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1 Introduction

This paper considers the influence of international investors and prudential banking standards on
the management of systemic risk among financial intermediaries (FIs) providing inclusive finance
in developing countries.! Inclusive finance describes the provision of financial services to the poor
and other marginalized groups typically underserved by financial markets. While inclusive finance
intermediaries (IFIs) tend to be evaluated with protocols created for developed country banks, they
differ dramatically from those counterparts due to the innovative steps IFIs take to reach markets
traditionally thought inviable. Additionally, the context of developing countries alters the systemic
risks to which IFIs are vulnerable. Three of the most important systemic risks are price instability
such as inflation, political intervention and instability, and natural disasters. Because of the strong,
negative relationship between vulnerability and development, public and private policies that do
not support the management of systemic risks migrate investment toward the most resilient poor,
those that have the greatest chance of participating in traditional financial markets.

Regarding banking regulation and supervision, overwhelmingly developing countries have imple-
mented the Basel Accords to manage systemic credit risks; however, these standards are limitedly
effective for IFIs because they differ so greatly from the FIs for whom they were designed. Two
significant limitations of this approach emerge. First, as applied to IFIs, the Basel Accords are in-
sensitive to the risks of IFIs and so do not have the capacity to align private and public interests in
risk taking. Using a sample of over 900 IFIs, we demonstrate that regulation does not meaningfully
influence the capital reserves held by IFIs. Second, the Accords motivate IFIs to rely on minimum
capital requirements to manage systemic risk, a management strategy that is costly but limitedly
effective when compared to alternatives. Because IFIs take on substantial risk, a management
strategy heavily focused on reserving notably reduces the size of IFIs, limiting the expansion of
credit markets and the motivation of IFIs to mobilize savings deposits. Moreover, when systemic
shocks occur, reliance on capital reserves leads lenders to contract credit after a severe event. Thus,
for events such as natural disasters, this approach causes credit markets to shrink precisely when
communities need them to grow to finance rebuilding and recovery. In this context, the limited
capacity to manage disasters leads many IFIs to avoid lending to vulnerable groups, perpetuating
financial exclusion.

In the absence of risk-sensitive regulation, the market motivates systemic risk management. Our
results show that higher debt financing costs lead IFIs to hold larger capital reserves. A handful
of development banks and socially oriented investment funds guide international investments in
inclusive finance. Many of these investors also rely on developed country credit risk protocols to
assess developing country IFIs. While their objective is to do good, their scope is more limited
than that of regulating supervisors as they must balance social and financial returns. As a result,
these investors face difficulty finding investment-worthy opportunities, leading them to concentrate

funds in a small number of IFIs in a few countries. Because these investors are few in number

"'We intend to use the term developing countries to apply to all countries except developed countries — that
is, developing countries include transition and emerging economies. While a precise list of developed countries is
not required for this paper, we refer readers to jurisdictions classified as Advanced Economies by the International
Monetary Fund (2013) as an illustrative list of developed countries.
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and reside in influential jurisdictions in Western Europe and North America, through collaboration
they may have the greatest ability to change both private and public policy approaches to inclusive
finance. Evidence of this influence seems to be emerging such as the G-20’s commitment to financial
inclusion, officially begun in Pittsburgh in 20009.

Systemic shocks can be better managed. We recommend a set of banking policies for disaster
risk that, if adopted by regulating supervisors and the market, are likely to increase the outreach
and sustainability of inclusive finance in many regions. Rather than relying so heavily on capital
reserves, supervision that recognizes the benefits of diversification and motivates, when possible,
IFIs to transfer severe systemic risks internationally would better serve public and private interests.

This paper is structured as follows. First, we discuss the Basel Accords and their widespread
adoption. Second, we review the characteristics of inclusive finance in developing countries and the
systemic risks to which it is quite vulnerable. We give special attention to natural disaster risk
because it is almost entirely overlooked in developed country assessments of risk and strategies used
by IFIs tend to increase their vulnerability to disasters. Third, we examine the determinants of the
capital reserves of IFIs. Fourth, we delve into the limitations of current regulatory standards. Fi-
nally, we offer recommendations for improving the supervision and enhancing the risk management

strategies of IFIs.

2 The Basel Accords and international standards

International banking standards are guided by the Basel Accords. The Basel Committee develops
banking regulatory frameworks intended to improve the quality of banking supervision and create
continuity across jurisdictions and includes members from 27 middle and high income countries
(Basel Committee on Banking Supervision, BCBS, 2011a). The Committee notes that the standards
adopted by any jurisdiction are the responsibility of that jurisdiction’s policymakers.

The Basel Accords are primarily focused on managing systemic losses from shocks such as a
macroeconomic crisis through minimum capital requirements. These requirements are a balance
sheet identity in which a certain amount of capital (e.g,. equity) must be associated with each
asset bearing risk that is held by the FI. These requirements create a buffer against insolvency as
portfolio-level losses reduce capital.

The Basel Accords were developed with large international banks housed in developed countries
in mind, and they are updated to address the evolving risks faced by these large banks and the
shortcomings of the previous versions of the Accords. For example, Basel II codified the methods
the most advanced international FIs used to manage risk (Rochet, 2005; Santos, 2001), and Basel
III is a response to the evolution of the financial sector in developed countries (Blundell-Wignall
et al., 2010). Financial services in developed countries are marked by an increased integration with
capital markets, changing the structure of assets, liabilities, and off-balance sheet obligations and
the associated risks.

