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Abstract:

Using a dedicated set of questions in the 2014 Luxembourg Household Finance and Consumption
Survey (LU-HFCS), we show that a substantial share of households contributes their own labour to the
acquisition of their main residence. These contributions help households faced with credit constraints,
since they reduce the need for external financing. We develop a simple theoretical model and show that
own labour contributions decrease with the level of financial resources available, while they increase
with the mortgage interest rate. These theoretical results are supported by empirical analysis, which also
shows that own labour contributions vary by household characteristics (age, gender, profession) and by
type of dwelling (house, apartment).

JEL Codes: D14, E43, G21, R21

Keywords: Borrowing constraints, down payment, own labour, sweat equity, homeownership,
household, survey.
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Non-technical summary

For most households, becoming a homeowner involves taking out a sizeable mortgage. Lenders can only
imperfectly assess the credit risk associated with potential borrowers from the information they provide
on their assets, past income and credit history. Therefore, lenders may limit their exposure to default
risk by requiring a down payment or collateral. This reduces the lender’s potential loss in case of default,

but also represents a borrowing constraint for households seeking a loan.

This paper analyses own-labour contributions, a solution adopted by many households faced with
borrowing constraints. Many households contribute their own labour to build or renovate their home,
reducing the amount they need to borrow. Importantly, own labour contributions can influence the
financing decision of lenders, because they signal that the borrower is providing an additional
investment in the acquisition of the dwelling. These contributions may thus help households to meet

lender requirements or to purchase a more expensive property.

We develop a theoretical framework for the decision to contribute own labour and provide an empirical
investigation based on a set of dedicated questions in the 2014 Luxembourg Household Finance and
Consumption Survey. First, we find that about 60% of Luxembourg households contributed own labour
when they acquired their home. Second, the role of own labour is more important for households with
limited financial resources (income and own initial funds) and facing higher mortgage rates. Other
determining factors include household characteristics, such as educational attainment, profession, age
and gender, as well as dwelling characteristics. Own labour contributions are more widespread among

young households and those with skills from construction industry.

Results from a separate survey among the main mortgage lenders in Luxembourg confirm that own
labour contributions may affect lenders’ decisions in granting a mortgage. The surveyed banks reported
that they are typically willing to consider own labour contributions of 5 to 10% of the total investment
cost. Own labour contributions reduce the amount of external financing needed, and therefore the loan-
to-value ratio and the monthly debt service payments. In this sense, own labour contributions help
households faced with borrowing constraints, which are particularly relevant for those with limited

financial resources.
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1 Introduction

For most households, buying their own home involves taking out a sizeable mortgage. However, the
ability of households to borrow against their future income is limited by lenders, which can only
imperfectly assess the credit risk associated with potential borrowers. Hence, they may refuse a
mortgage or impose conditions that restrict access to homeownership (e.g., Duca and Rosenthal, 1994).
To evaluate credit risk, lenders will require households to provide evidence of sufficient resources, such
as existing wealth, current and expected income (commonly proven by past income statements), as well
as a good credit history. In addition, to limit their exposure to default risk lenders may require a down
payment or collateral for the loan. For the borrower, a down payment reflects a borrowing constraint
(e.g., Artle and Varaiya, 1978), while for the lender, a down payment reduces adverse selection and
moral hazard (e.g., Stiglitz and Weiss, 1981), as well as the risk of not recovering the full amount of the
outstanding mortgage in case of default. Therefore, households’ available resources are a critical factor

in determining loan eligibility and access to homeownership.

There exist different ways for households faced with credit constraints to meet lenders’ eligibility
requirements. Some will forego current consumption to accumulate the required down payment, while
others might rely on transfers and gifts from family, relatives and friends (e.g., Engelhardt and Mayer,
1998; Guiso and Jappelli, 2002; Benito, 2006). These transfers increase the household’s own financial
funds available for the investment, helping to convince lenders that the borrower can repay the mortgage.
This paper contributes to this literature by analysing another popular, yet little researched, solution for
households faced with borrowing constraints: own labour contributions. In fact, many households
contribute their own labour, also known as sweat equity, when building their new home or renovating
their purchased home. We use the terms “own labour” and “sweat equity” interchangeably and define
them as any labour contribution of a household member that increases the value of the own home.' These

are separate from any repair and maintenance contributions. Crucially, there is no market transaction.

