—77 {r»z—l—l—(S 1—p(0;)——
(W) =) (0= 0) s ) = Q=) [ra) + (= 9= plo) T
(59)
which simplifies to
ri(z) = n(mj(z) —c+ (1= 0)rb;) . (60)
B.3 Tightness and Separation Cutoff Elasticities Derivations
s . . : . OW(KKS)
B.3.1 Derivation of Elasticity to Location Fundamentals. We begin by deriving R

which represents the average surplus accrued to the household from a match with a capital
unit, averaged over the idiosyncratic realization of the firm’s productivity shock. This is given
by the following expression:

oW,
OK

oW,
OK¢

= Q;Er; +[(1 —s;)(1=0) = f;(1-6)] 8 (61)

The free entry condition, combined with the Nash bargaining solution for the division of total
surplus, implies that:

(9Wj’~_ n 1 0, K
0K 1—np1—d)(1 - F(z£)) " q(6;)

Combining equations (61) and (62), the identities s; = 1 — (1 — d) (1 — F(zc)) and f; =

J
p(0;)(1 —d) (1 — F(z)), and the expression for the rental rate, we obtain:

(62)

oW
K

o (Bt S
=y (Bry + - 81 -6 s ) (63

10



Substituting this back into the free entry condition yields the following match creation equa-
tion:

K

QjQ(Qj)

—op(0)) &k
= 5Q4(1 - d)(1 — F(5)(1 —n) (Em(z') et (10 "_p; 2 q(m) -

(64)
Imposing steady state and using A = (1 — d)(1 — ), En;(') = BW, = Z;Ez,and B =

21— ), we obtain the following:

—a

L-AQ-F(5) _ 1 1_"Aa—Fgﬁmm@”az@z—@.

nA(1 — F(25))0; + 20 =13 =

(65)

After implicit differentiating the LHS of equation (65) with respect to Z; the following is
obtained:

Qmu—F@»+“_AO_H4WW>a% 1)8u—ﬂ4»&;

+ A ( 0. — )
0;q(0;) 0Z; T 4(0;) 0z  0Z;
(66)

While implicitly differentiating the RHS of equation (65) with respect to Z; the following is
obtained:

(1-mA—FEDAB [ _aza e OB 92 1-a _1OW, 1 BW, & ZEx — e (1 — F(=)) 92
(1-9)x . (Wj B2+ W; 2 szc-] BZJJ- T a J BZJC-] 2kt B ’ 1 —F(25) 02§ ’ 8ZJJ-
(67)
Equating (66) and (67) and rearranging we obtain the following:
99 _ 0;9(05) (1—=n)(1 - F(z5))A
0z;  nA(l = F(2§))0;q(0;) + (1 = A(l = F(2§))eq (1—-d)x
e i OB 02 _1-a. 10W, ., BW, & ZE —cd(l - F(:5) 9z
X (IB%Wj Ez" + BW; Z; oz 0Z; - B 5 W; 0z, Z;E2 + - F(=) R 9z,
B 0,q(6;) A (ne‘ 1 > (1 — F(z5)) 0z5
nA(L = F()0q0,) + (1— A0 —F())es \"7 " 40)) — 02 02,
(68)
We can simplify this expression using the following steps. Rearranging (65),
1 —n)A(1 — F(25 1—A(l - F(2¢ 1
(1—0)r q(6;) Em;(2') —c

11




and therefore,

0q(0,) (1 —n)(1— F(5))A
nA(1 — F(25))0q(0;) + (1 — A(1 — F(25)))eqg0 (1=0)k
_ 0;9(0;) peng. o LT AQ - F(Z)) 1
= WA(L = FG0)0a(05) + (1 = A= Fz)egs [0 7 P 5 | &)
_ [nAQ - F())a(0)0; + 1 — A(L = F(25))] 0
nA(1 — F(Z))Qq(ﬁ) (1 =A(l = F(2)))eqpEmy(2') — ¢’
0
S
Em;(2') — ¢
() 0
where
v (A1 — F(2£))q(0)0; + 1 — A1 — F(25))]
— Al = F(25))0q(0) + (1 — A(1 — F(25)))eq0’ o
71

(1=0)B0 = d)(1 = F(z7))np(6;) + (1 — (1 = 6)B(1 — d)(1 — F(z5)))
(1=06)B(1 =d)(1 = F(z5))np(0;) + (1 = (1 = 0)B(1 — d)(1 = F (=)’