More generally, the history of banking policy reveals that motivations for regulation evolve and

tend to be most greatly shaped by economic crises, more reactive than proactive (Allen and Gale,
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2003). For example, the Great Depression in the 1930s, the Savings and Loan Crisis in the 1980s
and early 1990s, and the 2008 Financial Crisis have been particularly important in shaping U.S.
banking policy. The internationally accepted rationale for banking regulation has evolved from 1)
protecting depositors to 2) addressing the negative externalities of FI failure in the banking system
to 3) addressing negative externalities in the real economy to support economic growth. Thus,
Basel III is intended “to improve the banking sector’s ability to absorb shocks. . .reducing the risk
of spillover from the financial sector to the real economy,” also stating that “a strong and resilient
banking system is the foundation for sustainable economic growth” (BCBS, 2011b, p. 1).

While the Basel Accords may be officially intended for large, international banks, they are
being implemented much more broadly. One hundred, thirty-seven of the 143 jurisdictions (96%)
responding to the World Bank’s Banking Regulation and Supervision Survey reported that they
were using either Basel I or II at the end of 2010.

While some of the largest banks in developing countries are heavily participating in developed
country financial markets, many FIs in developing countries are implementing new technologies
and approaches in retail banking and FI financing that allow them to reach economic sectors and
regions traditionally under-served by financial markets. This inclusive finance market is not only
distinct from traditional banking but vastly distinct from developed country financial markets,

creating questions about the suitability of a unified banking code.

3 Inclusive finance in developing countries

This section highlights some of the characteristics of inclusive finance in developing countries that
distinguish it from traditional retail banking in developed countries. It is divided into three parts.
First, we describe strategies that IFIs use to overcome problems of information, delivery, and
contract enforcement that have precluded access to financial services previously. Second, we note
the evolution in international investment in inclusive finance that has increased the volume of
funding but is highly concentrated. Third, we discuss systemic shocks that are a greater risk in
developing countries and are exacerbated by the operational approaches and financing structures
of IFIs.

Inclusive finance is a big sector. For the year of 2011, 1,171 IFIs voluntarily reported to MIX
Market (2013), a website dedicated to providing data and research on inclusive finance providers.
These IFIs control total assets of $109 billion and serve 60 million borrowers. As shown in Figure
3, they almost exclusively operate in developing countries. The Human Development Index (HDI)
measures health, education, and living standards and divides countries into low, medium, high,
and very high categories (United Nations Development Programme, 2013). These four categories
are relatively even in terms of numbers of countries. Categories ranking as “high” on the HDI are
relatively similar to the World Bank category “upper-middle-income economies” and includes some
of the largest IFI markets such as Peru, Bosnia and Herzegovina, and Azerbaijan.

These IFIs are a diverse group. For some, inclusive finance may comprise only a small portion

of their portfolio (one IFI in Kazakhstan reports an average outstanding loan value of $29,000).
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Figure 1: Inclusive Finance Presence by Country Development Category
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Note: Percentage of assets held, number of active borrowers, and number of inclusive finance intermediaries
organized by a country’s 2011 HDI category.

Others are highly specialized nonprofits (an IFI in Indonesia reports an average outstanding loan
value of $34). Roughly half are regulated (56%), but regulated IFIs control 88% of total assets in
the sample. Legal status is reported in Table 1. While inclusive finance covers too many countries,
people groups, geographic regions, economic sectors, financial products, business models, lending
strategies, technologies, etc., to be neatly categorized, we provide a reference point for readers that

we believe is mostly true most of the time and helps illustrate the challenges and risks facing this

sector.

3.1 Lending model

The vast majority of inclusive finance has been microfinance, which is marked by overcoming the
transaction costs of providing small-value financial services in data poor environments. Lend-
ing is particularly difficult. Moral hazard (e.g., due to a lack of collateral), high administrative
costs relative to loan value, and incomplete information regarding borrower quality (e.g., due to a
lack of formalized credit scores) make traditional lending infeasible with many clients demanding

microloans. Special arrangements such as group lending, frequent repayments (e.g., weekly loan
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Table 1: Legal status of MIX Market sample

Legal Status % of Sample
Bank 9
Credit union & cooperative 18
Nonbank financial intermediary 33
Nongovernmental organization 34
Rural bank 4
Other 2

payments), and other mechanisms help IFIs overcome information problems and allow for (poten-
tially) profitable lending to these clients (Armenddriz and Morduch, 2011). Borrowers are willing
to continue to repay their loans as it facilitates access to credit in the future (BCBS, 2010). By
demonstrating the ability to repay over time, these borrowers can obtain lower interest rates and
larger loans (Baydas et al., 1997).

Agricultural lending is another important area of inclusive finance. The higher prevalence
of farming in developing countries increases demand for agricultural loans, especially microloans.
Farming creates cashflow constraints that preclude certain microlending structures (e.g., weekly
payment) and increases IFI exposure to systemic risks due to weather and commodity price volatil-
ity. Information needs are high for agricultural loans. Beyond differences inherent to borrowers,
land quality and production strategies can greatly affect credit risk. Since agricultural loans are
not organized around ongoing weekly payments or group loans, IFIs use other methods to assess
investment performance and monitor borrowers for moral hazard. Agricultural lenders may hire
agronomists and maintain small, decentralized offices closer to farmer fields.