In the financing decision, own labour contributions increase own funds for the acquisition of the home.
Thus, they provide households with a possible avenue to meet the required down payment, to ask for a

larger mortgage or to acquire a more expensive property.

This paper analyses the relevance of own labour contributions for homeownership. We provide both a
theoretical rationale for the decision to provide own labour, as well as an empirical investigation based
on a set of dedicated questions in the 2014 Luxembourg Household Finance and Consumption Survey
(LU-HFCS). These indicate how many households contributed own labour, the extent of these
contributions, how they vary across household characteristics and how they change the financing

composition. To obtain otherwise unavailable information on lenders’ view of own labour in the

McGrattan and Prescott (2005) consider sweat equity in a standard business cycle model, and use it to analyse productivity
in the United States during the 1990s boom. According to the Wikipedia entry, sweat equity is ... a party's contribution to
a project in the form of effort and toil, as opposed to financial equity such as paying others to perform the task. Sweat
equity has an application in [...] real estate where owners can do D.I.Y. improvements and increase the value of the real
estate [...]” (Wikipedia: https://en.wikipedia.org/wiki/Sweat equity [accessed 05/02/2018]).
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mortgage application (the supply side), we sent a short questionnaire to the main mortgage providing

banks in Luxembourg.

We find that about 60% of households in Luxembourg contributed own labour to finance the acquisition
of their home. However, both the prevalence and the share of own labour in total resources use decreases
with financial resources (income and own initial funds) and with lower mortgage rates. Furthermore,
the extent of own labour contributions is affected by characteristics of the household (educational
attainment, profession, age, gender) or the dwelling (type, size, location). Own labour is more
widespread among young households and those with skills from the construction industry (e.g.,
bricklayers, electricians, plumbers, architects, planners, surveyors, etc...). Banks responding to the
questionnaire indicated that they do not formally consider own labour contributions in the mortgage
application process, but that they may affect the decision to lend. Financial institutions are typically
willing to consider between 5-10% of own labour contributions to the investment cost. In fact, such
contributions decrease households’ need for external funds, therefore reducing the loan-to-value ratio
and the monthly instalment. Thus, own labour helps households faced with borrowing constraints. In
particular, own labour may allow households with otherwise insufficient financial resources to obtain a
mortgage. We provide a theoretical framework for this mechanism, which is supported by our empirical

analysis.

We structure the remainder of the paper as follows: Section 2 reviews the existing literature to provide
the set-up for the following analysis. Section 3 formalises the household decision problem to illustrate
the main mechanisms at work. Section 4 presents the data used in the empirical part and some descriptive

statistics. Section 5 presents the econometric estimation results. Section 6 concludes the paper.

2 On borrowing constraints, down payments and own labour provision —
the background

2.1 Mortgage financing and borrowing constraints

The decision whether to rent or own the main residence is often modelled as comparing user costs (e.g.,
Henderson and Ioannides, 1983), with households choosing the cheaper alternative. This decision may
also be affected by (favourable) tax treatments for homeowners (Rosen, 1985; Poterba, 1992) or
externalities in the rental market (Henderson and loannides, 1983). In fact, the tax system in many
OECD countries encourages homeownership via tax deductibility of interest payments as well as
subsidies targeted at first-time buyers, younger or poorer households (Andrews et al., 2011). According
to Engelhardt (1996), this is one reason why the urban economics literature often assumes households

experience a net gain in utility when becoming homeowners.

