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REAL ESTATE SECTOR AND FINANCIAL STABILITY 

RISKS IN CHILE1 

The Chilean real estate sector has recently undergone adjustments which have increased the risks for 

the financial sector, but the system remains overall resilient to such risks. In the baseline, the 

residential real estate market is expected to modestly recover as the past cuts to monetary policy rates 

gradually spill over to the sector and global financial conditions loosen; there are initial signs of 

recovery in the weaker office segment; and several factors mitigate credit risk. Should risks materialize, 

such as persistently high long-term interest rates and structural shifts in the struggling commercial 

real estate segment, the buffers in the financial sector currently appear broadly adequate to absorb 

such stresses as well as those from the tail risk of a real estate crisis. Nevertheless, supervisors should 

monitor these risks closely, keep advancing in closing data gaps (commercial real estate price indices), 

and continue to extend stress test models to comprehensively capture real estate-specific risk factors. 

A.   Introduction 

1.      Investors have viewed the Chilean real estate sector as weak since the pandemic. 

Before the pandemic, stock prices in the construction and real estate sectors closely tracked those of 

other sectors. Particularly since mid-2021, however, their stocks have lagged the rest of the 

economy.  

2.      The Chilean real estate sector has a significant presence in the economy. The 

construction sector accounts for about 6 percent of nominal GDP and around 8 percent of total 

employment, reflecting its labor-intensive nature2. The real estate sector contributes even a bit more 

to nominal GDP (about 8 percent), but its share in total employment is only 1 percent. Compared to 

regional peers, the size of the construction sector relative to the economy is larger than regional and 

OECD peers, consistent with fact that Chilean construction firms hold substantial presence in the 

region, while that of the real estate sector is similar to reginal peers, but moderately smaller than 

OECD peers. 

 
1 Prepared by Tatsushi Okuda. The author would like to thank BCCh and CMF staff for the helpful discussions. 

2 Moreover, construction represents 63 percent of total investment in 2023, of which housing and infrastructure 

construction, respectively, represents one-third and two-third. 



CHILE 

INTERNATIONAL MONETARY FUND 3 

  

  

3.      The Chilean financial sector has significant exposure to the real estate sector. Mortgage 

loans account for about 30 percent of banks’ loan portfolios, and construction and real estate firms 

represent around 10 percent and 20 percent of commercial loans for locally funded firms, 

respectively,3 while banks have gradually reduced their exposures to these firms. Most of these loans 

are related to residential real estate rather than commercial real estate. Life insurers' exposure now 

reaches about 28 percent, with 8 percent real estate investment mostly in commercial real estates 

such as offices and shopping centers, 8 percent leasing, and the remaining 10 percent for 

mortgages4. They also serve as major investors in real estate funds, while the amount is limited for 

their portfolio. 

 
3 “Locally funded firms” refers to firms that do not report to the CMF. Construction and real estate firms account for 

about 8 percent and 14 percent of total commercial loans, including those from globally funded firms (which report 

to the CMF). 

4 Life insurers invest in mortgage letters and loans (letras and mutuos hipotecarios) within fixed-income category. 
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4.      In general, developments in the real estate sector can have implications for financial 

stability. The first channel is a direct channel or partial equilibrium effects. Specifically, a) an 

increase in the Probability of Default (PD) of borrowers related to real estate activities, and b) an 

increase in Loss Given Default (LGD) due to changes in the values of real estate property collateral, 

could lead to higher credit costs, ultimately harming banks’ capital, absent mitigation factors (e.g., 

adequate provisions and collateral requirements). The second channel is an indirect channel or 

general equilibrium effects, involving feedback from real estate-related businesses to the 

macroeconomy and the PD of general borrowers. In this context, in addition to the first-round 

effects, potential feedback loops could occur. The specific channels indicated in the literature are, on 

the demand side, a) housing wealth effect on consumption (Campbell and Cocco 2007; Iacoviello 

and Neri 2010; Aladangady 2017; Guren et al. 2021) and b) financial accelerator (net worth) channel 

on investment (Bernanke, Gertler, and Gilchrist 1996, 1999 and Christensen and Dib 2008). 

Moreover, on the supply side, input-output linkages on intermediate goods demand could be 

sources of the feedbacks. Against the backdrop, IMF’s past Global Financial Stability Reports (IMF 

2019 and 2021) focused on this sector. 

5.      This study examines risks within the Chilean real estate sector, the financial sector’s 

resilience to the risks, and the authorities’ supervisory toolkits.5 It builds on earlier work by the 

Central Bank of Chile (BCCh) and IMF, e.g. the BCCh’s Financial Stability Reports (e.g., Box IV.1 

2011H2, Box IV.1 in 2012H1, Chapter IV in 2018H2), which analyzed the financial stability 

implications of the residential real estate sector, the FSRs coverage of developments in the sector 

and banks’ preparedness for the associated risks, and the 2023 Article IV staff report (IMF 2024) on 

vulnerabilities in the financial sector. 

 
5 In the context of the channels indicated above, Annex I shows that the estimated housing wealth effects via the 

collateral channel in Chile are non-negligible. Additionally, Annex II indicates that the spillovers from the construction 

and real estate sectors to other sectors, through input-output linkages, are similar to the OECD average. 

https://www.sciencedirect.com/science/article/pii/S0304393206001279
https://www.aeaweb.org/articles?id=10.1257/mac.2.2.125
https://www.aeaweb.org/articles?id=10.1257/mac.2.2.125
https://www.aeaweb.org/articles?id=10.1257/aer.20150491
https://academic.oup.com/restud/article/88/2/669/5827468
https://www.jstor.org/stable/pdf/2109844.pdf
https://www.sciencedirect.com/science/article/pii/S157400489910034X
https://www.sciencedirect.com/science/article/pii/S1094202507000294
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwip_OOK96-JAxWFElkFHeVfMb8QFnoECBUQAQ&url=https%3A%2F%2Fwww.imf.org%2F-%2Fmedia%2FFiles%2FPublications%2FGFSR%2F2019%2FApril%2FEnglish%2Fch2.ashx&usg=AOvVaw0oaFe7r5KNS904chEKu6LT&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwip_OOK96-JAxWFElkFHeVfMb8QFnoECBUQAQ&url=https%3A%2F%2Fwww.imf.org%2F-%2Fmedia%2FFiles%2FPublications%2FGFSR%2F2019%2FApril%2FEnglish%2Fch2.ashx&usg=AOvVaw0oaFe7r5KNS904chEKu6LT&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwipma78-K-JAxUwKlkFHc4mGPwQFnoECBsQAQ&url=https%3A%2F%2Fwww.imf.org%2F-%2Fmedia%2FFiles%2FPublications%2FGFSR%2F2021%2FApril%2FEnglish%2Fch3.ashx&usg=AOvVaw0ELk5pIjBAjpvJsxNJ6c0I&opi=89978449
https://www.bcentral.cl/en/content/-/details/financial-stability-report-second-half-2018
https://www.imf.org/en/Publications/CR/Issues/2024/02/06/Chile-2023-Article-IV-Consultation-Press-Release-Staff-Report-and-Statement-by-the-544437
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B.   Developments in the Real Estate Sector 

Residential Real Estate 

6.      Homeownership in Chile is around 60 percent. This is moderately lower than the OECD 

average (about 70 percent) but is comparable to that of regional peers (BCCh’s 2018H2 FSR). In 

terms of the structure of housing supply, around two-thirds are houses and one-third are 

apartments, with more than half of these concentrated in Santiago. Mortgage loans are less 

frequently used to purchase homes compared to OECD peers despite use of grant to home buyers 

of nearly 0.5 percent of GDP which exceeds the OECD average (data are as of 2022 in OECD 

Affordable Housing Database). 