Because microlending and agricultural lending are built on information developed from long-
term relationships, IFIs providing these services can most easily expand in their region of current
operations. These lenders often employ loan officers from the area where they will be lending due
to their knowledge of local communities (Baydas et al., 1997). Opening an IFI branch in a new
region can be quite daunting as an IFI has little or no information about potential borrowers in
that region. Thus, information challenges and costs motivate portfolio concentrations in regions

and economic sectors for which they have developed expertise.

3.2 International investments and inclusive finance

Inclusive finance is changing quickly due to the rapid growth of international investments. Cross
border funding has grown from $2 billion in 2005 to $25 billion in 2011 (Consultative Group to
Assist the Poor, CGAP, 2012). Investors are extremely concentrated. Providing over half of total
investments, the largest investors are development banks such as KfW in Germany and the Inter-
national Finance Corporation of the World Bank. Of the development banks, five provide over
70% of cross-border funding (CGAP, 2011a). An increasing amount of investments, currently half
of all international investments, are being allocated through microfinance investment intermedi-
aries, private sector investment fund managers such as Blue Orchard and responsAbility. These

intermediaries provide investment vehicles for public and private institutional investors with a goal
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of generating both financial and social returns. The top 10 investment funds account for 70% of
assets under management; all 10 are located in the Netherlands, Switzerland, or Belgium (CGAP,
2011a).

While cross-border funding in inclusive finance has grown quite rapidly, asset managers are
finding it difficult to place funds (CGAP, 2011a). Debt investments accounted for about 60% of
investments, equity about 13% (CGAP, 2011b). The limited risk capital (such as equity) of IFIs is
constraining financial service expansion, yet the pool of IFIs deemed investment-worthy, especially
for equity investments, is quite small (CGAP, 2011a). As a result, investors are “aggressively
competing” to fund a small number of IFIs (MicroRate, 2011). Ten countries, representing 100
million people in all, receive 60% of cross-border debt financing (CGAP, 2011a). An additional
18% of total investments are in India (CGAP, 2011b). Half of all foreign debt is allocated to 25
IFIs. The other half is divided among 500 IFIs (CGAP, 2011a).

Summarizing, the Basel Committee notes that compared to FIs in developed countries, IFIs
tend to “have less diversified loan portfolios, funding sources and geographic scope, making them

more vulnerable to adverse economic conditions at the local level” (BCBS, 2010, p. 20).

3.3 Systemic credit risks in developing countries

Three systemic risks emerge as particularly important from a developing country context: price
instability, political instability, and natural disasters. Many other aspects of a jurisdiction such
as contract enforcement influence the effectiveness. The business models of IFIs are developed
to overcome challenges in that regard. Instead, this section focuses on systemic shocks, severe,
infrequent events that represent existential threats to IFIs.

Table 2 illustrates the relationship of each of these variable with development using development
levels from the HDI. Price instability is measured using the maximum level of annual inflation in
each jurisdiction calculated from the consumer price index using data from 2002-2011 (Fund,
2013). We exclude Zimbabwe from the inflation data. Political risk is measured with two variables
from the 2011 World Governance Indicators: 1) Political Stability and Absence of Violence, which
estimates the likelihood that the government will be destabilized or overthrown, and 2) Government
Effectiveness, which estimates the quality of civil services and their independence from political
pressures (Kaufmann et al., 2010). Countries are scored on these governance indicators using a
scale with a minimum of -2.5 and a maximum of 2.5. Natural disaster risk is measured with two
variables: 1) the average proportion of the population affected annually by natural disasters, and
2) the average annual economic damage of disasters as a percent of GDP, using data for 1995-
2010 from the Emergency Events Database (EM-DAT, 2013). Values reported in the table are the
averages across jurisdictions in each category of development.

Price instability such as inflation is greater in magnitude in developing countries and contributes
to both interest and exchange rate risks. The strong linkages between banking and monetary policy
make monitoring and managing price instability a priority for developed countries, increasing the
capacity of developing countries as well. For example, exchange markets allow FIs to hedge these

risks, and the Basel Accords provide guidelines that are relevant to IFIs. Relatively new firms such



Collier 7

Table 2: Systemic Risks by Development Category

Very

Low Medium High High

Inflation (%) 21.62 15.94 16.83 6.95
Political Stability -0.90 -0.18 -0.13 0.84
Government Effectiveness -0.94 -0.39 -0.02 1.28
Disasters, Affected (% of Population) 4.42 6.90 191 042
Disasters, Economic Damage (% of GDP) 20.67 3.85 4.94 2.66

as MFX solutions are creating opportunities for IFIs to hedge for currencies not traded in exchange
markets.

Developing countries are more vulnerable to political risk. Political risk is a broad, nebulous
category, ranging from regime changes to politically motivated interference in the private sector.
For domestics Fls, severe political events may create macroeconomic crises from which these firms
cannot diversify. For international investors, insurance for political risks is available, for example
from the World Bank. Another example of political risk to the inclusive finance sector is payment
holidays supported by politicians in which borrowers decide not to repay their loans as a form of
protest (CGAP, 2010).