Most households wishing to become homeowners must rely on external credit to finance the acquisition
of their home. Lenders restrict access to credit due to information asymmetries (e.g., Stiglitz and Weiss,
1981). To mitigate moral hazard and adverse selection they will generally require households to invest

their own financial funds in the form of a down payment. According to Engelhardt (1996), households
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compare the discounted sum of utility foregone by saving for the down payment while still renting to
the discounted sum of the utility increase from consuming housing services subject to the lower user
cost when owning. Evidently, there is a dynamic trade-off: the longer a household must save before
purchasing a home, the smaller the discounted benefit from consuming at the lower user cost once it
becomes a homeowner. Empirical evidence has shown that borrowing constraints, in form of income
and wealth requirements, reduce homeownership rates (e.g., Linneman and Wachter, 1989). Saving for
the down payment affects the life cycle pattern, by compressing consumption while saving (e.g.,
Engelhardt, 1996). This increase in saving is larger the higher the down payment requirement and the
lower the initial wealth of the household (e.g., Guiso and Jappelli, 2002). To reduce waiting time, many
households rely on bequests, gifts and other inter vivo transfers from family and friends, as suggested
by empirical results for Italian households (Guiso and Jappelli, 2002), British households (Benito, 2006)
or U.S. first-time homebuyers (Engelhardt and Mayer, 1998). Similarly, results from the 2014
Luxembourg Household Finance and Consumption Survey indicate that 41% of homeowners received
help from family and friends, mostly in form of credit, but also guarantees and loans without repayment

obligation (i.e. gifts).

Countries differ in the complexity, depth of their markets and institutions for household mortgage and
consumer debt (e.g., form of mortgage, revolving credit laws, lender’s conditions and constraints). In
the past, Caplin et al. (1997) reviewed the US mortgage market and concluded “it is almost impossible
to buy a home without available liquid assets of at least 10% of the home’s value”. Similarly, Engelhardt
and Mayer (1998) stated that the typical down payment in the U.S. ranged between 5-20% and that
lenders offering mortgages with down payments low(er) than 20% may also require some sort of
insurance (private mortgage insurance, life insurance etc.). However, in the 2000s down payments were
driven to zero in the U.S. partly through the securitisation activities of Fannie Mae and Freddie Mac and
the use of piggy-back second mortgages (Kiff and Mills, 2007). Using the most recent data available for
the Survey of Consumer Finances (SCF), Acolin et al. (2016) report that credit constraints are still
relevant and significantly affect homeownership rates. According to the American Housing Survey

reports, the median down payment was 11-15% in 2017.

In other countries also, the down payment restriction was relaxed prior to the Great Financial Crisis.
Andrews et al. (2011) report that, in a selected number of OECD countries, the relaxation of down
payment constraints is one reason for the increased homeownership rates among credit-constrained
households. Earlier work by Chiuri and Jappelli (2003) already suggested that down payments declined
substantially between the 1970s and 1990s, averaging about 7.5 percentage points for 14 OECD
countries. Chiuri and Jappelli (2003) show that this type of credit constraint is particularly important for
the young. In countries with relatively high down payment ratios, the proportion of owner-occupiers
among the young is relatively low. In countries with down payment ratios of 40%, this share is 5-8

percentage points lower than in countries with down payment ratios of 20%.
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2.2 Own labour and mortgage financing

The economic importance of own labour is difficult to quantify and there are few reliable estimates. As
such, own labour is part of the shadow economy, meaning that, despite being legal, it is not reported
and therefore difficult to measure. The national accounts calculation of GDP? attempts to include
estimates, sometimes in “satellite” accounts.” Some information is provided by 1) various trade
associations and 2) online platforms advising potential mortgagees about the ins and outs of the

mortgage application process and various hidden issues.

1) For many home improvement projects, the main question is Do-it-yourself (DIY) or Do-it-for-me
(DIFM). According to the European Home Improvement Monitor published by the Dutch marketing
consultancy USP, the proportion of home improvement projects realised as do-it-yourself, rather than
hiring a professional tradesman, was 67% in 2017.* Also, painting your home is still pretty much a
DIY matter. According to the same data source, on average in Europe, households carried out 71%
of projects involving painting their home instead of hiring professionals. When it comes to outside
walls, however, painting work is more often awarded to professionals.” One possible explanation
why DIY is popular compared to DIFM may be widespread knowledge, especially among the older
population, on how to do it oneself. Some households may know how to paint their own walls, lay
carpet, parquet flooring or tile bathrooms while others do more extensive DIY jobs, such as electrical
wiring, plumbing or roofing. The extent of own labour contributions generally varies across
households, possibly reflecting differences in ability as well as information gathered through social
networks. For example, a tradesman in the construction industry may be able to contribute more own
labour than a person unfamiliar with these tasks. People working in the construction industry may
additionally benefit from an implicit wage if they are allowed to use their employer's equipment
(tools and machinery) free of charge or at a low cost. A person with an extensive social network may

also find it easier to enlist helpers with the right skills free of charge.