Moreover, we get

eq(ej) -7 ej K

A= FC)0a(0) + (1— A= F())ege  Eny(2) —¢ (-~ F(Zj-))fk')
72

Substituting everything back (68), and expressing in terms of elasticity,

l—«

X (ij(z/) —&-ij(z')sngzjazj,gj - En(2})ew, 2, + (Em(z)) — c)e1— F(z9),2562¢.2, )

g =
£0;.7; Em;(2') — ¢

1 (1 —np(8;)) ‘
PR e Ty S
(73)
Collecting terms, we get
Em;(2) l—a

z =T 1+ Qe 2 — o 74
€0,,2; JEWj(Z,) _ [ + §¢e <2, €Wj,z]} ) (74)

where (2; take the following form:

Em;(z) — ¢ < k(1 —np(6;)) )
Q'Eé‘zlzq—i— J 1+ J E1—F(2¢) 2¢- (75)
TS U En() a(0) (1= n)(En () —¢) ) =1

B.3.2 Derivation of Elasticity to Separation Threshold. Firm’s profit maximization
problem, (16), states that

mi(2) = rgn(a))c (Z;2)%;(2) ™ — Wt;(2). (76)

12



The first-order condition solves:
(1—a)(Z2)%(z) " =W, (77)

which implies:
o 1 _l-a

(1—a)eW, = Z;z. (78)

J

mi(z) = T

Hence, the cut-off threshold from (22) can be expressed as

a 1—np(0) &

— Q)W = 2 1— _
0 1—a( )W, i2i —c+(1-9) ESe—y (79)
Rearranging,
1—« 11 1-e (1=29)n K 1
¢ = l—a) a—=—W,° 0 — — . 80
e SRS AU (I e L) 0

Differentiating it with respect to Z and rearranging it yields the following expressions:

jz —pge O e L () s -
- (A2 ()5 )
(2o (520w ) o522 0)
2 (2 ap )+ ),
~ 5 (A (i 7)o+ = 1500, o

| 1-a
where the fourth equal sign uses the fact that :=2(1 — o) "2 W, * Z7! = —2¢. The fifth

m;(25)

equal sign uses the fact that —gégg = :((2?) = 06"
J J

Expressing the above as elasticity, we get

e __i "{;9](1_5) 1% . e ZC+ZC—1_aZC€ é
52T TZ\ A= m G \p@) ) I T T T A )
(82)
k0;(1 —9) ( i ) 11—«
(1 —mm;(z) \p(0)) s

13



B.4 Social Planner Derivations

This section solves the social planner’s problem discussed in Section 4.4. The social planner
solves the following optimization problem:

WK, K§, 25) = max A;log(Cy) + BWSP(K, KE,25), (83)
{15,825 45(2),Ls}

subject to the following constraints:

L Ui =] f(2)dz| K¢
-0 () -t e i (54)

/

K = (1=d)(1 = F(z )1 = )K; +p(0;)(1 = d)(1 = F(z ) (K] - (1= 8)K),

(85)
EF
0; = — J _, (86)
J K — (1-— 5)Kj
L= [ 6k, (#7)
2225
> L=L (88)
J

First order conditions are as follows:

owsr 0+ 8 oW oW oKY | . (59
okt 9P oK TR okt | T
8W]-SP - QWSP/ 8K6 0 90
opr ~ @t B e gEr | =0 0
owsr SPOKS owsr
—-76, — (aw e I Z/ + ]cl ) = 07 (91)
8zj aKj 8zj (’3zj

owzer 1
JE— — . o . @ _ ) = 2
5l = O F@ﬂﬂ(mmm (Z,2)" = W;) =0, ©2)

8W 1 1—y

14



B.4.1 Derivation of Euler Equation and Capital Creation Equation. Take the first
two FOCs, we have

o owsr awsT oKy o4
Q]_ﬁ 8}—(—], + 8K;/ 8KJ/ ) ( )
B GW]SP/ 8Kj’ o5
Qi =P OK¢ OE% ©3)
We then express each component of these expressions in the following,
o (== P eyl %)
- = (1 —d)(1 = F(25 ))eqop(0;),
aKj 7 q J
and )
8Kje c
S = (L= d)(1 = F())(1 ~ g0)a(6)). 7
J
and, ,
OWSP 1K\ ¢
0. l1=-6—- — 2= 98
OK; % ( ¢P; (Pj> )7 .
and
oWt , owst’
Eﬂé? = Qi (Em—c)+ 8 |(1—=d)(1 = F(25))(1—0)[1—eq0p(0;)] 8[(]'?' ] . (99)
j J
Taking stock,
1-6
1 (K ¢ , oWt
= N1—-0—— (2 1—d)(1— F(z¢ 0,)—=2— 100
Q-5 [@( () )+< )1 = P ensnlth) G ] (100
and
, owst’
Qjrk =0 [(1 —d)(1—F(z5))(1 - €q,0)Q(9j)aTJ¢/] ; (101)
j
and
% , oWt
—=Q;(Em —c)+ B |(1—-d)(1—F(z))(1 = 0)[1 —eqop(0;)] 72— - (102)
0K ! I I ! 0K

