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Abstract
Blended Finance is gaining relevance as the instrument that will allow private
capital mobilization to solve the global concern on how to achieve the Sustainable Development Goals. While these instruments are a keystone for development, Development Banks and Development Financial Institutions are looking at
the proper way to measure mobilization and impact of these types of financial
products. While some authors have found a positive impact on the credit market from blended finance instruments, we were not able to see a straightforward
relationship from the blended finance instruments used by Sociedad Hipotecaria
Federal, and the housing credit market. The only significant relationship we found
was between the guarantees and the loss reserves, which gives evidence that
the liberated resources from the housing credit market are not achieving their
objective, possibly given deficiencies on the execution, the focus of the products,
or the institutional framework, which are not allowing them to work efficiently.
Keywords: blended finance, blending, syndicated loans, subordinated loans,
guarantees, housing, credit market, development banks, Mexican development
bank, Development Financial Institutions (DFIs), Sustainable Development Goals
(SDGs).
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1

Introduction

The concept of blended finance or blending has become a trending topic, mainly
driven by global community discussions on how to achieve the Sustainable Development Goals (SDG) and reach the ’billions to trillions’ objective (Bank, 2015),
changing the mindset on how to finance development. Even though the international community has recognized the potential of blended finance instruments
(UNDESCA, 2015), several gaps need to be fulfilled to make it efficient across
all low-income countries: poor investment climate, which blocks the flow of resources (Attridge & Engen, 2019); the institutional maturity to support publicprivate-partnerships, based on the legitimacy, trust and capacity of the public
sector (Casady et al., 2020); and the macroeconomic environment, given that
higher economic volatility has a negative impact in credit supply (Warnock &
Warnock, 2008). The topic has been in the thoughts and tracked by the global
community for some years (Benn et al., 2017), but there are several challenges
to overcome and achieve the true potential of blended finance, such as defining a clear measure for mobilization and common frameworks for data analysis
(Attridge & Engen, 2019).
Like other industries or markets, blended finance has its own ecosystem, composed of investors, intermediaries, and a bankable project pipeline (Blended Finance Task Force, 2018). While the investors provide the large-scale and longterm capital, the intermediaries, such as Development Banks and Development
Financial Institutions (DFIs), are the blenders of capital. Both need to strengthen
the use of these instruments in private sector operations to effectively mobilize
the private resources, improve the measurement of mobilization and impact, and
at the same time avoid market distortions or crowding out private capital (DFI
Working Group, 2018). There is an interaction between market players in the
ecosystem, but they should work further in defining how to measure performance
in a more standardized way, making different projects comparable. For development banks and DFIs, it is essential to track mobilization effects (Broccolini et al.,
2020) and the general outcome of these programs depending on their objectives,
as done in Zavadskas et al. (2004) and Bassett et al. (2017).
While there are several works that show the mobilization capabilities of blended
finance like DFI Working Group (2018) or OECD (2018), others studied the conditions, performance, and impact of blended finance instruments. Casady et al.
(2020) goes over the key requirements on public-private partnerships, which is an
essential figure in blended finance. Broccolini et al. (2020) analysed the effects
of Multilateral Development Institutions on different outcome variables, such as
the number and size of syndicated loans in the country, using a panel data and
6

fixed effects approach. Zecchini and Ventura (2009) shows the positive impact
of guarantees in the credit availability and cost of borrowing for SMEs in Italy,
while Zavadskas et al. (2004) for the housing credit in Lithuania. Although other
analysis did not show any effects, like Bassett et al. (2017) were the government programs did not show a relation with the loans from the targeted financial
institutions.
In this article, we aim to answer whether blended finance efforts of the Mexican
Development Bank SHF have been effective or not. To do so, we focus on the
private housing market and explain its relationship with the blended finance instruments that SHF has been providing during the last 8 years. Given that we
are working with data of one bank over the whole system, we used a Vector
Auto-regressive (VAR) and integrate other variables from previous studies, like
Bassett et al. (2017) that analyzed the effectiveness of instruments in promoting
new lending and Auel and de Mendonça (2011) that explores determinants of
the credit supply and demand. To put the reader into context we start by describing blended finance, the two specific instruments that we are analyzing, which
are subordinated loans and guarantees, and the Development Bank ecosystem.
Then, we describe the empirical approach that we are following, briefly explain
the techniques from past studies, and some of their findings, on which we based
our variable selection. We move to the case study for the Mexican market, describing the data set, transformations on the variables, and the fitted models.
Finally, we review the findings and leave some topics for further research and
analysis.