7.      Stagnated demand has led to an excess supply of houses post-pandemic. Home sales, 

for both houses and apartments, have stagnated while stock of supply has increased corresponding 

to 3-4 years’ worth of typical sales, although it has recently begun to slowly decrease.6 As a result, 

(real) house prices have modestly declined and have not recovered to their peak levels in 2021.7 

With rent prices also declining, the recovery of demand for housing properties could take time.8 

Against this backdrop, the government has implemented supporting programs for housing.9 

 
6 In parallel, the gap between the number of pre-sales (gross sales) and of final contracts (net sales) has expanded as 

cancellation rates have increased. The weak demand may reflect lower affordability amid still high house prices as the 

estimates by the Chilean Chamber of Construction (CChC) indicate that the ratio of house price to annual income in 

Chile is 11.4 as of 2024. This is higher than in most advanced economies. Moreover, the supply of houses has shifted 

to higher-end properties. Regarding the stronger demand for apartments than houses pre-pandemic, it was likely 

related to demographic factors, including strong immigrant flows (for details, see Box IV in the BCCh’s 2019H1 FSR).  

7 The consistent increase in house prices until 2021 appears to have been partly driven by strong demand, increases 

in costs to address regulatory requirements in terms of quality, safety, and sustainability of houses, and during 2021-

22, increases in material and labor costs.  

8 The rent index used in this paper is the marginal rent index, developed by Córdova et al. (2023) and provided by the 

BCCh. This ensures consistency in the comparison between (marginal) house price and rent indices. The author 

thanks the BCCh for providing the data. Note that house prices, house and office rents, and mortgage loans in Chile 

are typically in the Unidad de Fomento (UF) terms, indexed to inflation. The UF is an inflation-indexed unit of 

account, calculated and published by the BCCh, and it is authorized for pricing credit operations in national currency 

by banks. For details on the calculation, see the BCCh’s document. 

9 For example, in the context of the housing subsidy program, the government increased the maximum eligible home 

price from 2,200 UF to 3,000 UF and raised the subsidy from 250 UF to 400 UF (July 2024), with doubled savings 

requirements to facilitate mortgages with an LTV below 80 percent. Moreover, it introduced FOGAES, providing 

partial guarantees for construction loans, focusing on social housing projects, and FOGAES Vivienda (until December 

2024), offering state-backed guarantees up to 10 percent of the mortgage loan for first homes (up to 4,500 UF), 

reducing provisioning costs for financial institutions. In October 2023, it also introduced a temporary tax benefit for 

new home purchases via mortgages, applicable from 2024 to 2029. 

https://www.bcentral.cl/en/content/-/details/financial-stability-report-second-half-2018
https://www.oecd.org/content/oecd/en/data/datasets/oecd-affordable-housing-database.html
https://www.oecd.org/content/oecd/en/data/datasets/oecd-affordable-housing-database.html
https://www.bcentral.cl/en/web/banco-central/detail-news-and-publications/-/asset_publisher/Exzd7l9NC3Y6/content/documento-de-trabajo-n-988
https://si3.bcentral.cl/estadisticas/Principal1/Metodologias/EMF/UF_EN.pdf
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8.      In the baseline scenario, the market is expected to moderately recover as recent cuts in 

monetary policy rates gradually spill over to mortgage rates and global financial conditions 

ease. The decomposition of housing investment and prices, based on the estimated DSGE model 

(Iacoviello and Neri 2010), indicates that the current price and investment adjustment aligns with the 

elevated mortgage rates, caused by shocks on the rate, likely reflecting global financial conditions 

(see Box 1). Chilean mortgage rates closely comove with long-term interest rates, which depend not 

only on the (current and expected path of) monetary policy rates, but also on global long-term 

interest rates. Therefore, one can expect the market to modestly recover as global financial 

conditions loosen, supported also by the feed-through of past monetary policy rate cuts. 

  
  

https://www.aeaweb.org/articles?id=10.1257/mac.2.2.125
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Box 1. Structural Analysis on Housing Investment and House Prices 

The cyclical fluctuations of housing investment and house prices are decomposed into contributions 

from structural shocks, based on the estimated macroeconomic model. Specifically, the Dynamic 

Stochastic General Equilibrium (DSGE) model with a housing sector—developed by lacoviello and Neri 

(2010)—is fitted to Chilean data from 2002Q1 to 2024Q1 (Annex I). Deviations from the trend of real 

housing investment and real house prices are decomposed into contributions from structural shocks, 

including shocks on mortgage rates.1 

The estimation results indicate that the current 

adjustment can be explained by the contributions 

of the shocks on mortgage rates. The text charts 

display the decomposition results, grouping the 

structural shocks into two categories: shocks on 

mortgage rates and net of other shocks. On both 

housing investment and house prices, shocks on 

mortgage rates had a negative impact prior to the 

Global Financial Crisis (GFC) and since 2022, while 

they supported these variables during the GFC and 

the pandemic. Importantly, the changes in the 

contribution of shocks on mortgage rates from 2021 

to 2023 fully explain the declines in housing 

investment and house prices.  

  
__________________________ 

1/ The shock on mortgage rates represents the deviation of nominal mortgage rates from the estimated Taylor rule, 

indicating changes in mortgage rates that are exogenous to domestic macroeconomic conditions (net of the 

contributions from i.i.d. shocks and persistent shocks). While the original model uses short-term (30-day) rates as funding 

costs for households to purchase homes, this estimation replaces short-term rates with mortgage rates, and regards the 

i.i.d. monetary policy shock and shocks on inflation objectives as i.i.d. and persistent shocks on mortgage rates, 

respectively. This adjustment enables the model to capture the weak connection between monetary policy rates and 

mortgage (long-term interest) rates, as well as potential structural shifts in the relationship between monetary policy 

rates and long-term interest rates, especially following pension fund withdrawals and the subsequent decline in capital 

market depth. 

https://www.aeaweb.org/articles?id=10.1257/mac.2.2.125
https://www.aeaweb.org/articles?id=10.1257/mac.2.2.125
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9.      House prices do not appear to be misaligned. Real house prices and standard 

misalignment measures, price-to-income and price-to-rent ratios10, increased for over a decade until 

the pandemic and have since then moderated and stabilized, respectively.11 The cumulative 

increases in these variables over the past three, five, and seven years leading up to the peak in real 

house prices in Q4-2021 are still smaller than those in countries that experienced real estate market 

imbalances and ultimately real estate crises. Specifically, Chile’s cumulative increase of price-to-

income and price-to-rent ratios during the past five years were about half of the median five-year 

increase in real estate crises countries prior to their crises event. The BCCh’s 2010H1 FSR (Box 3) 

finds that over 40 percent of the growth in housing prices is explained by macro-financial factors, 

including household income, GDP growth, mortgage interest rates, and the IPSA stock index (for 

similar results see also Idrovo-Aguirre et la. (2021), the BCCh’s 2018H2 FSR, and the BCCh’s 2024H2 

FSR (Box II.1), including the role of demographic variables and construction costs). 

  

  

 
10 The house price-to-rent ratio for Chile is calculated by dividing general (marginal) house price index (published by 

the BCCh) by the marginal rent index, developed by Córdova et al. (2023) and provided by the BCCh. Córdova et al. 