Finally, developing countries are more vulnerable to natural disasters. Natural disaster risk is
given very little attention in developed country standards. The Basel Accords treat natural disasters
as an operational risk, suggesting that the Committee’s greatest concerns about these events pertain
to the destruction of physical property, management information systems, or lifeline services such
as electricity that might impede business. While natural disasters may disrupt operations, their
effect on credit risk tends to be of primary concern to IFIs. Because natural disasters have been
given so little attention in the banking sector, we highlight this systemic risk, discussing a number

of reasons why developing countries tend to be more vulnerable to these events.

3.3.1 Natural disasters and developing countries

Disaster vulnerability in developing countries is a consequence of both the more frequent occurrence
of hazards as well as the context (demography, geography, infrastructure, etc.). First, developing
countries tend to participate in at-risk sectors such as agriculture (Loayza et al., 2012). Agriculture
accounts for 22% of GDP and 53% of the labor force for countries ranked “low” on the HDI,
compared to 2% of GDP and 5% of the labor force for “very high” HDI countries.?

Second, underdeveloped financial services contribute to higher vulnerability. Households and
firms in developing countries are dramatically less likely to be insured (Re, 2012). Instead, house-
holds tend to be more interdependent, especially in rural communities. Some communities develop
complex risk sharing arrangements that facilitate management of idiosyncratic risks (Fafchamps
and Lund, 2003); however, these arrangements tend to break down during natural disasters as

many individuals in the community need help concurrently (Townsend, 1994).

*From World Bank (2012) and HDI (2012) data
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Third, many cities in developing countries are struggling to accommodate rapid urbanization,
leading the urban poor to settle undesirable land such as in low-lying areas and steep hillsides
(Stern, 2008). These communities are also vulnerable due to members residing in less durable
structures as well as a lack of public sanitation and other services.

Fourth, the outreach of social safety nets is often limited. While international aid agencies
partially offset insufficient developing country relief budgets, aid can be slow. For example, Lentz
et al. (in press) estimate emergency food aid shipments arrive over five months, on average, after
aid is requested.

Finally, not only are these countries more vulnerable to disaster events but severe weather tends
to occur more frequently. Many developing countries are in tropical regions, which experience
higher temperatures but also greater rainfall variability (Brown and Lall, 2006). Rainfall is often
concentrated in a single season, increasing the risk of drought, excess rain, and flooding.

Vulnerability to disasters is expected to increase due to the interplay of climate change and
evolving demographics in developing countries (Samson et al., 2011). Developing countries tend
to be in regions that will be most affected by changing climate, those with higher temperatures
and more variable rainfall (Stern, 2008). Extreme events are expected to occur more frequently
(Nicholls et al., 2007). Population growth will increasingly strain natural resources. The poor are
expected to be most severely affected because not only are they currently the most vulnerable but
their capacity to adapt is limited. Because the poor are a key demographic for inclusive finance,
natural disaster vulnerability will increase for IFIs.

Recent macroeconomic research suggests that severe disasters tend to negatively affect growth
when losses exceed a country’s capacity to reconstruct following the event (Noy, 2009; Loayza
et al., 2012; von Peter et al., 2012; Hallegatte et al., 2007). This reinvestment capacity is positively
associated with development indicators such as literacy rates, income per capita, and institutional
quality. The risk of a disaster overwhelming a country’s capacity to reinvest is also greater in
smaller countries where opportunities to diversify are limited (Noy, 2009). For example, the 2010
earthquake in Haiti generated losses equal to 173% of GDP (U.S. Department of State, 2011).
Losses from Hurricane Mitch in Honduras were about 73% of GDP (Inter-American Development
Bank, 2000). Hurricane Hugo caused losses to Montserrat of about 500% of GDP (World Bank,
1998). In contrast, in the U.S. losses from Hurricane Katrina were 0.6% GDP, but in absolute terms
were greater than the losses from the Haiti earthquake and Hurricanes Mitch and Hugo combined
(Pielke et al., 2008).

The capacity of the financial sector to reinvest after an event seems to be particularly relevant to
limiting its economic consequences. Noy (2009) finds that the level of domestic credit is positively
associated with reinvestment capacity, but the size of a domestic stock market is not. This result
suggests that capacity to reinvest for micro, small, and medium enterprises in affected communities
may be particularly important for economic recovery from a disaster, making the resilience of IFIs

to natural disasters a consequential public policy issue.
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3.3.2 Implications of disaster risk for IFIs

The heightened vulnerability of households and firms are aggregated in the portfolios of IFIs.
Moreover, the arrangements needed to serve poor clients such as lending without collateral increase
solvency risk during a crisis. Disasters can create both asset losses and liquidity shortages for
IFIs. For deposit-taking Fls, liquidity shortages occur due to depositors withdrawing their funds
to manage the disaster, borrowers failing to repay loans, and an increased prevalence of bank
runs. Liquidity risk represents a relatively greater precipitant of banking crises in some developing
countries due to a 1) history of liquidity shortages, 2) lack of credible deposit insurance, 3) currency
mismatches, 3) lack of liquid financial markets, and 4) inability of the central bank to act as the
lender of last resort (Tanveronachi, 2009).

Disasters can lead to IFI asset losses as problem loans are written down or written off. These
losses destroy risk capital, which can quickly make IFIs over-leveraged or insolvent. For example,
Caprio and Klingebiel (1996) cite drought as a precipitant of banking crises in Kenya (where
eight FIs and one mortgage lender were liquidated from 1986-1989) and Senegal (where six FIs
were liquidated and three were restructured and recapitalized from 1988-1991). IFIs may also be
vulnerable to contagion. Because obtaining better access to credit in the future is the repayment
incentive for some borrowers, doubts regarding the long-term viability of an FI reduce incentives
for these borrowers to repay loans (BCBS, 2010).