2

Blended Finance

Blended finance has been defined in multiple ways. OECD (2018) describes it
as the use of development finance to bring additional resources for the SDG,
while UNDESCA (2015) talks only on mixing concessional public resources with
non-concessional private. To consider a wider range of products and providers,
we follow Blended Finance Task Force (2018) definition, which considers the
use of development focus resources (public or philanthropic) to de-Risk SDG
related investments to attract private commercial capital. In this definition we
see the essence of blending, which is to use the resources of development focus
organizations to attract private contribution toward achieving the SDG.
We have stated the actors in the blended finance ecosystem, and in this work,
we will be focused on a development bank. There are several instruments or ve7

hicles that the blenders can use to mobilized private, such as guarantees, insurance, hedging, subordinated capital, syndicated loans, securitization, contractual mechanisms, results-based incentives, and technical assistance (Blended
Finance Task Force, 2018). Guarantees have become one of the most popular
mechanisms (Benn et al., 2017), which came from their higher capability of mobilizing private capital compared to other instruments. Subordinated loans and
guarantees are the two instruments we will study.

2.1

Subordinated loans

The objective of subordinated instruments, in both equity and debt, is to protect investors or lenders by taking the first losses (Blended Finance Task Force,
2018). Subordinated debt is usually structured as a first loss but can be applied
in multiple ways, and are usually integrated into more complex financial structures depending on the project characteristics. An example, from DFI Working
Group (2018), is a USD 10 million subordinated loan from the Canadian Climate
Fund for the Private Sector in Americas to a hydroelectric project in Ecuador,
were the senior debt was held by the Interamerican Development Bank and the
Dutch Development Bank. For an equity example, OECD (2018) mentions the
Microfinance Initiative For Asia, which is a structured debt fund managed by Blue
Orchard, were the European Union, the German Development Bank KfW and the
IFC invest in the more junior tranche, with unlimited maturity and subordinated
to all other classes of securities.
Loan syndication, where two or more institutions (syndicate) provide the funds for
a single borrower is a specific debt instrument example (Blended Finance Task
Force, 2018). In this scheme, one of the institutions acts as an agency bank
providing the loan that is backed by the whole syndicate and is considered a
cornerstone for private corporation’s funding in emerging markets (Bank, 2015).
An instance of this type of instrument is the OPIC (Overseas Private Investment
Corporation, now the Development Finance Corporation) loans for low-income
families in Honduras from (Blended Finance Task Force, 2018), and the Mocuba
solar project in Mozambique, where the financial scheme considered a USD 17
million syndicated loan from the Emerging Africa Infrastructure Fund, in addition
to concessional funds and equity.
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2.2

Guarantees

Guarantees are financial instruments that protect one party against the default on
obligations of a third party (Blended Finance Task Force, 2018) and are mainly
used to reduce credit risk. While guarantees are the blended finance instrument that generates the most mobilization globally, for Latin America they are
still behind syndicated loans, which account for 45% of the mobilization (Benn
et al., 2017). As happens with syndicate loans, they are usually integrated with
other blended finance products, where the goal is to achieve the best fit for specific needs. An example is a guarantee of the Multilateral Investment Guarantee
Agency on the Elazig hospital bond in Turkey, which enhanced the credit profile
allowing a Baa2 rating from Moody’s to the bond (Blended Finance Task Force,
2018).
On its effects on credit, Gete and Zecchetto (2018) analyzed this type of instrument for the US housing market, which were provided by the governmentsponsored agencies Fannie Mae and Freddie Mac. They conclude that removing
the mortgage guarantees will have a negative impact on the low-income population. Another specific example for housing is the Canadian Mortgage Housing
Corporation, which provides mortgage default insurance that covers the banks
from the borrower default, aiming to enhance housing in Canada (Canadian Mortgage and Housing Corporation, 2020). In another study, Broccolini et al. (2020)
went over the effects of guarantees in the credit to SMEs in Italy, where they
act as an enhancer for credit affecting the loan amounts and cost of debt for the
SMEs.
Even though guarantees are considered as the most catalytic blended finance
instruments (Attridge & Engen, 2019), they can also distort the market, as we
experienced in the 2008 crisis. These instruments require a good understanding
and precise measurement of its effects and the risk that is covered, given that
the loss could vary more drastically, similar to insurance losses in catastrophic
events.