(2023) also show the house price to rent ratios by type of properties and by region. The rental yield (annual rent-to-

price ratio) had moved in parallel with mortgage rates until the recent rise in long-term rates (BCCh 2024). 

11 The increase in real house prices relative to rent prices in Chile until 2021 could be attributed to the low ratio of 

mortgage burden (principal repayment and interest payments) to rent burden, due to long average maturity in 

mortgage loans (approximately 25 years) and consistent declines in mortgage rates. According to OECD Affordable 

Housing Database, as of 2017, median of the mortgage burden and rent burden (private market and subsidized rent) 

as a share of disposable income was, respectively, 15 and 24 percent.  

https://www.mdpi.com/2227-7072/9/3/51
https://www.bcentral.cl/en/content/-/details/financial-stability-report-second-half-2018
https://www.bcentral.cl/documents/33528/6629912/Financial+Stability+Report+Second+Half+2024.pdf/6dec5313-6fb0-6871-59d9-cb2f910cd51e?t=1734715252169
https://www.bcentral.cl/documents/33528/6629912/Financial+Stability+Report+Second+Half+2024.pdf/6dec5313-6fb0-6871-59d9-cb2f910cd51e?t=1734715252169
https://www.bcentral.cl/en/web/banco-central/detail-news-and-publications/-/asset_publisher/Exzd7l9NC3Y6/content/documento-de-trabajo-n-988
https://www.bcentral.cl/en/web/banco-central/detail-news-and-publications/-/asset_publisher/Exzd7l9NC3Y6/content/documento-de-trabajo-n-988
https://www.bcentral.cl/en/web/banco-central/detail-news-and-publications/-/asset_publisher/Exzd7l9NC3Y6/content/documento-de-trabajo-n-988
https://www.bcentral.cl/documents/33528/133214/lfc-28062024.pdf/40259423-61af-9a34-0f14-e67893ef9074?t=1719584603933
https://www.oecd.org/content/oecd/en/data/datasets/oecd-affordable-housing-database.html
https://www.oecd.org/content/oecd/en/data/datasets/oecd-affordable-housing-database.html


CHILE 

INTERNATIONAL MONETARY FUND 9 

Commercial Real Estate 

10.      Since the pandemic, offices have faced a lack of demand; however, there are recent 

indications of a gradual recovery. According to the indicators in the BCCh’s FSRs, vacancy rates 

have stayed mostly elevated in offices and shopping centers since the pandemic, while the rate has 

recently declined in warehouses. A closer examination of each sector, based on data provided by the 

private sector, indicates that in the office sector, rental prices appear to be rebounding, despite both 

demand (absorption) and supply (production) being low.12 In the shopping center segment, 

although the vacancy rate moderately increased during the pandemic, probably due to lockdowns, 

the sector has exhibited some dynamism and the vacancy rate has recently been gradually 

decreasing. In the warehouse segment, the 

vacancy rate has risen from nearly zero, which 

reflected an increased demand for e-commerce 

activities, and lease prices have declined due to 

recent production outpacing absorption. In the 

hotel segment, the occupancy rate has been 

gradually recovering since the sharp decline 

during the pandemic, although this recovery is 

partly supported by a reduced number of rooms 

in operation. Looking ahead, real investment 

funds expect continued decline in office vacancy 

and continued increase in warehouse (industrial) 

vacancy. 

  

 
12 The recovery in vacancy rates and rents are stronger in Class A offices, rented by large firms and government, than 

Class B offices, rented by SMEs. In terms of geographical heterogeneity, downtown Santiago area, the epicenter of 

the 2019 social unrest, has faced significantly elevated vacancy and reduced rents, as many large firms moved to 

other areas in Santiago. 
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Housing Loans 

11.      Most housing loans are fixed-rate (in 

real term),  with maturity of 20 to 30 years 

and loan-to-value (LTV) ratios around 80 

percent, primarily concentrated among high-

income households.13 During the low-rate 

environment of the pandemic, the share of 

mixed-rate loans—those with fixed rates for the 

first five years that then switch to variable 

rates—has increased, and as of 2023, about 

10 percent of the mortgage debt stock is 

 
13 Mortgage loans operate under a full recourse system. This means that if a borrower defaults and the proceeds 

from the foreclosure sale fall short of covering the loan repayment, the creditor has the right to seek the remaining 

balance from the borrower’s other assets, not just those tied to the mortgage. This framework discourages strategic 

defaults, and instances of default are largely linked to macroeconomic factors. Micco et al. (2012) provide an 

overview of Chilean mortgage markets, including the factors contributing to the resilience of mortgage borrowers. 

https://publications.iadb.org/en/housing-finance-chile-instruments-actors-and-policies
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indexed to mixed rates, predominantly among high-income households (see also Chapter V of the 

BCCh’s 2023H1 FSR). As of 2023, variable-rate loans comprise only 3 percent of the total housing 

loan stock. Loan principal and interest payments are denominated in the UF, meaning they reflect 

real terms; thus, higher CPI inflation leads to increased repayments and interest rates for borrowers, 

whose incomes are not indexed to inflation. LTV ratios are concentrated around 80 percent, which is 

considered the threshold for non-high LTV according to a rule of thumb, and have remained 

stable.14 Furthermore, the distribution of housing loans by income level shows that the share of 

high-income borrowers in Chile is significantly higher than the OECD average.  

  

12.      The housing loan growth is at a historical low amid elevated mortgage rates, which 

remain significantly higher than pre-pandemic levels. These rates are closely tied to long-term 

interest rates and have been relatively unaffected so far by recent cuts in monetary policy rates. 

Bank credit surveys suggest that weak demand, amid high borrowing costs, is the primary factor 

influencing the subdued credit growth.15 Note that under the same level of mortgage rates, 

compared with 10 years ago, the financial burdens for borrowers are now significantly higher 

because of the higher house price levels (Chilean Banking Association <ABIF> 2024a).16  According 

to the BCCh (2024), this weakness in demand could also be contributed by the recent decrease in or 

even the negative margin between rental yield and mortgage rates. At the same time, credit 

standards have tightened slightly, indicating a modest decline in borrower creditworthiness. 

 
14  Alegría et al. (2021) note that the tail of the distribution (90th percentile) was flexibly adjusted based on alerts 

from the authorities. 

15 The diffusion index (DI) for "credit approval standards" ("demand for housing loans") is calculated as the difference 

between the number of banks that responded indicating credit approval standards were less restrictive (credit 

applications became stronger) and the number of banks that responded indicating the standards were more 

restrictive (credit applications became weaker), expressed as a percentage of total responses. Hence, the decrease in 

the degree of negative values indicates that credit approval standards (demand for housing loans) are still tightened 

(became weaker). 

16 According to estimates by the CChC, the financial burden and required household income for the same type of 

houses, assuming a 20 percent down payment, nearly doubled from October 2019 to June 2024. 

https://www.bcentral.cl/en/content/-/details/financial-stability-report-first-half-2023
https://www.abif.cl/wp-content/uploads/2024/05/ABIF_hipotecario_209_V2.pdf
https://www.bcentral.cl/documents/33528/133214/lfc-28062024.pdf/40259423-61af-9a34-0f14-e67893ef9074?t=1719584603933
https://www.sciencedirect.com/science/article/pii/S2666143821000211#:~:text=The%20direct%20effect%20of%20the,the%20high%20level%20of%20LTV.
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Commercial Loans to Construction and Real Estate Sector 

13.      The growth of credit to construction and real estate firms has stagnated amid 

tightened lending standards and weak sector dynamism. Since 2023, amid declining monetary 

policy rates, nominal credit growth to the 

construction sector has been nearly zero, while 

the real estate sector has experienced a gradual 

decline, reaching zero.17 According to bank 

credit surveys, banks have tightened their credit 

approval standards due to the declining 

creditworthiness of these firms, and they report 

weak demand resulting from developments in 

the sector. This perspective on weak credit 

demand aligns with the real economy data, 

which show that building permits for residential, 

industrial, and office projects have all been on a 

downward trend. 