2) Various online platforms provide useful information to potential mortgagees regarding listing own
labour in the mortgage application and its pros and cons. Own labour is generally a formalised
component of the mortgage application in Germany. In the mortgage application, banks ask how
much of the total cost of the construction the household would contribute with their own labour.
According to these websites, banks usually seem to be willing to accept own labour up to 15% of the
total construction cost.® Figures in the range of 5-10% seem more realistic though.” These websites
also warn households not to overestimate the amount of own labour they are able to contribute.® In

the U.S., the Department of Housing and Urban Development publishes a compendium for the

McGrattan and Prescott (2005) focus on this aspect of corporate finance.

In Germany, the own labour contribution ranges according to expert information between 31% for single-family houses to
5% for dwellings with three or more apartments. See Braakmann (2004).

See http://www.diyinternational.com/home/news/article/do-it-yourself-share-of-home-improvement-increases/

See http://www.diyinternational.com/home/news/article/painting-remains-a-diy-matter-for-europeans/

See for example https://www.immonet.de/service/redaktionsservice-eigenleistung.html or
https://www.immobilienscout24.de/bauen/haus-suchen/baupartner/haus-selber-bauen.html.

See https://www .kreditcoaching.de/artikel/eigenleistung-beim-hausbau-eigenkapital-muskelhypothek.php.
See https://www.financescout24.de/kredite-finanzierung/baufinanzierung.aspx.
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mortgage credit analysis for mortgage insurance (HUD 4155.1). Within this compendium, section B
details the precise conditions under which “sweat equity” can used within the mortgage application.
In Luxembourg such information is not publicly available. Hence, we asked major mortgage
providing banks to participate in a small survey and provide us with such information. This is

discussed further below.

The economics literature on own labour of homeowners is scarce; the prevalence and magnitude of such
contributions are largely unknown. This paper attempts to fill this gap in the literature. Own labour is
mostly discussed in the context of renovation and repair expenditures or home improvement
expenditures. Bogdon (1996), for example, argues that renovation and repair expenditures are an
important component of the U.S. housing market that has grown in importance relative to new
constructions as a source of housing supply. She investigates households’ decision whether to contract
out renovation and repair expenditure or to undertake it themselves and finds that households with higher
income, better education and married couples are associated with more contracting out. Boechm and
Thlanfeldt (1986) report that factors external to the individual homeowner, such as input prices and
neighbourhood quality, affect maintenance and improvement expenditures. One of the few contributions
including sweat equity is Soaita (2013) who undertakes a qualitative assessment of sweat equity in
Romania. Although own labour seems significant, no estimates on the level are provided and she
concludes that it decreased over time. Most of the literature studying countries in Eastern Europe does

not mention own labour in the valuation of real estate (e.g., Egert and Mihaljek, 2007).

2.3 Own labour in the mortgage applications in Luxembourg — the lenders view

Lenders may consider own labour contributions in the mortgage application process. However, it
remains unclear how exactly lenders treat such contributions. Do own labour contributions increase the
likelihood of getting a positive review of the mortgage application? Do lenders recognise that these
contributions increase the funds available for the home acquisition? If so, own labour contributions may
affect the loan-to-value (LTV) ratio by reducing the amount of external funding needed, and possibly

the interest rate charged by lenders.

To gather information on how such contributions are considered in mortgage applications, we contacted
the five main mortgage banks in Luxembourg and asked them to complete a short questionnaire. In
2014, their market share for the outstanding stock of mortgages to Luxembourg residents was 90%.°
The results can be summarised as follows: Own labour is typically considered of little relevance for the
mortgage application (Q1 & Q2). According to lenders’ estimate, only about 3% of all mortgage
applications in 2014 included own labour contributions (Q9). Of these, the average share of own labour
contributions in the total investment cost ranged from marginal to 15% (Q3). Having said this, such

contributions may help lenders — in particular at the margin — to grant the requested mortgage (Q2 &

9 More information on the survey of the banks including the questionnaire is included in the Appendix E.
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Q4). However, own labour contributions seem barely to influence the down payment requirement.
Similarly, they barely influence the loan-to-value ratio applied by lenders. Concerning the maximum
mortgage amount offered to the mortgagee, own labour has a heterogeneous effect. One bank reported
that it may actually be perceived as a negative signal and that contributing too much may reduce the
probability of getting a mortgage. Interestingly, the mortgage interest rate seems unaffected by the offer

to provide own labour.