We first examine (100), using the fact that f; = (1 — d)(1 — F(z))p(6;), A, as well as
’ 1-¢

K’
P = ﬁ (P—JJ> ® ", (100) can be expressed as

Q=5 [Q;u — 5 =)+ fieaolS;| . (103)

This expression is identical to 13 if £, = 7.
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We move on to construct the capital creation equation. Substituting (101) into (102),

oWt 1 —¢c,0p(0;) kK
_ —Q. (En,—c+(1-96 EaRtL ) 104
aK]e QJ ( J ( ) 1 _eqﬂ q(9]> ( )
rolling one period forward,
oWt L —e,0p(0:) &k
I — Q' (Ex, — 1-9 e : 105
i QJ( oot (-5 q(%)) (105)

Finally, substituting (105) back into (101)

K

q(0;)

Q;

= BQ(1— d)(1 — F(25)(1 — £40) (Eﬂg et (1-0)= cooP05) ) |

11— €q,0 q<9;)
(106)
which is capital creation equation in the decentralized equilibrium (64) if £, = 7.

B.4.2 Derivation of Separation Threshold. The first order condition with respect to the
separation threshold is written as

owsr (awfp’ OK¢ awfp’> 0 -

32';/ N 3KJ¢' (‘37:;./ + 0z¢

J

As before, we will derive each component of the expression above individually. First, it can
be shown that

OK¢  9(1 — F(2¢) 1 ,
2 = J ¢, 108
32]6-/ 823?' 1—F (z;') K; (108)
Moreover,
8W$Pl ! g€’ 0 1 - o Nl—a / ! /
8;}?, =&k 02;' 1— F(ZJC.’) /Z;, [((ij) G = Wik(= )) - C] f(z )dZ] )
— 1 o1 —F(zc.')) 2 e o . .
—on [_(1 “FEE 07 / [((252)4;()'7" = Wity()) = ] f()d=
J J z5
+Q K¢ L 0 /Z’“a" [((Z;2);(')' = = Wity(2") — ¢] f(2')dz'
VAR 1_ F<ZJC/> az;c Z;, J J VA

(109)
Using the Leibniz integral rule,

; / (P - w) —d = L@ el g

0z¢ | .o 0z¢
J J
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Hence,

oW , o(1 — F(z¢ a1 — F(=))
J/ — Q,<K¢ o 1 . ( /(ZJ )) (EW/~ - C) + 1 . ( /(Zj )) (7TC
02§ 7 (1—-F(25)) 02§ J (1—F(z5)) 925 J
! 1e 1 6(1 B F(ZJCI)) c /
- QjKj 1 — F(Z;) 82;/ (Wj - ]EW])

Finally, substituting (108), (111) as well as the previously derived (105) into (107),

GO0 -FGH 1 oW
02 1-F(z) 7 OKY

J J

1 01-F()),
— F(25) 0z¢ (3 ]

+ QK¢ -

1—¢ gfp(é’-) K /
— ! E I _ 1_6 9, J c -k /
Qj( i —c+( ) Ry + (5 ) |,

1-— €q’9/p(9j) K

=71¢ —c+(1-90 .
A P

(112)
This expression would be the same as 22 if €, 9 = 7.

B.4.3 Derivation of Labor Wage. The first order condition of firm-level labor demand
yields
0=K; (1= a)(l(2)"(Z;Ez)™ = W), (113)

rearranging,

6](2) = (11}06) ‘ Z]'EZ, (114)
J

which is identical to the firm-level demand in the decentralized equilibrium as shown in (77).

B.4.4 Derivation of Spatial Equilibrium. The first order condition of aggregate labor
demand yields

owsr 1 1-y
aij =Q; (Wj—;(Lj) 5 ) =L (115)
for all locations, where L is the Lagrangian multiplier. Recall that from (27) p? = %Lj; , the
above can be written as
oW;r h
oL, =Q; (W; —p}) =L (116)

This means that @), (Wj — p;l) must be the same for all location. This coincides with the
Rosen-Roback spatial equilibrium.
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B.5 Optimal Taxation

We derive equation (43) in this section. Suppose we give a placed-based subsidy to the unem-
ployed capitalists, so that Qf P — QJD E The representative family solves the following problem:

W(K;K5) = ?[151/)}% Ajlog (I/Vij +/
g z

>z¢
=“j

+ BW (K}, (1 —5;)(1 — 0)KS + f;(Kj — (1 —6)KY)).