 
17 Loans to construction firms tend to be shorter than those to real estate developers. Real estate developers typically 

use bank loans to finance the cost of building properties, while using their own funds to invest in land. 
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Real Estate Investment Fund 

14.      The size of the real estate investment fund sector remains limited, although it has 

trended upward.18 These funds invest in office, commercial, industrial, and residential properties, 

resulting in diversified exposures across segments at the aggregate level. However, at the individual 

fund level, they tend to focus their investments more heavily on specific sectors (see also CBRE and 

ACAFI, 2024). As of the end of 2023, investments by funds in the commercial real estate sector 

accounted for 11 percent of total monitored office properties and 25 percent of industrial 

properties, based on surface area data from CBRE, while they are becoming more exposed to 

infrastructures such as data centers. Some real estate investment funds appear to be experiencing 

financial stress due to valuation losses, while the relatively small size of the sector indicates that 

these losses are unlikely to pose a systemic risk.19 

  

 
18 A real estate investment trust (REIT) does not exist in Chile. Also, foreign investor participation in Chilean real 

estate investment fund is nearly zero, according to the Chilean Association of Investment Fund Administrators 

(ACAFI). 

19 Further mitigating factors are a limited number of closed-ended real estate investment funds whose initial terms 

are scheduled to expire during 2024 and 2025, as prescribed in the prospectus, and the internal regulations of each 

fund providing the managers with time to liquidate assets to avoid losses. 

https://mediaassets.cbre.com/-/media/project/cbre/dotcom/americas/chile-emerald/home/reporte-inmobiliario-2023---2024.pdf?rev=0a1bb4481aed4a6fb2560c15a26aefdb
https://mediaassets.cbre.com/-/media/project/cbre/dotcom/americas/chile-emerald/home/reporte-inmobiliario-2023---2024.pdf?rev=0a1bb4481aed4a6fb2560c15a26aefdb
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C.   Credit Risk 

15.      Mortgage borrowers overall appear resilient, but vulnerabilities arise from the high 

leverage of some borrowers which need to be carefully monitored. The indebtedness of 

mortgage borrowers does not seem to have 

worsened, as at the aggregate level, household-

debt-to GDP and mortgage debt-to-GDP ratios 

have stabilized since the pandemic. Additionally, 

at micro-level, household leverage and financial 

burdens appear to be improving.20 However, 

borrower leverage is quite heterogeneous, with 

some individuals exhibiting high levels of debt,21 

and it is reported that, during 2012-13, a 

significant portion (about 16 percent on 

average) of mortgage loans was coupled with 

unsecured consumer loans to finance down 

payments, although this fraction decreased 

from 21 percent to 14 percent over the sample period.22 This suggests that as many borrowers are 

significantly leveraged, the risk of rapidly increasing interest payments on consumer loans (used to 

finance down payments) in a high-interest-rate environment could lead to greater financial strain, 

particularly in the early years of the loans. Although the size of vulnerable borrowers may not pose a 

systemic risk, it is essential to monitor this situation. Furthermore, from the perspective of banks’ 

credit risk assessments, the enactment of the Law to establish a consolidated debt registry in July 

2024 is expected to help banks’ risk management practices (Box II.2 in the BCCh’s 2018H2 FSR and 

Box V.2 in the BCCh’s 2021H1 FSR). 

16.      Non-performing loan (NPL) ratios in housing loans have moderately rebounded, likely 

as part of the normalization process. Following a decline after the GFC, NPL ratios further 

decreased during the pandemic, due to increased household liquidity from pension fund 

 
20 The analysis in the BCCh’s 2024H2 FSR, based on households’ microdata, indicates that the bank debt-to-income 

(leverage) and financial burden ratios for the median household in each income group (based on nominal income in 

Chilean peso terms) are now comparable to pre-pandemic levels, showing no improvements, contrary to what is 

depicted in this chart. This suggests that the increase in nominal income, rather than a decrease in the nominal 

amount of debt and repayments relative to the same level of nominal income, is more likely to have contributed to 

the improvements shown in the chart. 

21 According to the BCCh’s 2018H2 FSR, at the end of the first half of 2018, nearly 30 percent of bank mortgage debt 

was held by borrowers with two or more mortgages. Most of these borrowers have their real estate assets located in 

the same region, indicating that these properties are likely not second homes for personal use but rather investment 

properties intended for rental purposes. 

22 Oda and Sepulveda (2014), using data from 2012-13, examined the unsecured loans granted to mortgage 

borrowers shortly before or after their mortgage approval. They found that approximately 16 percent of granted 

mortgages were paired with an unsecured loan. The amount of unsecured loans accounted for about 10 percent of 

the total mortgage loans, and the average monthly payment for these unsecured loans was around 80 percent of the 

mortgage payments, largely due to higher interest rates and a shorter average term to maturity of about five years. 

According to private banks, this type of financing behaviors seems to have basically disappeared at present.  

https://www.bcentral.cl/documents/33528/3536419/Rec_consideraciones_sobre_proyecto.pdf/ba8032da-90d9-1b9c-bb89-d7603b717b59?t=1698270344083
https://www.bcentral.cl/en/content/-/details/financial-stability-report-first-half-2021-duplicate-2-duplicate-3-duplicate-1-duplicate-1
https://www.bcentral.cl/documents/33528/6629912/Financial+Stability+Report+Second+Half+2024.pdf/6dec5313-6fb0-6871-59d9-cb2f910cd51e?t=1732225699424
https://www.bcentral.cl/en/content/-/details/financial-stability-report-second-half-2018
https://www.bcentral.cl/documents/33528/133326/DTBC_737.pdf
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withdrawals. Since 2022, these ratios have risen again and approach pre-pandemic levels, likely 

reflecting the ongoing normalization of household liquidity. 

  

17.      The creditworthiness of construction and real estate firms appears to be gradually 

deteriorating. Since the pandemic, the liquidity ratios and financial leverage of publicly listed 

construction firms appear to have worsened, while those of publicly listed real estate firms have 

remained relatively stable. A comparison in 2023 between publicly listed (large) firms and all firms 

indicates that smaller firms tend to face more challenging business conditions, characterized by 

lower profitability and liquidity ratios.23 Compared to regional peers, both construction and real 

estate firms appear more vulnerable, showing lower profitability, lower liquidity ratios, and higher 

leverage. These observations seem consistent with the developments in construction activity and 

business conditions of the construction firms.24 Moreover, to alleviate liquidity pressures, some real 

estate developers seem to be starting to rent out properties (inventories) until they find buyers. 

  

 
23 Large construction firms operate globally or in regional peers (mainly Peru), diversifying their business portfolios, 

according to their financial statements. 