Limited access to capital reduces opportunities for managing a crisis. IFIs that are heavily
financed by a handful of international investors can also be vulnerable to liquidity and capital
shortages. International investors face an information problem regarding the solvency of affected
IFIs and so may be unwilling to reinvest. IFIs that are neither liquidated nor fully recapitalized
must pursue a slow process of deleveraging by originating fewer loans and building equity through
retained earnings (Peek and Rosengren, 1995). Thus, as IFIs shrink to align their assets with
their smaller capital bases, communities can enter a credit crunch at a moment when credit is
greatly needed for relief and recovery (Collier and Skees, 2012). For example, an analysis of the
effects of a 2010 earthquake on Indonesian IFIs providing microfinance demonstrates that one
year after the earthquake, these IFIs tended to have higher rates of nonperforming loans than
before the earthquake and that the average portfolio growth was negative for IFIs in the affected
regions (Microfinance Innovation Center for Resources and Alternatives, MICRA, 2011). The sunk
information costs IFIs invest in their borrowers and prevalence of uncollateralized loans for some
IFIs can change the way they respond to borrowers, restructuring loans with protracted terms that
extend the effects of the event for years in local communities (Collier et al., 2011). Thus, volatility in
banking capital has the potential to create cyclical access to credit in local communities. Moreover,
the risk of these systemic shocks can be sufficient to prevent IFIs from developing credit markets

for vulnerable regions and economic sectors.
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4 Determinants of IFI capital reserves

Given the importance supervisors and investors place on capital reserves, we examine those of IFIs
reporting to MIX Market. Using data from 912 IFIs for 2011, we evaluate the capital-to-asset
ratio, the proportion of equity to total assets for each IFI. This ratio is an important indicator of
risk that overcomes the data limitations that preclude calculating regulatory capital and weighting
assets based on risk, necessary steps to identifying capital ratios. The mean capital-to-asset ratio
in the sample is 34% (the median is 26%). We also include measures of the three systemic risks
to which developing country credit markets tend to be quite vulnerable: price instability, political

instability, and natural disaster risk. The measures of systemic risk are described in Section 3.3.

4.1 Model Estimation

We use a beta regression to estimate the model because the capital-to-asset ratio lies on the standard
unit interval (0,1). Using linear regression in this context risks introducing heteroscedasticity
because dependent variable values tend to cluster and avoid the upper and lower limits (Ferrari
and Cribari-Neto, 2004).

We estimate the model including variables describing IFIs and their environment. Unless oth-

erwise specified the data are provided by MIX Market:

e Size and financial performance: assets, return on assets (ROA), ratio of financial expenses to

assets

e Structure: average loan balance per borrower as a percent of gross national income (GNI)

per capita, regulated (yes, no), legal status

e Portfolio quality: portfolio at risk (PAR) greater than 90 days, ratio of loan writeoffs to loan

portfolio value, ratio of loan loss provisioning to assets

e Systemic risks: inflation, political stability, government effectiveness, and the number of

people affected and economic damages from natural disasters.
e Jurisdiction: regulatory quality and region

— Regulatory quality: a measure of the effectiveness of governments to develop regulations
and policies that promote private sector development, using 2011 data from the World

Governance Indicators

For detailed definitions and more information on these variables, we refer readers to the original

databases.? Appendix 1 provides additional information regarding the model fit.

SEM-DAT: www.emdat.be/criteria-and-definition; International Monetary Fund, International Financial
Statistics www.imf.org/external/data.htm; MIX Market: www.mixmarket.org/about/faqs/glossary; World Gov-
ernance Indicators www.govindicators.orgs


www.emdat.be/criteria-and-definition
www.imf.org/external/data.htm
www.mixmarket.org/about/faqs/glossary
www.govindicators.org
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4.2 Results

Table 3 summarizes estimation results. We interpret risk as the primary driver of many of the
results. First, the capital-to-asset ratio is negatively associated with portfolio quality as measured
by the proportion of the loan portfolio written off, though not by provisioning levels or PAR.
FIs often have flexibility to lower PAR and provisioning through loan restructuring, limiting the
information these commonly used metrics provide. Second, the capital-to-asset ratio is negatively
related to the size of the FI. Presumably as an FI grows, it reduces its geographic and economic
sector concentrations through diversification, allowing it to operate with a relatively smaller capital
base. Third, the positive association between ROA and the capital-to-asset ratio is likely due to
economic underpinnings that create a strong positive relationship between risk and return. Thus, it
seems to be an additional indication that the risk measures do not fully account for the contribution
of risk to capital reserve allocations. These risks are likely broader than credit risks and include a
number of operational risks that are difficult to measure in a global database such as strength of
institutional governance and integrity of management information systems.

The risks of price shocks, political instability, and natural disasters do not do not influence
IFI capital-to-asset ratios. IFIs do not seem to take these risks into account when making capital
allocations. Taken in conjunction with the results from the previous paragraph, this result suggests
that IFIs are managing their capital to address other risks, perhaps more frequent, less severe
threats. Thus, surveying managers at several African IFIs, Castellani et al. (2009) find that while
these IFIs are exposed to natural disasters, they do not actively manage these risks, relying on the
hope for external contingent aid to recapitalize if a disaster occurs.