3
3.1

Development Banks
International

De Aghion (1999) mentioned that, throughout history, private investment unwillingness to participate in long-term finance forced governments to sponsor finan9

cial institutions. The existing private banks have been unable to engage longterm finance, due to its reluctance to provide loans for long-term investments,
as there is a higher risk associated, leaving value-enhanced projects unfunded
(Bruck, 1998). As a result of this evident issue, development banks were created
as government-sponsored financial institutions, mainly focused on the provision
of long-term capital De Aghion (1999). Development banks have been used as a
tool for public policy, which performance is measured by the social benefits they
generate (Bruck, 1998) and represent the main source in developing countries
for long term loans, guarantees, and other financial services for different sectors,
such as infrastructure, housing and agriculture (De Luna-Martın
́ ez & Vicente,
2012).
Development banks are usually owned, managed, and controlled by a government or multiple governments. A World Bank survey report from 2012 which
included 90 development banks in 61 countries showed that 74 percent of the
development banks are entirely state-owned and controlled. In other 21 percent
of them, the private sector possesses between one and 49 percent of the total
shares (De Luna-Martın
́ ez & Vicente, 2012). However, entirely state-owned institutions, a great number of development banks included, have weaknesses such
as limited scope for transmission of expertise, difficulty to maintain high levels of
efficiency, and weaker incentives for making required changes, which could be
fixed with properly implemented public-private partnerships (Bruck, 1998; Casady
et al., 2020; De Aghion, 1999). Additionally, as state-owned institutions, development banks are hardly ever exposed to a takeover, which combined with the
absence of monitoring and an evaluation framework can incite the management
to become tolerant of inefficiencies and poor performance. Other common issues
that occur in entirely government-owned institutions, such as diffuse mandates,
financial difficulties, and unfair competition with the private sector, are usually
attributed to weak corporate governance (De Luna-Martın
́ ez & Vicente, 2012).

3.2

Mexico and Sociedad Hipotecaria Federal

Mexico’s banking sector is relatively young when compared to the rest of the
world; financial institutions began just after the Mexican revolution of 1910, as
the way to tackle economic and social problems began to change. To obtain
the fresh capital that the country needed to fulfill the credit demand, the central
government adopted new measures to increase investment in the sector, such
as shifting monetary policy, cleaning up the financial system, and boosting its
development. This historic joint allowed development banking to emerge as a
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way to channel credit to specific economic activities, giving birth first to national
credit institutions, founded in 1926, and later to public development trusts (Anaya
Mora, 2007), the foundation for Mexican development banks.
Traditionally, Mexican development banks were used to finance the government;
this was especially true during the 1980s, when they used the vast majority of the
resources, that came from savings, to fulfill public sector needs. That trend has
shifted in recent years as development banks now focus on creating new markets
and safeguarding existing ones, by correcting market imbalances. This was possible due to regulatory changes to their structure, framework, and mandates to
minimize risks and improve the accountability and evaluation standards (Morfın
́
Maciel, 2009), and many of them integrating a blended finance instruments approach, offering guarantees, syndicated loans, and complex financial structures
with other Multilateral and other countries development banks (Roland, 2017).
During the last decades, retail banking services have been disappearing from
development banks as their role has evolved; this has allowed them to focus
on their core activities with a more strategic role. New players entered the scene
with specific objectives, among them, Sociedad Hipotecaria Federal (SHF) which
was founded to create well-functioning housing and construction sectors. New
entrants were characterized not only by having a more specific objective where all
their resources are focused but also by changing the way they fund themselves;
instead of capturing savings, they get funding directly from the national treasury
(Morfın
́ Maciel, 2009).
In 2002, SHF was constituted as a replacement of the former Fondo de Operación y Financiamiento Bancario a la Vivienda (FOVI) which was a second-tier
fund created in 1963. When the Mexican government changed its name and
granted it a development-bank status, SHF’s new role was to contribute to the
development of the primary and secondary housing market, through the issuance
of credit and granting guarantees for the housing and construction sector and
housing credit providers. It was also given the responsibility of upgrading current
projects and increasing the productive capacities and technological innovation
related to the Mexican housing market. Its main products included housing construction loans, housing acquisition loans, payment default guarantees, coverage against systemic risk, on-time payment guarantee, and a subsidies program
for housing acquisition. However, since late 2009, SHF’s ability to grant direct
loans expired, and its actual role is granting guarantees to financial institutions
or housing-related financial vehicles and loans in syndicated schemes (Babatz,
2004; Lopez-Silva et al., 2011).
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4