24 According to the CChC, the real construction investment dropped by -1.0 percent in 2023, driven by private 

housing construction (-2.5 percent). Financial conditions and debt levels of construction companies have weakened 

since the pandemic due to quarantines, rising material and financing costs, temporary labor shortages, and longer 

construction times. 
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18.      Non-performing loan ratios in the 

construction and real estate sectors have 

recently been rising.25 This trend is consistent 

with the deterioration of creditworthiness in 

these sectors. In the construction sector, 

however, according to the business confidence 

survey for construction firms, their negative 

outlook on business and financial conditions has 

recently shown a modest rebound, approaching 

neutral levels. This might be because many 

projects have recently been completed, 

alleviating liquidity pressures for construction 

firms, while increasing liquidity stresses for real 

estate developers.26 It is also possible that it partly reflects the easing of access to loans due to 

FOGAES program, introduced by the government in April 2023 and running until December 2024, 

which provides partial guarantees for loans to construction firms (see also ABIF, 2024b). 

19.      Changes in the values of real estate properties can potentially lead to credit costs 

through the decline in collateral values. Not only are housing loans primarily backed by these 

properties, real estate assets are often used also as collateral for commercial loans, particularly for 

SMEs. Given that past real estate crises in other countries have resulted in significant and prolonged 

declines in both residential and commercial property prices—for the median country it took a 

decade or more for residential/commercial prices to return to pre-crises levels, the risk of 

deterioration in Loss Given Defaults due to falling collateral values is important. 

  

 
25 The recent increase in NPL ratios in commercial loans is concentrated among SMEs that received government 

guarantees during the pandemic. FOGAPE-COVID and FOGAPE-Reactive, introduced in April 2020 and January 2021, 

respectively, provided guarantees to SMEs for working capital loans (the BCCh’s 2024H2 FSR). 

26 According to Aninat et al. (2024), the default rate of construction firms significantly rose through 2022-23 (from 4 

to 9 percent), before starting to level off in 2024 to 8 percent. In contrast, the default rate of real estate developers 

has been consistently increasing, reaching at 5 percent, above the pre-pandemic range (1-2 percent). 

https://www.abif.cl/wp-content/uploads/2024/10/Informe-ABIF-N-215-Cifras-financieras-Septiembre-2024.pdf
https://www.bcentral.cl/documents/33528/6629912/Financial+Stability+Report+Second+Half+2024.pdf/6dec5313-6fb0-6871-59d9-cb2f910cd51e?t=1732225699424
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Risk Scenarios 

20.      Persistently high long-term interest rates and stagnation in the office sector could 

exacerbate challenges in the residential and commercial real estate markets, with potential 

spillover effects on construction and real estate firms.27 Historically, monetary policy rate cuts 

have not always resulted in declines in long-term interest rates, especially when global interest rates 

remain high, which is currently the case. Should long-term interest rates remain elevated for a 

prolonged time, this could further weaken the creditworthiness of borrowers in the construction and 

real estate sectors and delay the recovery of construction activity. Also, if the weak demand for 

offices implies structural shifts, as surveys of real estate investment fund suggest a lack of 

investment, this could have lasting negative impacts on life insurers’ investment portfolios. To 

prepare for these risk scenarios, it is essential to closely monitor the adequacy of NPL provision and 

collateral coverages for real estate-related loans and the concentration of life insurers’ portfolios in 

underperforming segments, such as offices. 

  

 
27 The spillovers of external stress via foreign investors appear contained. Although foreign investors in Chile have the 

same property rights as local citizens and face very few restrictions on property purchases, their participation in the 

Chilean real estate market remains low, according to authorities and the private sector, while statistics on foreign 

investment participation are not available. 
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D.   Preparedness of Financial Sector 

21.      NPL provision coverage for housing loans and commercial loans is around pre-

pandemic levels at the aggregate level, and the banks loans are conservatively collateralized. 

For housing loans, banks accumulated additional provisions during the pandemic when NPL ratios 

were low, and the current levels of these provisions are now similar to pre-pandemic levels. This 

suggests that NPL ratios are so far aligning with banks’ expectations. At the bank level, those with 

lower provision coverage in the pre-pandemic period have since improved their levels. A mitigating 

factor for mortgage loans is their concentration in domestic systemically important banks (D-SIBs), 

which account for 94 percent, which is higher than their share in commercial and consumer loans at 

85 percent and 83 percent, respectively. NPL provision coverage for commercial loans shows a 

similar pattern to that of housing loans. However, a closer examination reveals that NPL provision 

coverage for real estate firms has recently declined at a faster rate than for total commercial loans, 

while coverage for construction firms appears to have increased. In this regard, according to the 

authorities, these loans are conservatively collateralized,28 and banks have recently accumulated 

more collaterals rather than further provisions. 

22.      Banks’ capital ratios and capital buffers (capital ratios minus capital requirements) 

have increased since the pandemic, indicating stronger resilience. At the aggregate level, the 

banking sector’s capital adequacy ratios have risen significantly, largely due to the steady 

implementation of Basel III capital requirements. Simultaneously, capital buffers have also increased, 

reaching approximately 5-6 percent. Banks with lower capital buffers are primarily D-SIBs, partly due 

to higher capital requirements.  Given that declines in capital ratios during GFC-type scenarios (in 

the US, Europe, and Japan) range from 2-5 percent, which is close to the decline in capital ratio in 

the BCCh’s stress test, this 5-6 percent buffer can be considered adequate.29 Moreover, the BCCh’s 

exercise (Box II.1 in the 2024H2 FSR), on the resilience of banks against an abrupt drop in real estate 

prices (the market value of collateral) suggests that even a substantial decline in the real estate 

prices would not significantly harm the solvency of the banks, thanks to conservative collateral 

valuations under the regulations, where the values assigned reflect the appraisal at the time the loan 

was granted and do not include the increase in housing prices over the last decade.30  

 
28 About 90 percent of commercial loan exposures related to real estate is covered by the real estate collaterals, 

which is significantly higher than the coverage for other sectors (40 percent) (Box II.1, the BCCh’s 2024H2 FSR). 

Regarding mortgages, the vast majority have LTV ratios of less than 80 percent. Additionally, the collateral valuations 

conducted by banks are conservative, in line with CMF regulations, as they are based on values at the time of 

granting the loan and do not reflect the increase in house prices over the past decade. 

29 Although the definitions of CET1 ratios and Chilean capital adequacy ratios differ, the changes in these ratios 

should be comparable to some extent, as both are primarily influenced by profits and losses. In fact, in the top-down 

bank stress tests in the BCCh’s 2024H2 FSR, the declines in capital adequacy ratios and CET1 ratios are similar. 

30 The exercise indicates that a 20 percent drop in house prices would increase provision requirements by 0.33 

percent of banks’ risk-weighted assets (i.e., a decline in capital ratios by 0.33 percent). In the case of a 30 percent 

decrease in the market collateral values for commercial loans to real estate and construction sectors, provision 

requirements would increase by 0.26 percent of the risk weighted assets. 

https://www.bcentral.cl/documents/33528/6629912/Financial+Stability+Report+Second+Half+2024.pdf/6dec5313-6fb0-6871-59d9-cb2f910cd51e?t=1732225699424
https://www.bcentral.cl/documents/33528/6629912/Financial+Stability+Report+Second+Half+2024.pdf/6dec5313-6fb0-6871-59d9-cb2f910cd51e?t=1732225699424
https://www.bcentral.cl/documents/33528/6629912/Financial+Stability+Report+Second+Half+2024.pdf/6dec5313-6fb0-6871-59d9-cb2f910cd51e?t=1732225699424
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Figure 1. Preparedness of Banking Sector 
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23.      Capital buffers and leverage among life insurers have remained stable, while real 

estate investments are concentrated among major insurers. Exposures to real estate investment 

vary significantly across life insurers, with most of those having high exposures are among the top 

eight insurers by asset size. This concentration 

could be seen as a mitigating factor, as large 

insurers typically benefit from diversification in 

their portfolios. However, it also suggests that 

their exposures to the real estate sector could 

pose systemic risk implications for financial 

stability. At the aggregate level, life insurers’ 

capital buffers have been stable, comfortably 

above regulatory requirements, and financial 

leverage has also remained stable at the level 

below regulatory maximum of 20. However, the 

top eight insurers tend to have lower capital 

buffers and higher leverage.  