The capital-to-asset ratio is significantly positively associated with financial expenses and nega-
tively associated with being regulated. Regarding financial expenses, firms are motivated to choose
a cost-minimizing financing structure (Modigliani and Miller, 1958). Thus, IFIs facing high debt
financing costs tend to fund operations through equity. We interpret this result as the market
recognizing high levels of risk for these IFIs, pricing it into debt investments, and so motiving
IFIs to operate with high capital-to-asset ratios. Regarding the influence of regulation, the result
that regulated IFIs operate with smaller capital reserves seems to be a consequence of omitted
variables. We know of no regulation that explicitly encourages IFIs to hold lower capital-to-asset
ratios; therefore, we believe this surprising result is due to differences in regulated and unregulated
IFIs for which the model does not account. IFIs operating in jurisdictions of higher regulatory qual-
ity do tend to hold higher capital-to-asset ratios, potentially suggesting that stronger regulating

institutions impose more stringent standards.

5 Inclusive finance and regulation

Since markets are motivating IFI capital reserves, a logical consideration is whether public inter-
vention is needed for this sector. In our view, yes, it is. The same rationale motivating international

standards apply — that negative externalities in the banking sector affect the real economy. While
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Table 3: Determinants of capital-to-asset ratios

Mean model with logit link
Coefficients ~ Estimate Std.Error z value Pr(> |z])

(Intercept) 3.330 0.359 9.285 0.000  ***
In(Assets) -0.195 0.021 -9.220 0.000  ***
ROA 2.621 0.398 6.592 0.000  ***
Financial Expenses/Assets -16.098 1.093 -14.732 0.000  ***
Loan Balance/GNI per Capita -0.058 0.036 -1.606 0.108
Provisions/Assets 0.470 1.181 0.398 0.691
PAR>90 -0.084 0.556  -0.151 0.880
Writeoff Ratio 2.168 0.658 3.293 0.001  ***
Inflation 0.004 0.004 1.106 0.269
Political Stability 0.063 0.068 0.921 0.357
Government Effectiveness -0.029 0.121 -0.244 0.807
Disasters: Affected -1.315 1.326  -0.991 0.321
Disasters: Economic Damage 0.070 0.044 1.578 0.115
Regulated (0=no,l=yes) -0.207 0.091 -2.266 0.023 ok
Regulatory Quality 0.247 0.117 2.114 0.035 *x
Region (Reference: Latin Am. & Carr.)
Africa -0.044 0.126 -0.349 0.727
East Asia and the Pacific -0.134 0.128  -1.049 0.294
Eastern Europe and Central & Asia 0.411 0.105 3.908 0.000  ***
Middle East and North Africa 0.876 0.186 4.701 0.000  ***
South Asia 0.155 0.202 0.769 0.441
Legal Status (Reference: Nonbank FI)
Bank -0.240 0.116 -2.066 0.039 ok
Credit Union / Cooperative -0.401 0.108  -3.724 0.000  ***
NGO 0.069 0.088 0.780 0.436
Rural Bank -0.256 0.214 -1.196 0.232
Other 0.631 0.271 2.328 0.020  **
Phi coefficients (precision model)
(Intercept) -1.555 0.511  -3.041 0.002  ***
In(Assets) 0.227 0.031 7.343 0.000  ***

Beta regression, dependent variable: capital-to-asset ratio
Type of estimator: maximum likelihood

Log-likelihood: 321.8 on 27 Df

Pseudo R-squared: 0.463

Number of iterations: 35 (BFGS) + 3 (Fisher scoring)

IFIs may not represent systemically important institutions to the global economy, their resilience
influences the well-being of the economies of the communities and regions they serve.

Socially oriented international investors such as development banks are motivated by both fi-
nancial and social gains. In principle, their interests are better aligned with the public’s than
would be an investor exclusively financially motivated; however, the balance between financial and
social objectives is not always clear for these investors. For example, several microfinance invest-
ment intermediaries have reported to us that they can manage systemic risks such as disasters
through global diversification. This approach understandably protects the fund’s investors; how-
ever, it does nothing to address the hardships of the affected region, illustrating the limit of these
investors’ purview. While these fund managers hope to do good, their ultimate responsibility is to
their shareholders, not the countries in which they invest. Recent microfinance bubbles in India,
Nicaragua, Morocco, Bosnia and Herzegovina, and Pakistan, which developed in part due to the ex-

uberance of social investors, illustrate this point and highlight the shortcomings of market discipline
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and the many social consequences of these crises (CGAP, 2010; Polgreen and Bajaj, 2010).

Thus, the need seems to exist for a public agent to represent the interests of the local credit
market and its associated economy. Given its wide adoption, a logical consideration is whether
the Basel Accords represent an effective framework for managing the systemic risks faced by IFIs.
For example, because IFIs engage in high risk activities, perhaps the Basel Accords could be used
but with more stringent requirements, e.g., 20% minimum capital requirements rather than 8%. In
our view, no, the Accords do not represent an effective framework as it would be applied to IFIs.
The wide adoption of the Basel Accords has led to the quite important outcome of a greater and
more consistent risk capacity among FIs in developing countries; however, it is also riddled with
problems. This section describes specific elements of the Accords, focusing on two limitations.