Data and methodology

As we have mentioned before, blended finance is taking a key role in crowdingin private investment to SDG related projects. Instruments like guarantees are
used widely around the globe, but there is still the need for a better understanding
of the conditions and the effects of these programs, in particular, to assess the
performance of development banks and DFIs. Assessing development banks
based just on specific programs leaves out the strategic view of the organization,
therefore in addition to the specific programs, the assessment should consider
the institution as a whole. Overall, as we understand better how development
banks or main lines of complex institutions impact specific targets, it will be easier
to evaluate the institution’s performance and refocus the development and goals.
On the effects of blended finance instruments on credit conditions, Zavadskas et
al. (2004) showed that guarantees and default insurance have a positive effect
on the housing credit market in Lithuania, being a driver for credit growth and
acting as an interest rates subsidy. The analysis studied the Lithuanian market
and showed the positive impact of guarantees and other variables, such as GDP
growth, legal environment, and wage growth. In another analysis, Gete and Zecchetto (2018) described the negative effects of removing credit-risk guarantees
provided by government-sponsored enterprises in the US market. The approach
considered a closed economy model and showed that the removal benefits the
higher-income households while affecting the low and middle-income households. For SMEs, Zecchini and Ventura (2009) identify that public guarantees
in Italy increase credit availability and reduce the cost of borrowing, analyzing
cross-sectional data for SMEs and using the financial costs as a dependent variable. Broccolini et al. (2020) also reviewed the multilateral development banks
effect, showing a positive and significant impact on bank inflows. Not in line with
these findings, Bassett et al. (2017) showed that the 2008 post-crisis government programs did not have any effect on lending from private banks. So in this
section, we analyzed the effects of SHF’s loans and guarantees programs, our
blended finance instruments, on the Mexican housing credit market.
Due to the SHF and the housing credit market data availability, we look at two
other specific studies, that consider variables that impact credit demand and supply, and the effect of government programs. The first is from Auel and de Mendonça (2011) and considers a GMM (Generalized Method of Moments) and a
VAR to describe the effects of several variables on the Brazilian credit channels.
Also, Auel and de Mendonça (2011) introduced another set of variables, such
as delinquencies, house price index, and unemployment, which were used to
explore the effects of government programs on lending in the post-crisis period.
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We took variables from both articles to explain the relationship between the Mexican private housing credit market and the development banks blended finance
instruments. First, we will go over the data and its treatment, following with a
first estimation using a VAR model as in Auel and de Mendonça (2011) and Pfaff
(2008).

4.1

Description of the data

The analyzed data consists of financial and operational data of housing credit
institutions, both private and from the development bank SHF, and macroeconomic data for the country. Using loans as a dependent variable was previously
done in Bassett et al. (2017) to identify government programs effects, and Auel
and de Mendonça (2011) used loan volume and credit operations. We will also
explore the relationship with two additional variables, the loss reserves and the
implicit interest rate.
The analyzed information comes from three sources: CNBV - Mexican Financial Institutions Regulator, Banxico - Mexico Central Bank, and INEGI - Mexican
Bureau of Statistics. The data consists of the monthly information from January
2012 to December 2019 divided into three main categories, with the main statistics of transformed variables shown in Table 1 and plots included in Appendix
A.1.

V ariable
log(Loans)
log(N o. Loans)
InterestRate
log(Loss Reserves)
Sub. Loans
Guarantees
Def ault
U nemployment
log(P rice Index)
Risk F ree Rate
log(P roduction)
log(IP C)
log(Exchange Rate)

M in.
13.15
13.62
10.28
9.13
10.78
3.34
2.55
3.17
4.36
3.29
4.58
10.54
2.50

Q1
13.27
13.73
10.32
9.24
11.35
3.98
2.70
3.51
4.44
3.79
4.62
10.64
2.58

Q2 M ean
13.35 13.33
13.76 13.74
10.72 10.77
9.34
9.30
11.81 12.01
5.70
5.38
3.35
3.25
4.14
4.13
4.49
4.50
4.78
5.47
4.68
4.67
10.69 10.69
2.85
2.79

Q3 M ax. StDev
13.37 13.48
0.09
13.78 13.81
0.05
11.22 11.48
0.42
9.36
9.45
0.08
12.49 14.19
0.83
6.57
7.54
1.34
3.69
4.04
0.51
4.81
5.33
0.67
4.59
4.66
0.09
7.57
8.59
1.93
4.72
4.73
0.05
10.74 10.84
0.07
2.94
3.05
0.18