While these results seem sobering at first sight, it is clear that own labour could only act as a top up to
own resources committed to the investment — and this is precisely what the results show. Lenders
reported that they are willing to accept own labour contributions that amount to at most 10-15% of the
total investment. Despite some exceptions, mortgage application forms in Luxembourg do not formally
consider these contributions. For most lenders, the mortgage application form does not allow the
household to quantify its own labour input, as detailed cost proposals for various manual tasks are not
required, (e.g. painting walls, wiring and plumbing) and ex-post checks on the own labour provided (e.g.
by inspecting the site) are not performed. Lenders also indicated that the decision to accept own labour
contributions depends on profession, income, wealth, own (financial) funds committed and the total cost
of the investment (Q5). In particular, own funds committed, as well as existing revenue and wealth, tend
to increase the probability that the lender will recognise own labour contributions. This is not surprising,

as committing own financial funds results in a lower default risk.

Even if lenders do not consider the provision of own labour as a means to increase the value of the home,
the mortgage amount needed to finance the home acquisition will decrease. This mechanically reduces
the LTV ratio. This reduction in the LTV is stronger in cases where households already provide
substantial own financial funds to the acquisition of the household main residence (HMR) (see Appendix
B for an illustrative hypothetical example). Furthermore, a lower mortgage reduces debt service
instalments (repayment and interest). This might be appealing for households, especially those who are
credit-constrained, as it may allow them to increase consumption or to accumulate precautionary
savings. If own labour is not used to reduce the mortgage amount, it still is a form of investment intended

to raise the value of the home (and therefore household net wealth).

Answers to Question 7 on the characteristics that influence a household’s decision to contribute own
labour are directly relevant to the empirical analysis later in the paper. Most lenders reported that
households are more likely to contribute own labour if they have low income, low own financial funds,
and if their members have skills from the construction industry. The type of dwelling, house or
apartment, also affects the likelihood of such contributions. Households with low revenue and financial
funds are likely be credit constrained and for them providing or not providing own labour may make the
difference between renting and becoming a homeowner. Information from the survey of banks shows
that on-site inspection of the value of own labour contribution is rare, but we assume that households

truthfully report own labour (e.g., Cabrales et al., 2003).
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3 A simple model

Next, we formalise how providing own labour may help acquiring a main residence. The main aim is to
motivate the empirical analysis by highlighting how households’ own labour contributions change with
their resources (i.e., initial wealth and the present value of future income) and the cost of credit, assuming
that they affect the probability of receiving a mortgage. In contrast to much of the standard literature
(e.g., Henderson-loannides, 1983; Rosen, 1985; Poterba, 1992) we do not aim at describing the
homeownership decision of households. Instead, we start from the assumption that homeownership
benefits all households. We focus on how households can become homeowners when available financial
resources are insufficient and show that own labour contributions may be one possible avenue to achieve
this. However, for some households the costs associated with these contributions are too high and
therefore they keep renting. Despite the simplicity of the formal description, we show that heterogeneity
in resources is enough to induce some households to provide own labour on condition that mortgage
lenders accept it as an additional down payment. As we will see below, these are not households at the
bottom of the distribution of financial resources, but rather those with close-to or even sufficient funds

to receive a mortgage.

For simplicity, let us assume that there exists a population of households heterogeneous in available
resources [;. Available resources can include both some initial wealth and the present value of future
income, and are distributed along a continuum between [ and h (where [ and h are respectively the
lowest and the highest level) according to the density function f(I), where F(-) is the associated
distribution function. Since we focus on the mechanism of own labour contributions, we do not explicitly
model the real estate market and related housing prices. Therefore, we simply assume that all available

dwellings have the same value and therefore price.

