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We model mortgage refinancing as a bargaining game involving the borrowing household, the incumbent
lender, and an outside bank. In equilibrium, the borrower’s ability to refinance depends both on the
competitiveness of the local banking market and on the cost of switching banks. We find empirical support for
the key predictions of our model using a unique data set containing the population of mortgages in Belgium.
Households’ refinancing propensities are positively correlated with the number of local branches and
negatively correlated with local mortgage market concentration. Moreover, households are more likely to
refinance externally if they already have a relation with more than one bank, but the effect is mitigated if their
current mortgage lender has a branch locally.
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Introduction

Why do so many households fail to refinance their mortgage when interest rates decline? Prior research trying to
answer this question has largely focused on the drivers of the demand for refinancing, attributing household
inaction to both behavioral or informational channels (Agarwal et al. 2016; Keys et al. 2016; Johnson et al. 2019).
In a recent contribution to this literature, Andersen et al. (2020) empirically model the psychological and
information-gathering costs associated with refinancing, and provide evidence that these costs may correlate
systematically with borrowers’ demographic and socio-economic characteristics.

In recent work (Emiris, Koulischer and Spaenjers 2022), we take a different perspective and instead focus on the
role of variation in the supply of refinancing options that households face. Our approach is motivated by growing
evidence that, first, competitive frictions can affect households’ refinancing activity (Scharfstein and Sunderam
2016; Agarwal et al. 2022), and, second, households’ access to finance is shaped substantially by local banking
and mortgage market conditions (Ergungor 2010; Scharfstein and Sunderam 2016; Célerier and Matray 2019;
Buchak and Jgrring 2021). If mortgage markets are local in scope, then households’ refinancing propensities and
payoffs conditional on refinancing may vary geographically and over time as a function of both local competitive
conditions and borrowers’ interactions with their local banking market.

Framework and Predictions

Our conceptual innovation is to think of households as initiating a bargaining game as soon as they knock on their
current lender’s door to ask for a refinancing. We build a simple multi-stage bargaining model in which the
equilibrium offer that the incumbent lender does in the first stage will be a function of (i) the probability that the
borrower gets an offer from a competing bank in a later stage, (ii) the cost for the borrower to switch from its
current lender to another bank, and (iii) the relative cost advantage of the competing bank. If the net payoff for
the borrower of switching banks is negative, the incumbent bank will refuse to refinance the mortgage. By
contrast, if the borrower and the incumbent bank know that a competing offer would yield a positive payoff after
accounting for the switching cost, the borrower will be able to refinance. Whether the borrower refinances
internally (with the current lender) or externally (with a competing lender) depends on the relative cost
advantage of the outside bank and on the switching cost.

We derive three sets of empirical implications from our model. First, both overall refinancing propensities and
the relative share of external refinancing go up with the size and maturity of the mortgage. Moreover, the gross
gains from refinancing externally should exceed those from refinancing internally. Second, if local bank
competition rises, total refinancing activity—and, in particular, external refinancing activity—is likely to go up.
Third, households with lower switching costs are more likely to refinance externally. Moreover, average realized
gross gains conditional on refinancing externally will be lower for households with lower switching costs.

Data and Facts

To test these predictions, we rely on a unique administrative data set containing all mortgages (and consumer
loans) held by households in Belgium since 2006. The data set was provided to us by the National Bank of
Belgium. In Belgium, mortgages account for the largest share of household debt, and primarily finance owner-
occupied housing. About three quarters of 35-to-65-year-olds own their primary residence. A large majority of
mortgages are originated by traditional banks through their branch network. Given the prevalence of fixed
interest rate contracts and long maturities, the incentives to refinance tend to be substantial when interest rates
fall. Yet, refinancing with a new lender is associated with substantial notary fees.
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Our database contains information on more than 7 million mortgage loans (held at some point between 2006 and
2021) for close to 3 million different households. For each mortgage, we observe some basic loan characteristics,
the location of the borrower, and the identity of the lender. Each borrower is associated with a unique
anonymized identifier that allows us to observe any other loans taken out by the same household. We identify a
refinancing as a loan issued in period t that replaces a loan with a similar amount outstanding in period t - 1. To
make sure that we are capturing refinancing activity accurately, we exclude a number of specific cases such as
borrower-year combinations associated with a move of the household, or borrowers that have mortgages with
multiple banks.

We find that refinancing activity varies strongly over time, with a peak in refinancing in 2015, when more than
8% of mortgages were refinanced (Figure 1a). Internal refinancing is much more prevalent than external
refinancing, but households that refinance externally realize a higher decrease in mortgage interest rate (Figure
1b). Also the variation in the use of external refinancing is in line with the implications of our model. Namely, the
propensity to refinance—in particular externally—increases with the remaining maturity (Figure 2a) and the
outstanding loan balance (Figure 2b).

Figure 1: Refinancing activity and realized gains

(a) Fraction of active mortgages being refinanced (b) Interest rate differential on old vs new loans
in the next calendar year
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Panel (a) of this figure provides an overview of refinancing activity over time, showing the share of mortgages outstanding that
is refinanced in any given year, as well as the breakdown between internal and external refinancing. Panel (b) shows the yearly
average difference between the interest rate on the initial mortgage and that on the refinanced mortgage.
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Figure 2: Refinancing propensities in 2015 as a function of loan characteristics at the end of 2014

(a) Deciles of remaining time to maturity (b) Deciles of estimated loan balance

05
05

1 2 3 4 5 5] T B a 10 1 2 3 4 L] 3] T 8 [*] 10
|_ % refinanced int. @ ° refinanced ext. | |_ % refinanced int. [ % refinanced ext. |

Panel (a) of this figure shows the fraction of loans that are refinanced (overall or externally) in 2015, by decile of remaining
time until maturity measured at the end of 2014. Panel (b) repeats the exercise by estimate loan balance and gross gain from
refinancing.