Table 1: Descriptive statistics of transformed time series
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(i) Housing credit market variables, which consider private financial institutions information from CNBV and are used as dependent variables on the
blended finance instruments. The first two used as proxies of the market
size; the second corresponds to the available resources of financial institutions, and the third to the cost of credit.
Loans : gross loan portfolio of housing credit active in the private financial
institutions’ balance sheet, deflated by the price index (INPC).
N o. Loans : the number of housing credits active in the private financial
institutions’ balance sheet.
Interest Rate : implicit monthly annualized interest rate, which is obtained
dividing the monthly charge interest by the gross loan portfolio. This is the
proxy for the cost of credit.
Loss Reserves : loss reserves from the gross loan portfolio of housing
credit, deflated by the INPC, and with a positive sign. This variable is a
proxy of the available resources of the financial institution, given that it
measures the expected losses of the portfolio. As instruments lower the
expected loss, the financial institutions will have more resources that could
be transformed into credit.
(ii) Credit and Guarantees from SHF as a proxy of blended finance instruments
of subordinated loans and financial guarantees. The analysis aims to show
the relationship among these variables and the size, available resources,
and cost of credit in the housing credit market.
Sub. Loans : gross loan portfolio as a percentage of the private housing
credit market. SHF data holds a mix of subordinated and subsidized interest rate loans, mostly in a syndicated structure.
Guarantees : total guaranteed gross loans, which considers several types
of guarantees, such as individual/group and pari-passu/first loss and combinations of schemes, as a percentage of the private housing credit market.
(iii) Variables that affect the credit market and affect the credit conditions, from
Banxico, CNBV, and INEGI.
Def ault : deliquency ratio of housing credit for private financial institutions,
from CNBV. Housing credit is considered delinquent if it has more than 90
days of delay with payments. If the delinquency ratio increases, we expect
to see a negative effect on credit market conditions.
U nemployment : total unemployed population, published by INEGI. It is
expected that if the unemployed population grows, the housing credit will
contract.
14

Risk F ree Rate : The free interest rate, published by Banxico. It directly
affects the cost of borrowing: when the rates increase, the credit market
declines given that borrowers are not willing to pay the higher price.
P rice Index : Mexico’s price index, which is the INPC published by INEGI.
An unstable inflation environment implies a higher interest rate risk, which
will negatively affect the credit market. Also, the Price Index works as a
proxy for house prices and change in wages.
IP C : the Mexican market index from Banxico, as a proxy of the behavior
of asset prices. It is expected that an increase in the financial market will
also improve the credit market.
P roduction : The industrial production index, published by INEGI and used
as a monthly proxy for economic activity. As economic activity increase,
we will expect to see a positive impact on the housing credit market.
Exchange Rate : USDMXN end of the month FIX exchange rate, from Banxico. Changes in the exchange rate affect the international funding of the
market. It is expected that currency devaluations will worsen the credit
market.

4.2

Empirical approach

For the empirical approach and considering our data, we choose to fit a VAR as
Auel and de Mendonça (2011), following the times series considerations and VAR
specifications from Pfaff (2008), using the statistical software R. The objective
in these models is to describe a time dependency relation between the original
and lagged variables, where the housing credit market variables are independent
variables. In our analysis, we want to show the relationship between the blended
finance instruments used by SHF, loans and guarantees, and the housing credit
market, which are the total loans, number of loans, the interest rates and loss
reserves. Before fitting a VAR, we went over an analysis of the order of integration
of the time series, given that we need stationary variables for these models. From
the integration analysis, we decide to use first differences and drop the risk-free
rate due to its integration order, which details are shown Appendix A.2.
With the differentiated variables, we run the first analysis using only the housing
credit market variables and blended finance instruments as proxies to identify
possible relationships. In Table 2, we show the different lags that should be considered for each housing credit market variable, using four different criteria. While
loans need four, three, and one lag, the other variables only require one lag. With
these parameters, we run the six different models, three for loans, and one for
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each of the other variables, where the housing credit market variables are our
independent variables and object of the analysis. After running the VAR, we run
a restriction process, to select the significant variables systematically considering the restriction function ofPfaff (2008) and a 2 threshold for t-statistics, which
results are shown in Table 3.