The acquisition of the main residence typically requires access to credit. Lenders’ decision to grant credit
usually takes into account personal information of the mortgage applicants embedded in indices, such
as the loan-to-value ratio (LTV) or the debt-to-income ratio. In this simple model, these rules translate
into a certain amount of minimum resources (&) required to be eligible for a mortgage. We thus assume
that lenders consider own labour contributions as a sort of down payment, and that they know a

household’s total resources by performing a costly background credit check.!”

The lender, knowing f(I), chooses and announces the minimum level of required resources a. Each
household, knowing its available resources /;, chooses the value s; of own labour contributions it intends
to provide if the mortgage is granted. Each household is fully aware that it will only be granted a

mortgage if its total resources I; + s; are at least equal to the level a.

10" The value of own labour contributions is truthfully reported. In other words, households will perform the contributions they

declare.
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3.1 The household decision problem

The households’ problem consists of choosing how much own labour s; to provide in order to maximize
their utility function. Households are distributed on the [[, h] segment according to their available

resources. Each household has preferences that can be described by the following utility function:
u;(s;) = I — ¢ + bi[H + ¢, — Os; — 1] (1

where I; is household i's financial resources, ¢, € R* is rental cost, H € R" is the additional benefit
related to owning the dwelling, s; € [0, +0) is the amount of household i's own labour contributions ,

b; € {0,1} is an indicator function describing the credit rule and defined as:

{0 if I; +s; < a— household i does not receive credit
Y 1if I; + s; = a - household ireceives credit

2

1; € R represents the financial cost each household bears if it gets the credit, and 8 € R* is the
marginal cost of its own labour contribution, which reflects the household’s skill in providing own
labour. The better the households are at providing own labour, the lower the value of parameter 6. For
the moment let us further assume homogeneity in the household’s credit cost, 7; = r Vi. We will relax
this assumption later on and consider that available resources and own labour contributions may affect

the cost of credit to see how this changes the main results.

Household’s i problem is to maximise (1) choosing s;, given its available resources ;. Since there is no
uncertainty, the optimal own labour contribution will be a function of the household’s available
resources I;. Once the bank’s rule a is announced, two different cases can be distinguished: (i)
household’s available resources are sufficient to meet the bank’s requirement, i.e. I; = a (unconstrained
households), or (ii) they are insufficient, i.e. I; < a (credit constrained households). In both cases,

households decide how much own labour to contribute.

The first case is straightforward, unconstrained households (i.e., I; = a) always choose not to contribute
own labour, since contributing is costly and these households can access credit without this cost.!' In
the second case, the benefit that credit constrained households (i.e., [; < a) get when they contribute
exactly s; = a — I; (minimum contribution to obtain credit) is always greater than the benefit of a higher

contribution, uisi:a_li =L +H—-s;—r> uisi>a_li. This follows from the cost of credit r being
constant and depending neither on the amount of own labour contributions, nor on available resources.
Moreover, lenders grant credit according to a simple credit rule, the lowest own labour contribution the

bank is willing to accept is the minimum contribution. It follows that no household will apply for credit

Unconstrained households (/_i>a) always choose not to contribute with own-labour, since they can access credit without
this contribution, i.e. s"* (I_i,a)=0 VI _i€[a,h]. This follows from the comparison of the utilities an unconstrained household
(I_i>a) gets when its own-labour contribution is less than a-/ i, (i.e. u_i"(s_i<a-I_i)=I i+H-r)or otherwise (i.e. u_i"\(s_i>o-
1 )=l i+H-s _i-r=u_i"(l_i<o-I i)-1 Q).
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proposing own labour contributions lower than s; =a —[; =s/™", which is the minimum

contribution.'?

Therefore, becoming a homeowner by contributing the minimum amount of own labour is only preferred
if the utility of owning is larger than the cost associated with the own labour contributions required to
be granted credit. It follows that credit constrained households will decide by comparing the utility of
renting (no contribution) to the utility of becoming a homeowner by contributing the minimum amount

of own labour to qualify for a mortgage. Formally,|

ifI,;<I
s*(hal|l; < a) = (3)
ifI; =1
where I:=a —% is the household which is indifferent between the two options.