First, the Basel Accords are not sensitive to the risks faced by IFIs. Policy mechanisms (e.g.,
taxes, quotas, etc.) address externalities by aligning FI objectives with social welfare. In this case,
the emphasis on the negative externalities of FI failure implies that FIs want to take on more risk
than is socially optimal so effective policy mechanisms would increase the cost of risk-taking and /or
reward risk reduction. Because the Accords are insensitive to the systemic risks of IFIs, they do
not have the capacity to align the public and private rewards of risk taking.

Second, the Basel Accords do not offer flexibility in managing risk for IFIs. Public intervention
to address market failures comes at an opportunity cost. Similar to financing an FI, financing
systemic risk management can often be done using a blend of mechanisms. Allowing for an effective
blend can lower the cost of managing the risk, creating a Pareto improvement over more restrictive
approaches. Because the Accords do not offer flexibility in managing systemic risk to IFIs, they

unnecessarily increase its social cost.

5.1 Flexibility in systemic risk management

Mechanisms and strategies to manage systemic risks fit into three broad categories: diversification,
risk transfer (e.g., insurance and debt instruments), and reserving; the Basel Accords motivate IFIs
in developing countries to rely exclusively on capital reserves to manage systemic risks. Minimum
capital requirements (reserves) tend to be the most generalizable strategy as they create protection
against any source of loss. Two simplifying assumptions underlie the risk measurement and capital
requirements of the Accords: 1) borrowers are exposed to a single systemic risk factor; and 2) the
portfolio is asymptotically fine-grained so that the FT is not exposed to the undiversified risks of
borrowers — that is, the Law of Large Numbers is not undermined by portfolio concentrations
(Blundell-Wignall et al., 2010; Gordy, 2003; Tirole, 1994). In principle, these conditions could
hold for large, global banks. Those banks theoretically would be able to manage all systemic risks
through diversifications except a global business cycle, which would be managed via minimum
capital requirements (Gordy, 2003). IFIs do not meet the basic theoretical assumptions underlying
this approach. Empirical evidence, including research published by the Basel Committee, shows
that many of these Fls are exposed to a variety of localized risks and manage portfolios with large
concentrations but are only limitedly exposed to global business cycles (BCBS, 2010; Griffith-Jones
et al., 2003).
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These simplifying assumptions reduce the assessment burden on supervisors and IFIs, but come
at a substantial private and public cost. First, they assume away a need to encouraging diversi-
fication, the cornerstone of portfolio risk management (Markowitz, 1952). Second, while capital
reserves are effective for effective for protection against relatively small systemic events, reliance on
capital reserves to manage large shocks tends to contribute to cyclical credit provision, as described
above. Large systemic events that destroy FI capital motivate FIs to contract credit to realign their
capital ratios to target levels (Collier, 2013). Moreover, for capitally constrained IFIs, reliance on
capital reserves limits the size of an IFI.

Based on shortcomings of Basel I, Basel II and III offer increased flexibility for Fls to use
their internal models to assess and manage risk. For example, FIs using these more advanced
approaches can manage a portion of operational risks using insurance. Unfortunately, the technical
requirements for these more advanced methods preclude their use among almost all developing
country FIs (BCBS, 2010). As a telling anecdote, Peru has adopted regulations closely aligned
with Basel II. In 2012, the Peruvian regulator told us that no Peruvian FI had the capacity to
use the sophisticated methodologies in Basel II. Peru has a large banking sector, strong regulator,
and sophisticated FIs. Instead, IFIs operating under Basel II use the “Standardized Approach”
for managing credit risk. The Standardized Approach is roughly equivalent to the methodologies
used in the 1980s under Basel I, offering crude rules for assessing risk and very little flexibility in

managing it.

5.2 Risk sensitivity

Capital requirements in the Basel Accords are for risk weighted assets. Risk weights are derived
from the recognition that asset holdings differ in their level of risk and so require different levels
of reserving. A risk weight acts as a scaling factor on the value of the risky asset in determining
capital requirements. A wealth of literature exists on risk weights because Basel I relied on this
approach (e.g., Repullo and Suarez, 2004; Rochet, 2005; Santos, 2001). To summarize, properly
calibrated risk weights are theoretically plausible but very challenging to implement. Based on the
negative externalities assumption, FIs want to take on more risk than is socially optimal so they are
motivated to circumvent regulation that limits their risk taking. When risk weights are insensitive
to differences across assets, opportunities for capital arbitrage emerge (Kim and Santomero, 1988;
Rochet, 1992). Evaluating the performance of Basel I from 1988 to 1996, a report from the Basel
Committee (1999) concludes that through capital arbitrage via cherry picking (i.e., choosing the
riskiest borrowers in a risk category) and holding risk off-balance-sheet, FIs were subverting capital
requirements in a way that made them limitedly meaningful.

The risk weights applied to IFIs under the Standardized Approach are insensitive to the risks
of FI borrowers. The loan categories are amazingly broad as loans across almost all economic
sectors fall in the same category. For example, loans to individuals or small businesses carry a risk
weighting of 75% and loans to corporations carry risk weights of 100%. Thus, the Standardized
Approach suggests that a loan to a farmer in Ghana, a fisher in Guatamala, and a florist in Germany

all carry the same systemic risk exposure.
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5.3 IFIs and the Basel Accords: Implications for Portfolio Allocation

Given the limitations of the Basel Accords for IFIs, we explore potential implications of their use in
this sector. This section models the informational challenges facing IFIs and their tendency to lead
to portfolio concentrations. We then use this model as a starting point for assessing the influence
of the Basel Accords.