Dependent variable
AIC HQ SC F P E
∆log(Loans)
4
3
1
4
∆log(N o. Loans)
1
1
1
1
∆Interest Rate
1
1
1
1
∆log(Loss Reserves)
1
1
1
1

Table 2: Lag selection
From the coefficient in Table 3, we see that guarantees have a negative relation with both loans and loss reserves, but there is no relation with the number
of loans. This implies that as guarantees increase, the loan amounts and loss
reserve will decrease. While the second relation is in line with the objective of
guarantees, the first one seems the opposite, i.e. as the government gives away
more housing guarantees, the private sector will reduce the amount lent to the
borrowers. For subordinated loans, we see that they only have a positive relationship with the loss reserves, implying that government lending those not enhance
or detriment the housing credit market. On the interest rate, we did not found any
significant relationship with the blended finance instruments, the absence of effects will imply that giving away subordinated loans or guarantees will not impact
the private interest rates for housing credit. Finally, we see different seasonal effects on our independent variables. While these effects are driving loans and the
number of loans down the average in April and November, they have a positive
effect on the loss reserves for March and November.
Due to our findings in this first approach, we follow the analysis only for loans
and loss reserves, incorporating other economic variables that have been used
in previous credit analyses, from Bassett et al. (2017) and Auel and de Mendonça
(2011). This decision is based on seeing if the variables that we are studying,
which are the blended finance instruments used by SHF, hold a relationship when
we introduce other economic variables that have been found to affect credit markets.
To estimate the VAR with the other variables, we consider the ones that have a
significant lagged correlation with the loans and loss reserves, as shown in Appendix A.3. From that lagged correlations, we see that some of the variables of
16

∆log(Loans)
p=1
0.004
∗∗∗

Constant
∆Sub. Loanst−1
∆Guaranteest−1
Seasonal3
Seasonal4
Seasonal11

−0.007
∗
0.009
∗∗
−0.007
∗
−0.007
∗

∆log(N o. Loans) ∆Interest Rate ∆log(Loss Reserves)
p=3
p=4
p=1
p=1
p=1
0.004
0.004
−0.011
∗∗∗
∗∗∗
∗
0.028
∗
−0.010
−0.053
∗∗
∗∗
0.011
0.010
0.031
∗∗
∗∗
∗
−0.007
−0.011
∗
−0.010
−0.011
0.037
∗∗
∗∗
∗

Adj.R − squared
F − statistic

0.331
0.275
0.307
10.2
12.48
10.97
∗∗∗
∗∗∗
∗∗∗
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05

0.146
8.917
∗∗∗

0.058
6.775
∗∗

0.096
3.471
∗∗

Table 3: VAR on blended finance instruments
other studies hold, while others do not have a lagged significant correlation. For
the loans VAR model, we include the default rate, unemployment, and exchange
rate, while for the loss reserve model we use the default rate, production, and
exchange rate. We follow the same analysis as in the past section, first estimating a VAR, and then reducing to significant variables, using a restriction function
and threshold of 2 for individual variables t-statistics (Pfaff, 2008).
In Table 4, we see that when we include other variables the guarantees are no
longer explanatory of the increase in the loans, substituted by the unemployment
and default rate. For the loss reserves, we see that the guarantees continue to
be meaningful in explaining the change in reserves. Both models are statistically significant, but the explanatory power seems to be low compared with other
studies. It is interesting to see that the effects of the guarantees on loss reserves
stay negative, which would imply that the guarantees are enhancing the credit
capacity of private institutions, i.e., they are liberating resources that could be
lent again.
A final remark on this section is that the models come from a specific algorithm
that considers a fixed threshold for eliminating none significant variables (Pfaff,
2008). A different approach or using different time series methods could lead to
different fits, but we are not going further with the analysis in this work. Using
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more flexible models or incorporating other institutions’ data may be used in further analysis of this data set to generate other insights on time dependency of
the variables.

T rend
∆Guaranteest−1
∆U nemploymentt−1
∆Def aultt−6
∆P roductiont−5
∆P roductiont−9
Seasonal3
Seasonal11

∆log(Loans) ∆log(Loss Reserves)
p = 10
p = 10
5.612e − 05
0.004
∗∗∗
−0.037
∗
−0.001
∗
0.004
−0.139
∗∗
∗∗
−1.378
∗
1.651
∗∗
0.009
0.0376
∗∗
∗∗
−0.010
0.0328
∗∗
∗

Adj.R − squared
F − statistic

0.380
0.226
11.28
5.107
∗∗∗
∗∗∗
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05