  

24.      Life insurers appear to be resilient to stress from the real estate sector. In terms of 

market risks from real estate investment, the book values of the investment are significantly lower 

than current market values, due to regulatory valuation method, where the values assigned reflect 

the appraisal at the time the investment was made. The CMF’s stress testing exercise assuming a 

drop in real estate prices between 25 and 30 percent in the past did not raise significant concerns 

(IMF 2014) and more recent stress text exercise in December 2022, assuming the similar magnitude 

of stress confirmed that life insurers could withstand against shocks from real estate. Therefore, life 

insurers appear to be resilient against shocks on the real estate sector. Nonetheless, given the 

higher exposures, lower capital buffers, and higher leverage of the top insurers, close monitoring of 

the investment portfolios of major insurers and their impact on financial soundness is warranted. 

https://www.elibrary.imf.org/view/journals/002/2014/219/article-A005-en.xml
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E.   Regulatory and Monitoring Framework 

25.      Regulations governing banks concerning real estate-related loans are comprehensive, 

and the CMF regularly conducts supervisory stress testing exercises. They primarily focus on 

capital requirements and loan loss provisions, with an implicit loan-to-value (LTV) limit in place, 

while the guidelines of the stress test require 

banks to incorporate real estate-related risk 

factors. Basel III regulations for risk-weighted 

assets have already been implemented, 

ensuring that credit risk associated with real 

estate related loan exposures is appropriately 

accounted for, in line with international 

standards, while estimates of PDs depend on 

banks’ models and judgments.31 With respect 

to loan loss provisions, Chilean provisioning 

structure is a forward-looking system set by 

domestic GAAP (see Raddatz, 2015). Therefore, 

a close examination of banks’ estimates for the 

parameters related to credit risk-weighted assets and provisions is warranted. Currently, most loans 

are non-endorsable mortgages,32 which are not subject to restrictions based on LTV or debt-to-

income (DTI) ratios. Nonetheless, as mentioned earlier, LTV ratios are typically concentrated around 

80 percent due to a regulatory change introduced by the SBIF (now CMF) in January 2016, which 

linked mortgage loan loss provisions to LTV ratios. This change significantly increased provisions for 

loans with an LTV exceeding 80 percent, thereby establishing 80 percent as an implicit LTV limit. 33 

Compared to other countries, this implicit LTV ratio appears to be comparable. Additionally, the 

CMF develops a stress scenario for the ICAAP (Internal Capital Adequacy Assessment Process), which 

includes adjustment to house pries (40 percent decline in the latest stress test), and to assess the 

impact of this scenario, the CMF uses both bottom-up stress tests and its own top-down models. 

Within the bottom-up stress tests, Chilean banks are required to examine the impact of real estate 

sector developments on collateral values (see the guideline published in 2024). 

 
31 The calculation of credit risk-weighted assets for business loans follows the simplified standard method outlined in 

Basel III. For housing loans, the risk weight generally increases with both the LTV ratio and the number of mortgages 

a borrower holds, while the risk weight for certain loans adheres to the Basel III standard model. For more details, see 

Aguilera et al. (2020) and Arata and Venegas (2024). 

32 Over the past two decades, the share of non-endorsable mortgages in housing loans has rapidly increased (until 

the 1990s, see ). The BCCh’s 2008H2 FSR (Box V.1) summarizes mortgage market regulations. 

33 According to Calani and Pailacar (2022), the LTV ratio decreased 9.8 percent for the median debtor, due to the 

regulatory change, while loan loss provisions (relative to mortgage loans) rose from 0.7 to 0.9 percent from 2014-16.  

https://www.sipa.columbia.edu/sites/default/files/2023-02/Macroprudential-Policies-A-View-From-Chile.pdf
https://www.cmfchile.cl/portal/principal/613/w3-article-77864.html
https://www.cmfchile.cl/portal/principal/613/articles-46721_doc_pdf.pdf
https://www.cmfchile.cl/portal/estadisticas/617/w3-article-79157.html
https://www.sciencedirect.com/science/article/pii/S0378426621003101
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26.      Chilean life insurers’ real estate investments are constrained by specific investment 

limits and the CMF conducts supervisory stress testing exercises. Specifically, exposure limits for 

domestic real estate properties for Chilean life insurers are set at 25 percent of technical provisions 

and regulatory (risk) capital. Within this limit, investments in domestic residential real estate and 

non-residential real estate are, respectively, capped at 5 percent of technical provisions and 

regulatory capital, with a property valuation 

required at the time of acquisition. The 

investment in foreign real estate is limited to 

3 percent. Moreover, exposure limits for 

mortgage loans are set at 30 percent of 

technical provisions and regulatory capital 

(OECD 2015). The CMF regularly examines 

the resilience of the real estate sector by 

conducting stress testing exercises. The 

recent exercise (December 2022) covered 

stress credit risk scenarios for mortgage 

loans, including a drop in collateral values, and a market risk stress scenario for real estate 

investment and leasing exposures (stressing real estate prices in accordance with standard global 

magnitudes). Moreover, methodological documents on risk-based capital suggest that insurers 

should establish a capital requirement for market risk related to real estate investments, which 

corresponds to the market values of the real estate multiplied by a factor of 20 percent (also used by 

CMF when requesting bottom-up stress tests from life insurers). More recently, in July 2024, the CMF 

published a regulation enforcing reporting requirements for investments made by insurance 

companies, including those related to real estate, which will allow the authorities for a deeper 

monitoring of life insurers’ exposures and risks. 

27.      Regarding the BCCh’s regular top-down bank stress tests, the model could be 

expanded to tail risks related to real estate crises and address relevant data gaps. The top-

down bank stress tests (e.g., Alfaro and Sagner 2011 and Martínez, Cifuentes, and Becerra 2017) do 

https://www.oecd.org/en/publications/regulation-of-insurance-company-and-pension-fund-investment_948539c4-en.html
https://www.cmfchile.cl/portal/principal/613/w3-article-83598.html
https://www.bcentral.cl/documents/33528/133326/DTBC_610.pdf/61d8947a-4cbf-2f61-dbac-d72b6ff00cb5?t=1697210436356
https://www.bcentral.cl/documents/33528/133326/DTBC_801.pdf/664ba29b-0429-f900-fa7d-3150c0f4fac7?t=1693531100580
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not specifically target real estate crises.34 However, the magnitude of stress in the "severe scenario” 

is adequate for assessing banks' resilience in such situations as it is comparable to past real estate 

crises in other countries and the GFC-type stress scenarios in major advanced economies. The BCCh 

also has tools to separately assess the impact of the real estate crises on relevant sectors, such as 

top-down stress test models for firms. In particular, the default probability of real estate developers 

and construction debt is shocked at the firm level—specifically, with increases in long-term interest 

rates, drops in economic activity, and an increase in inflation (Córdova et al. 2021). The results are 

presented in the BCCh’s FSRs under the term “debt at risk.” However, in the top-down bank stress 

tests, scenarios for commercial real estate prices—often considered in advanced economies—

appear to be excluded, likely due to data gaps in (aggregate) commercial real estate price indices.35 

In this regard, while banks’ exposures to commercial real estate sector is so far limited, addressing 

the data gap in the indices is crucial. In the top-down bank stress test model, real estate-related risk 

factors are also not utilized to estimate credit costs for commercial loans,36 and the channel in which 

the values of collateral affect LGDs does not seem to be implemented in the model.37 To fully assess 

the propagation of the real estate crisis through the financial system and the macroeconomy, it is 

useful to incorporate these channels into the top-down bank stress test model. 