(117)
and therefore,
oW, ( n K )
aK; Q; i T 1_77< )(1 = p( ]))q(gj) (118)
Moreover, household’s value functions are now
Vi ==Q;(pf —m) + (1= 0)8{V}* + p(6,)(1 — AE[VS (') = V}]*}, (119)
Vi(z) = Qi(ry(2) = pf) + (1 = 0)B{V}' + (1 = B[V (2) = V}']"}; (120)
and therefore, the rental rate becomes
Er;(z) = n(Emj(z) —c+ (1 —0)xb;) + (1 — n)7;. (121)
Substituting the rental rate into the expression of g}/(\}é,
oWw; 1—np(0;) ~
E;:Qn(Ew@)—c—r+ml—® : (122)
oKy ’ ’ 1—n q(6))
Therefore, the total surplus becomes
1 oW, L—np(0;) kK
ey~ 1Mo (Br(z)—emry 4+ (1 - ; |
5577 (2) n oK Q; ( mj(2) —c— 75+ ( J) 1—n q(6) (123)

The total surplus under social planner’s problem is derived in (104), which is restated below,

oWt 1 —e,0p(0;) K
S3P(2) = l_ = ‘(ETF‘—C—I— 1—-6 AN >, 124
J ( ) aK]e QJ J ( ) 1 — €40 Q(ej) ( )
Taking stock, we have the following expressions for the surplus
1—np(0;) &
DE: SPE(z) = -(Eﬂ-z—c—T-—l— 1-6 J ,
J ( ) QJ J( ) J ( ) 1_77 q<9j)
(125)
1 —e,0p(0;) kK
) SP(.N _ ). (N _ 9,0P\Y;
SP: S77(z) =Q; (Ew](z) c+(1—-9) T q(Hj)) :
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Therefore for SJDE = Sfp,

7 = 5@’1%7” (Em;(2) — c+ (1= 0)k6;) |
(126)

- ’1%;7 (Em;(2) — ¢+ (1 — 8)rb;) .
C OQuantitative Appendix

C.1 Location-Specific Parameters

Here, we present the differences in location-specific fundamentals { Z;, A;, P; }52, retrieved
from our calibration strategy, as discussed in Table 1. In particular, Figure C.8 plots capital
unemployment against local productivity, amenity, and real estate sector productivity.

Figure C.8: Labor productivity, Amenities, and Real Estate Productivity
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Note: Figure C.8 shows the correlations between capital unemployment rate with local fundamental productivity,
amenity, and real estate sector productivity in the model. Each circle represents a city in the UK, and the size of
it corresponds to the total capital within that city.

C.2 Investment Rates

Here, we validate the investment behavior implied by the model with the findings in the data.
Figure C.9 shows the scatterplot of net investment rates from the data and the model against
capital unemployment rates. Overall, we find a close fit between the two.

C.3 Correlations Between Capital Unemployment Rates and Untar-
geted Observables

Here, we correlate the local capital unemployment rate with the GDP per capita, GDP per unit

of capital, rental rates, and household income. Table C.3 shows the results. Overall, although

none of these moments were targeted in the calibration, the model matches them satisfactorily
both qualitatively and quantitatively.
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Figure C.9: Net Investment Rate: Model vs. Data
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Note: Figure C.9 scatterplots net investment rate across cities in the UK against capital unemployment rate from
the model (blue) and data (red). The blue open circles represent cities in the UK, and the size of each circle
corresponds to the total capital within that city.

Table C.3: Capital Unemployment Rate and Its Correlates: Model vs Data

Dependent variable Capital Unemployment Rate

Data Model Data Model Data Model Data Model
1) () (©) 4) ) (6) ™) ®) ) (10) (11) (12)

GDP per capita -0.03  -0.05T  -0.02***
(0.02)  (0.03)  (0.00)
GDP per unit of capital -0.12F  -0.19*  -0.03***
(0.08)  (0.10)  (0.00)
Rental Rate -0.01  -0.04*  -0.03"*
(001)  (0.02)  (0.00)
Household Income -0.02T  -0.01  -0.01***
(0.01)  (0.02)  (0.00)

Fixed Effects
City
Time
Controls
City-specific Time Trend
Local capital composition
Observations

AN N NN
AN NN

4
v
v
4

SN A%
SNAx
NN A%
NN A%
SN NN

0
a
a
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o
B

67

[
[
a
[
a
S

67

N3
®
=3
N3

8

=N

67

i
@
=]
v
@
a

67

Note: Dependent variable is the capital unemployment rate. All independent variables are in logs and are stan-
dardized. Standard errors in parentheses are clustered at city level. T, * **, and *** denote 15%, 10%, 5%, and 1%
significance respectively.