Table 4: VAR on blended finance instruments and other variables

5

Results

From our first analysis, we found some evidence of the possible relationship between the housing credit market variables and the blended finance instruments
used by SHF. For the subordinated loans, we did not find any relationship with
the housing credit market. This could offer initial insight that the focus of the
subordinated loans is not adequate or the objective of these products is not to
develop the housing credit market, similar to the findings on the total government
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spending with respect to total loans from Bassett et al. (2017). For the guarantee schemes, while we found a negative relationship with the loss reserve,
the loans also showed a negative relationship with them, unlike previous findings from Broccolini et al. (2020) and Zavadskas et al. (2004). Also, we did not
find a significant relationship with the number of credits or interest rates with the
blended finance instruments from SHF.
Regarding the negative relationship for the guarantees and the housing credit
market, the rationale behind this effect could be on the institutional capabilities
stated by Casady et al. (2020) and on the characteristics of the programs. Some
similar guarantees programs are held by different institutions, such as the Canadian Mortgage and Housing Corporation (CMHC) and the European Investment
Bank. While SHF gave mainly guarantees on issued loans, i.e., loans that are
originated with the bank criteria and then are guaranteed, the CMHC gives the
guarantee from the origination of the credit (Canadian Mortgage and Housing
Corporation, 2020), were the borrowers request the guarantee through the bank
that will give the mortgage. Another example is the guarantees from the European Investment Bank (European Commission, 2015) to SMEs, previous to
any loan, they choose a specific area to enhance, and design the guarantee to
cover them from origination. These considerations on the SHF guarantee program could be analyzed further to define if the before or after origination condition
could distort the desire effects.
From the SHF guarantee program, there could be evidence that some of the product conditions might be distorting the relation with the housing credit market, but
a deeper analysis is needed. When we introduce the other variables, we see that
the relationship is not significant for the loans and only stands for loss reserves,
this could be due to a lack of relationship, but also to the rigid assumptions of
the VAR. Given our findings, a different and more flexible approach with a DLM
(Dynamic Lineal Model) or GMM (General Method of Moments, which was also
used by (Auel & de Mendonça, 2011), could help to explore the effects of SHF
programs and the housing credit market, also including structural changes, such
as the focus of the bank with different ruling parties which is not reflected in our
analysis.
On the loss reserve, we found a significant negative effect from the guarantees,
even though the model does not hold a high explanatory power. Guarantees are
liberating resources from private institutions, but these resources are not translated into housing credit, given that we do not see a significant relationship on
the loans or number of loans. The programs might consider erroneous goals or
not funneling the resources appropriately. This could be to the deficiencies in the
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public institutions (Casady et al., 2020) or the conditions of the programs (Canadian Mortgage and Housing Corporation, 2020; European Commission, 2015).

6

Conclusion

Our study focuses on the blended finance efforts of the Mexican development
bank SHF to contribute to the national private housing market. While blended
finance is a key on how to achieve the Sustainable Development Goals by using
the resources of development focused organizations to attract private contributions (Attridge & Engen, 2019; Bank, 2015; Blended Finance Task Force, 2018;
UNDESCA, 2015), the performance and effect tracking of this type of instruments
require standardization, in particular, to analyze the intermediaries that promote
them, such as development banks. A better understanding not just measuring
mobilization (OECD, 2018), but acknowledging the effects of the instruments is
required to better design and define efficient policies, programs, and institutions’
objectives.
From our analysis from SHF data, we did not find any evidence of a relationship
between subordinated loans issued by the bank and the housing credit market
loans, the number of loans, loss reserves, or interest rates. This could have
various explanations, such as the misguided focus of the product or simply because the product’s objectives are not clear enough or incorrectly defined. The
scarcity of information prevented us from finding a specific cause for the lack of
relationship, and a deeper analysis should be done considering the institutional
framework (Casady et al., 2020) and ruling party objectives. We also found that,
unlike previous studies performed by Broccolini et al. (2020), Zavadskas et al.
(2004), and Zecchini and Ventura (2009), guarantee schemes have no relationship with the loans or number of loans of the Mexican housing credit market,
and a negative relationship with loan reserves when considering other economic
variables, and a negative one with loans when other variables are not included.
The negative relationship between the guarantees given by SHF and the housing credit market could be explained by the characteristics of the program. While
institutions like the Canadian Mortgage and Housing Corporation and the European Central Bank issue them on the origination or previous to the loan and have
a specific focus (Canadian Mortgage and Housing Corporation, 2020; European
Commission, 2015), SHF grants them on previously issued loans. This could be
creating a potential distortion between the product and the housing credit market;
however, it requires a deeper analysis. On the findings for loss reserves, we see
20