  

 
34 In general, the advantage of top-down bank stress test models, compared with bottom-up stress test models, is 

that they enable authorities to evaluate private banks’ risks from the same perspective and conduct timely 

examinations. 

35 House prices are endogenously determined based on macroeconomic developments in stress scenarios, with 

cumulative declines of about 20 percent. 

36 The top-down bank stress test models in major advanced economies consider the real estate prices as risk factors 

for non-housing loans (Correia, Seay, and Vojtech 2022 and DFAST 2024 Supervisory Stress Test Methodology).  

37 The current module for loss from housing loans appears to incorporate residential real estate prices as a 

determinant of credit loss. However, it aims to capture the impact on PDs, while the effects on LGDs are not explicitly 

considered, making it difficult to disentangle the transmission channels. Top-down bank stress test models in 

advanced economies often more broadly link LGDs with real estate or land prices (see DFAST 2024 Supervisory Stress 

Test Methodology for the U.S., Budnik et al. 2023 for Euro Area and Abe et al. 2023 for Japan). 

https://www.bcentral.cl/documents/33528/3245480/Minutas_citadas_en_el_IEF_2sem2021.pdf/05652dc4-aef8-f674-8958-78df0592090c?t=1635935804660
https://www.federalreserve.gov/econres/feds/files/2022009pap.pdf
https://www.federalreserve.gov/publications/files/2024-march-supervisory-stress-test-methodology.pdf
https://www.federalreserve.gov/publications/files/2024-march-supervisory-stress-test-methodology.pdf
https://www.federalreserve.gov/publications/files/2024-march-supervisory-stress-test-methodology.pdf
https://www.ecb.europa.eu/pub/pdf/scpwps/ecb.wp2855~1d1d269af4.en.pdf
https://www.boj.or.jp/en/research/brp/ron_2023/ron230330a.htm
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F.   Overall Risk Assessment and Policy Recommendations 

28.      As a baseline, the current adjustment in the real estate sector is expected to have only 

a limited impact on the financial sector. Analysis based on an estimated DSGE model indicates 

that the recent adjustment in the residential real estate sector is primarily a result of past shocks on 

mortgage rates, suggesting that the sector will modestly recover as the loosening of the global 

financial conditions and the past cuts to monetary policy rates gradually propagate to long-term 

interest rates. In the commercial real estate sector, offices have recently begun to show initial signs 

of recovery. While several mitigating factors contribute to the resilience of borrowers, pockets of 

vulnerability—particularly among highly leveraged mortgage borrowers—should be closely 

monitored, and the establishment of a consolidated debtor registry should proceed smoothly. 

29.      Risk scenarios include persistently high long-term interest rates and structural 

stagnation in the office segment. Elevated long-term interest rates could further weaken the 

creditworthiness of borrowers in the construction and real estate sectors, and lead to losses for 

banks. Additionally, weak demand in the office markets may imply structural shifts, which could 

negatively impact life insurers’ investment portfolios. However, according to the stress tests and 

exercises conducted by the BCCh, the current capital buffers of banks and their collaterals for loans 

appear sufficient to absorb stresses from these risk scenarios, including tail risks associated with a 

real estate crisis. Furthermore, since real estate investments are primarily concentrated among major 

life insurers, their diversified portfolio should provide some resilience to such stresses. The 

supervisor’s bottom-up stress testing frameworks for banks and life insurers appear to adequately 

incorporate real estate-related factors. 

30.      The authorities should prepare for the risks associated with a prolonged adjustment in 

the sector, as well as the tail risk of a significant downturn. To address these risk scenarios, it is 

essential to closely monitor the adequacy of NPL provision coverage and collaterals, specifically for 

loans to construction and real estate firms. Moreover, examining life insurers’ portfolio 

concentration in weak segments, such as offices, is warranted. To prepare for a potential tail risk of a 
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real estate crisis, directly evaluating banks’ resilience to significant stress from a pronounced 

downturn in the real estate sector is crucial. While the “severe scenario” in the BCCh’s top-down 

bank stress test appears comparable to past real estate crises in other countries and the BCCh has 

tools to separately assess the impact of real estate crises on relevant sectors, the top-down bank 

stress test does not fully model the specific risk factors associated with the real estate sector. 

Specifically, incorporating real estate sector variables as risk factors for commercial loans, modelling 

the impact of collateral value fluctuations on credit costs, and addressing data gaps in the 

commercial real estate price indices will help the authorities to assess the propagation of the real 

estate crises for the financial sector and the macroeconomy. 
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Annex I. Housing Wealth Effects in Chile 

1.      Housing wealth effects via collateral valuation are analyzed using an estimated model 

with Chilean data. We conduct counterfactual simulations using the estimated DSGE model 

(Iacoviello and Neri 2010; for an overview of the model and parameterization, see Annex Box). In this 

model, fluctuations in housing prices affect consumption, and these effects are reinforced by the 

degree of financial friction, as measured by the share of credit-constrained agents and the loan-to-

value ratio. To measure the spillovers, we regress percentage changes (log differences) in aggregate 

consumption on lagged percentage changes in real house prices, including a constant term.1 This 

equation can be interpreted as a reduced-form approach to capturing the direct and indirect effects 

that fluctuations in housing wealth have on aggregate consumption, although both variables are 

endogenous in the model. 

2.      Simulation results suggest the existence of a non-negligible direct collateral effect in 

Chile. In the simulated output of the model, regressing consumption growth on lagged growth in 

housing wealth yields a coefficient of 0.224 for changes in housing wealth, which falls within the 90 

percent confidence interval of the estimate from the analogous regression on actual data.2 This 

positive value captures, both in the model and in the data, the influence of common 

macroeconomic factors as well as the direct effect of changes in housing wealth on consumption 

through the collateral channel. However, comparing this estimate with that from the model without 

collateral effects allows us to disentangle the collateral effects. In fact, the regression based on the 

output from the model without collateral effects provides a coefficient of 0.185 for changes in 

 
1 This lag is included to mitigate the endogeneity problem. The estimate of the collateral effect is robust if lagged 

changes in consumption are controlled. 

2 This estimate does not represent the marginal propensity to consume in response to an increase in housing wealth. 

  

https://www.aeaweb.org/articles?id=10.1257/mac.2.2.125
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housing wealth, which is smaller than the case where collateral effects are included. This difference 

of 0.038 implies the existence of non-negligible collateral effects in housing wealth effects.3  

Box 1. Overview of the DSGE Model and Parameterization 

The DSGE model with a housing sector (Iacoviello and Neri 2010) includes four essential elements to 

align the model with the data. Specifically, (i) a multi-sector structure (housing and non-housing goods); 

(ii) financing frictions within the household sector; (iii) nominal rigidities; and (iv) a comprehensive set of 

shocks, including housing preference shocks. Elements (i) and (ii) are crucial for considering the role of the 

housing sector in the model, while (iii) and (iv) are incorporated to capture the various views on the sources 

and propagation mechanisms of business cycles, as described in canonical dynamic equilibrium models used 

in monetary policy analysis (e.g., Christiano, Eichenbaum, and Evans 2005 and Smets and Wouters 2007). 