C.4 Amenities

Here, we correlate the estimated amenities with the local amenity score provided by PMA,
as well as with the ONS data on the location’s amenity provision per 10,000 people. We
standardize all variables to ensure the comparability of units. Table C.4 shows the results.
Overall, a higher amenity is positively associated with higher estimated amenities.
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Table C.4: Correlation of Estimated Amenities with Observables

Dependent Variable Amenities
Amenity index 0.225 0.47
(0.213) (0.35)
Establishments per 10,000 people
General practitioner 0.094 0.063
(0.104) (0.12)
Dentists 0.400 0.17*
(0.280) (0.093)
Sports facilities 0.125** 0.69"
(0.047) (0.49)
Supermarkets 0.081  0.54
(0.15)  (0.49)
Observations 64 53 53 51 57 51
R? 0.05 0.007 0.13 0.012  0.006 0.28

Note: All variables are standardized to ensure comparability of units. Observations are weighted by location
relative size. Robust standard errors are reported in parentheses. *, *, **, and *** denote 15%, 10%, 5%, and 1%
statistical significance, respectively.

C.5 Extensive Margin

In this section, we compare the contribution of the extensive margin to spatial capital unem-
ployment rate differences in the model and the data.

Figure C.10: Extensive Margin and Capital Unemployment Gap Differences
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Note: Figure C.10 illustrates the extensive margin and its contribution to local capital unemployment rate dif-
ferences in the model (blue) and data (red), across UK locations. In Figure C.10a, the extensive margin is plotted
against the local unemployment rate, along with the dashed black 45-degree line. Figure C.10b displays the de-
meaned log of the extensive margin against the demeaned log of the unemployment-employment capital ratio,
also with the dashed black 45-degree line. The size of the circles is proportional to the size of the location.

Figure C.10 presents our results related to the extensive margin. Figure C.10a shows the
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extensive margin across locations with different capital unemployment rates both in the data
(blue) and the model (red). The model captures well both the decline of the extensive margin
with the capital unemployment rate as well as its quantitative magnitude. We recall that none
of this has been targeted in our calibration strategy, making it a successful result of the model.
Figure C.10b displays the demeaned log of the extensive margin against the demeaned log of
the unemployment-employment capital ratio both in the data (blue) and the model (red), as
required by the augmented decomposition (48) in Appendix A.4.2.

Table C.5: Variance Decomposition of Local Unemployment-Employment Capital
Ratio

Data Model

Direct flows: separation and finding rates (%) 100 112 100 117

Separation rate (%) 69 78 68 79
Finding rate (%) 31 34 32 38
Extensive margin due to investment (%) - 12 - -17

Note: This table compares the variance decomposition of log unemployment-employment capital ratio between
data and model. Columns 1 and 3 show the variance decomposition in equation (9), while columns 2 and 4 show
the variance decomposition in equation (48) without measurement error. Direct flows represent the contributions
of separation and finding rates. All numbers are reported in percent.

Table C.5 compares the variance decomposition of log unemployment-employment cap-
ital ratio between data and model. Columns 1 and 3 show the variance decomposition in
equation (9) in the model and the data as discussed in the main text, while columns 2 and 4
show the variance decomposition in equation (48) without measurement error in the model
and the data. The model captures well quantitatively the major contribution of the separation
rate and the minor one of the finding rate, as well as the negative contribution of the extensive
margin.

C.6 Social Planner Solution

Figure C.11 presents the differences between the social planner’s allocation and the decentral-
ized equilibrium across locations, with respect to the capital employment rate, total capital,
employed capital, and wages.
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Figure C.11: Changes in Capital Employment Rate, Total Capital, Total Employed
Capital and Wage in Social Planner Solution
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Notes: Figure C.11 plots changes in capital employment rate, total capital, total employed capital, and unem-
ployment rate from the decentralized equilibrium to the social planner’s solution. Each circle represents a city,
and the size of the circle corresponds to the capital stock. The thick blue line is the quadratic line of the best fit.
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