Testing the Predictions

Next, we test whether bank competition affects refinancing activity, as our model predicts. We construct two
historical measures of local banking market competition at the municipality x year level. Our first variable
measures the number of bank branches per square kilometer. The second variable is a HHI-based measure of
concentration based on outstanding mortgages. Our regression models include municipality x bank and bank x
year fixed effects, so that identification is coming from local time-series variation in our competition variables.
Our results are in line with expectations: refinancing activity is higher when local mortgage market competition is
higher (Table 1). To mitigate worries that the local presence of banks may correlate over time with borrower
characteristics that also drive refinancing, we repeat our models using borrower fixed effects. In these
regressions, identification is thus coming from the subset of borrowers that have moved over our time period.
The results are qualitatively very similar to those of the baseline models.

Table 1: Local banking market competition and refinancing decisions

(1) 2 (3) (4) ) (6)

All Internal External All Internal External

Branches per km2 0.00407***  0.00317***  0.00090***  0.00153***  0.00076***  0.00077***

(0.00044) (0.00039) (0.00021) (0.00027) (0.00021) (0.00017)
Local HHI index -0.05111***  -0.03436***  -0.01675***  -0.04265*** -0.03348"**  -0.00919***

(0.00773) (0.00710) (0.00325) (0.00462) (0.00398) (0.00231)
Refinancing gain polynomial? Yes Yes Yes No No No
Origination year x year EE.? No No No Yes Yes Yes
Bank x municipality FE.? Yes Yes Yes Yes Yes Yes
Bank x year FE.? Yes Yes Yes Yes Yes Yes
Borrower age group FE.? Yes Yes Yes Yes Yes Yes
Borrower F.E.? No No No Yes Yes Yes
Observations 13,194,575 13,194,589 13,197,369 29,904,070 29,904,093 29,907,854
R squared 0.061 0.055 0.012 0.184 0.176 0.153

Standard errors in parentheses
*p<0.10,* p <005 ** p<001

This table presents coefficients from linear regressions where the dependent variable is a dummy variable that equals one if the
household refinances- (internally and/or externally). Robust standard errors clustered at the borrower level.
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We then analyze the effects of switching costs for households. As expected, we find that households that already
have a credit relation with another bank are more likely to refinance externally. However, this effect is mitigated
if the borrower’s current lender has a branch locally, which may be associated with a higher cost of switching
away. Moreover, the impact of having another bank on external refinancing is larger in low-income
municipalities, suggesting that switching costs matter more there.

Finally, we look at the realized gains conditional on refinancing. In line with the implications of our model, we
find that the average gains from refinancing externally are smaller for households with lower switching costs (i.e.,
for households that already have another bank and for households whose current lender does not have a local
branch).

Contribution

Our paper contributes to different strands of the literature. First, it has been well documented that households
often fail to refinance even when it seems optimal to do so (Keys et al. 2016). An extensive literature studies the
determinants of household refinancing decisions, mainly focusing on (relatively fixed) borrower characteristics
(Agarwal et al. 2016; Bajo and Barbi 2018; Johnson et al. 2019; Andersen et al. 2020). Fewer papers have studied
local factors, although recent work by Fisher et al. (2021) shows that the lower refinancing activity in less
wealthy areas in the U.K. cross-subsidizes the higher activity in wealthier areas. Our innovation is to study the
role of local banking market characteristics (and of borrowers’ bank relations).

Second, our paper makes a theoretical contribution by modeling mortgage refinancing as a bargaining game—
involving the borrower, the lender, and an outside bank—in the spirit of Rubinstein (1982) and Acharya et al.
(2012). In our model, the strategic actions of banks are affected by both the probability that a household will stop
searching for refinancing offers and by a household’s (financial or non-financial) cost of switching banks. Our
model yields empirical predictions on households’ refinancing decisions and payoffs overall, while also giving
insights into what drives internal refinancing vs. external refinancing. Our work relates to that of Allen et al.
(2014), who study the role of competition in search-and-negotiation markets by analyzing the price effects of a
merger between two mortgage lenders. Recent survey results by Bhutta et al. (2021) point to an important role
for shopping behavior in determining the cost of mortgages, but not much work exists on the topic of the costs
and payoffs of switching mortgage lenders for households—unlike in the context of corporate borrowing
(Ioannidou and Ongena 2010; Barone et al. 2011).

On the policy front, our paper is in line with other studies that emphasize the importance of local mortgage
market concentration on refinancing. While local lending concentration does not seem to affect interest rates on
new mortgages (Fuster et al. 2022), there may be an effect on lending standards and fees (Buchak and Jgrring
2021). Other work has focused on how competitive frictions in the refinancing market can hinder the
transmission of monetary policy (Scharfstein and Sunderam 2016; Agarwal et al. 2022). Our paper provides
additional evidence that local mortgage market concentration affects the extent of refinancing when interest
rates go down. As such, it also contributes to a broader discussion about the transmission of monetary policy
through the mortgage market (Benetton et al. 2021; Berger et al. 2021) and the effect of monetary policy on the
distribution of household debt (Emiris and Koulischer 2021, and references therein).

Finally, our paper adds to a recent body of work that underlines the importance of local bank branches for both
households (Ergungor 2010; Célerier and Matray 2019) and firms (Nguyen 2019). Such research is particularly
relevant in light of the ongoing changes in the geography of the banking landscape.
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