there is a negative effect from the guarantees, but as we did not find an effect
on loans or the number of loans, further studies should look where the resources
are going.
An additional future line of investigation could be to see the effects of SHF programs on the Mexican housing market using a more flexible approach such as
DLM (Dynamic Lineal Model) or GMM (General Method of Moments), including
other independent variables or taking into consideration the structural changes
of SHF and the Mexican government. Incorporating a broader look to the development banks and blended finance, by including other institutions, information of other countries, and different blended finance instruments could help to
understand the relationship better and to modify the instruments and programs
maximizing their impact.
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A
A.1

Appendix
Time series plots

This section includes the time series plots of the different variables that were analyzed. As shown in Figures 1 and 2, all variables show a clear trend. In particular,
risk-free rate shows a cycle, which goes in line with rate policies depending on
the economic conditions.
In Figures 3 and 4, we see the first difference of the time series. Overall, when the
series are differentiated, we see that the trend is lost, and some annual seasonal
behaviors appear clearly, like in the price index. Other series, like risk-free rate,
show different patterns, that are in line with the economic cycle that was spotted
in the original series.

Figure 1: Private housing credit market and blended finance
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Figure 2: Other variables that affect the credit market

Figure 3: Private housing credit market and blended finance first difference
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Figure 4: Other variables that affect the credit market first difference
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A.2

Stationarity and order of integration of the series

As part of the time series analysis, we reviewed if the data is stationary to be able
to apply a VAR and have a straightforward interpretation of the outcome. In Table
5, we see that none of our series are stationary, but when they are differentiated,
we see that only the risk-free rate is non-stationary in first differences, which
implies an order of integration higher than 1. As a result, we can continue the
analysis with all the remaining series which are integrated of first order.
V ariable
Lag T est value
log(Loans)
1
−2.009
∆log(Loans)
1
−6.884
log(N o. Loans)
3
−2.004
∆log(N o. Loans)
4
−6.997
Interest Rate
1
−1.325
∆Interest Rate
2
−4.675
log(Loss Reserves)
2
−2.483
∆log(Loss Reserves)
5
−8.947
Def ault
2
−1.676
∆Def ault
3
−4.213
Sub. Loans
2
−2.509
∆Sub. Loans
1
−7.153
Guarantees
6
−1.948
∆Guarantees
1
−6.958
U nemployment
1
−1.817
∆U nemployment
2
−6.993
log(P rice Index)
3
−2.654
∆log(P rice Index)
1
−5.327
T IIE
1
−2.201
∆T IIE
1
−1.689
log(P roduction)
2
0.148
∆log(P roduction)
1
−9.073
log(IP C)
4
−2.549
∆log(IP C)
1
−5.928
log(Exchange Rate)
4
−1.729
∆log(Exchange Rate)
5
−3.146

1%
−4.04
−3.51
−4.04
−3.51
−4.04
−3.51
−4.04
−3.51
−4.04
−3.51
−4.04
−3.51
−4.04
−3.51
−4.04
−3.51
−4.04
−3.51
−4.04
−3.51
−4.04
−3.51
−4.04
−3.51
−4.04
−3.51

5%
−3.45
−2.89
−3.45
−2.89
−3.45
−2.89
−3.45
−2.89
−3.45
−2.89
−3.45
−2.89
−3.45
−2.89
−3.45
−2.89
−3.45
−2.89
−3.45
−2.89
−3.45
−2.89
−3.45
−2.89
−3.45
−2.89

Table 5: ADF tests for the variables
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10%
−3.15
−2.58
−3.15
−2.58
−3.15
−2.58
−3.15
−2.58
−3.15
−2.58
−3.15
−2.58
−3.15
−2.58
−3.15
−2.58
−3.15
−2.58
−3.15
−2.58
−3.15
−2.58
−3.15
−2.58
−3.15
−2.58

A.3

Cross-correlation

In this section, we include the cross-correlation function to identify time dependency among variables. From the cross-correlation in Figure 5, we see that default, unemployment and the exchange rate have a time relationship with the
loans, while the production has no relationship and the price index depends in
the same period. For Figure 6, the default, production, and exchange rate have
a significant relation, as for the loans the price index has no lagged relationship
and the unemployment has no significant relation.

Figure 5: Private housing credit cross-correlation
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Figure 6: Private housing credit loss reserve cross-correlation
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