Since this study uses this model to analyze the extent to which the cyclical fluctuations of the housing sector 

align with interest rates (mortgage rates), these elements are important. 

The housing sector in the model has two main features. On the supply side, it exhibits sectoral 

heterogeneity: the non-housing sector produces consumption and business investment using capital and 

labor, while the housing sector produces new homes with capital, labor, and land. On the demand side, it 

incorporates a collateral channel: both housing and consumption contribute to households’ utility,1 and 

housing can serve as collateral for loans. Because housing and consumption goods are produced using 

different technologies, the model generates endogenous dynamics in both residential versus business 

investment and housing prices. Fluctuations in house prices simultaneously affect households' borrowing 

capacity and the relative profitability of producing new homes, creating feedback effects that influence the 

spending behaviors of both households and firms. 

The model is estimated using Chilean data from the 2000s, following the calibration and estimation 

strategy of Iacoviello and Neri (2010). In terms of the calibrated parameters that have counterparts in the 

literature on Chilean macroeconomic models (Martínez et al. 2020 and Calani et al. 2022), discount factor in 

the original paper (0.9925) is within the range in the literature (0.9829-0.9997). In terms of capital share, 

because the range in the literature is 0.33-0.34, it is set as 0.33. Given the implicit LTV limits discussed in the 

main text, the key parameter—the LTV ratio for impatient households—is set at 0.8.2 All other parameters 

are calibrated following the original paper. The estimated parameters, including shock structures, are derived 

using a standard Bayesian approach (the Metropolis algorithm) with Chilean macroeconomic data from 

2002Q1 to 2024Q1 (for details of estimation strategy, see web Appendix C of Iacoviello and Neri, 2010). 

Specifically, ten observable variables are used for estimation: consumption, the deflator, housing investment, 

real house prices, the interest rate (nominal mortgage rate), non-housing investment, hours worked in the 

consumption and construction sectors, and nominal wages in both sectors.3 Then, the means of posterior 

distribution are used as parameters. The key estimated parameter, the share of labor income accruing to 

credit-constrained agents, is estimated to be about 30 percent.4 

  

 
3 In Chile, home equity loans, which are often cited as a source of collateral in housing wealth effects, are not 

prevalent. However, due to the full recourse system for housing loans, stagnation in house prices could financially 

strain mortgage borrowers and spill over into consumption. Note also that the model implicitly assumes full 

accessibility to mortgage loans and thus cannot directly capture the low affordability of mortgage loans. 

https://www.aeaweb.org/articles?id=10.1257/mac.2.2.125
https://www.jstor.org/stable/10.1086/426038
https://www.aeaweb.org/articles?id=10.1257/aer.97.3.586
https://www.aeaweb.org/articles?id=10.1257/mac.2.2.125
https://www.sciencedirect.com/science/article/pii/S2666143820300168
https://www.bcentral.cl/en/web/banco-central/content/-/details/working-papers-n-953
https://assets.aeaweb.org/asset-server/articles-attachments/aej/mac/app/2008-0111_app.pdf
https://www.aeaweb.org/articles?id=10.1257/mac.2.2.125
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Box 1. Overview of the DSGE Model and Parameterization (concluded) 

 
__________________________ 

1/ The model has shocks on this housing preference. The shocks may either represent genuine shifts in households' 

tastes for housing or serve as a catchall for unmodeled disturbances that can affect housing demand. The shocks could 

also be caused by an increase in net immigration to Chile. 

2/ The impact of the past shocks on mortgage rates on the cyclical fluctuations of the housing sector is broadly robust to 

higher values of LTV limits (0.8-0.9). For U.S., Iacoviello and Neri (2010) set it as 0.85. 

3/ For data transformation, see Iacoviello and Neri (2010). The consumption sector is represented by all sectors excluding 

construction. Due to data limitations, housing investment is proxied by building permits for total new housing, while non-

housing investment is proxied by gross fixed capital formation. For calculating hours, average hours worked are the same 

for both the consumption and construction sectors (i.e., the indicator for all sectors is applied), whereas employment data 

are specific to each industry. 

4/ A possible interpretation of this high share is that it reflects that mortgage borrowers are concentrated in high-income 

households, which have a larger impact on consumption. This estimate is broadly robust even when the consumption 

series excludes the impact from a consumption boom due to pension fund withdrawals. 

https://www.aeaweb.org/articles?id=10.1257/mac.2.2.125
https://www.aeaweb.org/articles?id=10.1257/mac.2.2.125
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Annex II. Input-Output Linkages and Inter-Sectoral Spillovers 

1.      The Chilean construction and real estate sector have different input-output linkages. 

The Input-Output table indicates that the labor share (compensation of employees) in the 

construction sector is higher than in other industries, whereas the labor share in the real estate 

sector is low. Instead, the real estate sector has a high gross operating surplus. According to the 

structure of intermediate inputs across these sectors, the domestic and foreign manufacturing 

sectors supply the domestic construction sector, and the domestic financial sector, along with the 

construction sector, provides inputs to the domestic real estate sector. Additionally, the business 

services sector supplies various inputs to both the construction and real estate sectors. 

  

2.      While the construction sector has large spillover effects on intermediate input 

demands and employee compensation, such effects are limited for the real estate sector. 1 On 

the one hand, spillover effects based on the Leontief Inverse matrix indicate that a one-unit increase 

in production in the construction sector mainly increases production in the manufacturing and 

business services sectors. The spillover to domestic manufacturers is moderately smaller than that of 

regional peers but comparable to the OECD average. On the other hand, a one-unit increase in 

production in the real estate sector mainly raises production in the construction sector, which is 

 
1 The (non-competitive import type) Leontief Inverse matrix (𝐼 − 𝐴𝑑)−1 = 𝐼 + 𝐴𝑑 + 𝐴𝑑

2
+⋯ shows how output in 

each domestic sector rises in response to a unit increase in final demand, where 𝐼 is the identity matrix and 𝐴𝑑 is the 

input-coefficient matrix for domestic suppliers from the input-output table. The input-coefficient matrix 𝐴𝑑 is derived 

by normalizing the input-output matrix, dividing it by the vector of total output, which represents the economic 

structure of the system. Therefore, spillover effects to intermediate domestic goods demand from a unit increase in 

intermediate domestic goods demand from an increase in final demand for specific domestic industry is calculated as 

(𝐼 − 𝐴𝑑)−1 where 𝐼 and 𝐴𝑑 + 𝐴𝑑
2
+⋯, respectively, represent the direct demand for the industry and indirect 

demands via supply chain (spillover effects). Spillover effects on compensation of employees are calculated by 

multiplying the spillovers to each domestic industry’s gross output by its labor share, and thus the effects increase as 

the share of spillovers to industries with higher labor shares increases, assuming a fixed amount of spillovers to total 

gross output. Domestic spillover ratio is calculated as the ratio of the spillovers to gross output of domestic suppliers 

to those of total suppliers (including foreign suppliers). The spillovers to gross output of total suppliers are calculated 

based on another type of the Leontief Inverse matrix (𝐼 − 𝐴)−1 where 𝐴 represents the input-coefficient matrix 

covering both domestic and imported intermediate goods. 
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larger than that of regional and OECD peers. In terms of domestic spillover ratios in Chile, they are 

similar to those of regional peers but higher than those of OECD peers. 
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