The solution to the household problem, can be summarized as follows,

While households at the bottom (renters) and the top of the distribution (unconstrained households) do
not provide any own labour, the optimal own labour contribution decreases in the available resources
for credit constrained households (i.c., those in the middle of the resource distribution),

95" (1@ _ {< 0if I, € (I,a) “4)
al; = 0 otherwise

This follows from the utility of unconstrained households (/ i>a) and direct inspection of equation 3,

and results from the fact that [ is identical across households.

In Figure 1, we illustrate how own labour contributions vary according to differences in the level of
available resources. Intuitively, unconstrained households do not provide any own labour since they can
access credit without it. Instead, credit constrained households are split in two groups: (i) those who are
unwilling to provide the own labour necessary to obtain credit and therefore remain renters and (ii) those
that are willing to provide the own labour necessary to access credit and therefore become homeowners.
In fact, there exists a level of available resources, I , below which households prefer to rent since the
contribution of own labour required to finance the acquisition of their dwelling would be too costly.
Above this point, households will become homeowners either because they are unconstrained or by
providing the minimum contribution s; = a — [;. This implies that own labour contributions are
(strictly) decreasing in households’ available resources I; € [I, @) in the middle of the resources

distribution and zero otherwise (i.e. I; € [I,I) and I; € (a, h]).

12 Please note that the minimum contribution is household specific, as it depends on the available resources.
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Figure 1: Own labour contributions
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Constrained Households

Finally, from the previous analysis we can derive the aggregate value of own labour contributions,
a
S=f_ (a=1)dF().
1

However, to better understand how available resources, the cost of credit, the dwelling value, and skills
in manual work may affect the aggregate level of own labour contribution, we have to make some
assumptions on the distribution of available resources. For example, assuming that available resources

are uniformly distributed, I;~U(l, h), the total value of contributions is,

_(H=1+¢)?
~ 2(h—=1)62

Thus, if available resources are uniformly distributed, overall contributions are increasing in the
.. . (0 . d
additional benefit of homeownership (ﬁ > 0), the cost of renting (% > 0), and households manual
T

skills (i.e. decreasing with the marginal cost (z—; < 0)), while they are decreasing in the difference

< 0) and in the cost of credit (; < 0). Note

between the highest and lowest level of resources ( 5 (hs—z)

that we empirically observe the opposite (Figure 7 and subsection 5.2), namely an increasing effect of
the cost of credit on own labour contributions. In fact, this result is contingent on the assumption that
the cost of credit is homogenous across households. To better understand how the cost of credit affects
the contributions of own labour, we relax this assumption below. In this way, we account for fact that

this cost may be affected by the amount of available resources and the value of own labour contributions.

ECB Working Paper Series No 2474 / October 2020 13



Own labour and the cost of credit

It is reasonable to assume that the cost of credit decreases with own labour contributions. The more a
household contributes own labour, the fewer external funds are needed to finance the acquisition of a
given dwelling. Asking for a smaller mortgage will reduce the household’s LTV ratio, which in return
reduces the bank’s exposure to default risk, allowing it to offer better credit conditions. In this way, the
cost of credit could be a decreasing function of own labour contributions. Clearly, this reduction cannot
be unlimited, and we can imagine that there exists a minimum cost of credit, 73,;, € R*, below which
the bank is unwilling to grant a mortgage. In a similar way, there must exist a maximum cost of credit,

Tmax € R, charged to households that do not contribute own labour.

Assuming that the cost of credit is a function of own labour contributions r(s;) with: (i) r'(s;) < 0, (ii)
limg, o7 (S;) = Tnax, and (iii) limg, ,,7(S;) = Tinin, it follows that, compared to the benchmark model,
own labour contributions become a more attractive option. In fact, households will contribute own
labour until the marginal cost of their contributions matches the marginal benefit obtained from cheaper
credit. This level is the same for every household, and it is the interior solution to household i’s problem
s° (see equation 8 in Appendix A). It is clear that unconstrained households will provide this optimal
level of contribution s° (marginal contribution). However, only those whose minimum contribution is
lower than s° will choose to provide this level. It is the case for all constrained households whose

available resources are close enough to the bank’s requirement, i.e. s* = s° VI; € [I, «] (see Figure 2).

Figure 2: Own labour and the cost of credit
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