Consider a representative IFI that is contemplating expanding the geographical scope of its
operations. The IFI currently operates in a region exposed to a single systemic risk ¢. The IFI
can originate new loans in its current region I, and/or lend to the same type of borrowers in a
neighboring region [, which faces a different systemic risk x.* The IFI faces information costs C(ly)
in expanding to the new region associated with acquiring and monitoring new clients, infrastructure
investments, etc. These costs increase at an increasing rate (C' > 0,C” > 0). For example, the IFI
can monitor borrowers in the new region operating near its current branches by mobilizing its field
officers; however, to monitor more of the new region, the IFI would need to open branches there.

The IFI is a price-taking firm that maximizes a quadratic mean-variance utility, offering single-

period loans. The IFT solves

A

- =X 1
zé%%fzo” 2 M)
where p = E[Ry|ly + B[Rl —r(ly + 1, — K) — C(ly),

by

15,075+ Bo2 + 2lylyoyy,

A is a measure of the magnitude of risk aversion, R; is the return on loans exposed to systemic risk
i, R; > —1, r is the interest rate paid on IFI liabilities, K is the level of equity held by the IFI,
and ai,ofw and oy, are the respective variances and covariances of returns on loans exposed to the
systemic risks 1) and x. For simplicity, we assume the expected returns in each region are the same

(E[Ry]| = E[Ry]) and some lending will occur in both regions. Solving this maximization yields

C'(ly) = Mlyoy, — Lyos + (by — Ly)ogy).- (2)

The IFI equates the portfolio benefits of lending in the new region to the marginal cost of informa-
tion. In this way, the cost of information motivates IFIs to increase regional and economic sector
concentrations.

Given this foundation, we impose the Basel Accords on this IFI. As Section 4 illustrates, markets
tend to recognize more risk for IFIs than is addressed with an 8% minimum capital requirement.
Therefore, we assume the regulator, using the Accords as a framework, imposes more stringent
minimum capital requirements. For example, IFIs in Peru have traditionally faced a minimum

requirement of 14%.

4For ease of exposition, we assume that systemic risks ¢ and x are normally distributed.
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With an imposed minimum capital requirement of §, the IFI’s problem is

-2y 3
B g 3)
K
t. ——— > 6
> wTL —

where w and L represent n by 1 vectors of risk weights and loan values held in different risk classes,
respectively. Because negative externalities motivate IFIs to take on more risk than regulators like
if regulations were calibrated effectively, we treat the constraint as binding. We can write this

equation as a Lagrangian

A K

Proposition 1: The Basel requirements do not affect geographic concentrations or
concentrations among loans with the same risk weight. First, we consider how the re-
quirements outlined in the Basel Accords might affect the concentration of risk in the portfolio
associated with borrowers of a similar type. As a reminder, categories are very broad under the
Standardized Approach; all loans to individuals and small businesses receive the same risk weight.
Thus, all of the borrowers for some IFIs will fall into the same loan type. The modeled IFI lends to
small enterprises in both regions, which receive a risk weight of w,. Including the capital require-
ment and continuing to hold the simplifying assumption that the expected returns across regions
are equal, we re-derive the first order conditions and use a substitution to yield

Because loans in each region are made to borrowers with the same risk weight and capital require-
ments are calculated at the portfolio level, the imposed capital requirement affects each region

equally and thus fall out of the equation. This yields

C'(Ly) = Mlyoy, — Loy + (I — Lp)oyy) (6)

which reproduces the portfolio allocation from Equation (2), before the capital requirement was
introduced. Thus, these capital requirements do not affect portfolio allocation across geographic
regions or borrowers in the same loan category. The IFI continues to build a portfolio concentration

in the region exposed to risk 1 to avoid the cost of expanding to the new region.

Proposition 2: The Basel requirements can create deadweight losses by reallocating
credit where risk weights are “cheapest.” Differing risk weights can change loan allocations

across loan categories even though the risk weights in the Basel Accords are unaffected by changes

8Ws _
doy,

an IFI that holds two classes of assets — say, loans to corporations I, and loans to small enterprises

in the systemic risks faced by developing country IFIs (e.g.,

). As an example, we consider
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ls. Before risk weights are imposed, the optimal loan allocation across asset classes results in
E[Rs] — E[R:] =A(1505> — 1,02 + (Ie — 15)0es).- (7)

Rather than lending exclusively to borrower class that provides the highest expected return, the
IFI balances the spread in expected returns with the risk reduction benefits of diversifying across
loan types. Now, we include the Basel-style risk weights, leading to a first order condition of

E[Rs] - E[RC] :)\(ZSUSQ - lco'c2 + (lc - ls)gcs) - ’Y(QJI{(L)Q(WC - ws) (8)

where w, and ws are the risk weights for corporate and small enterprise loans respectively. The
risk weights migrate capital away from efficient market allocations toward loans where the capital
charges are lowest relative to the risk. This reallocation is associated with a deadweight loss in
social welfare and a cross-subsidization of credit from loan categories with “expensive” risk weights
to those with “cheap” ones. Given that the credit markets in many developing countries are

underdeveloped, this deadweight loss and arbitrary reallocation are troubling.

Proposition 3: The Basel requirements limit access to credit. Capital requirements limit
the supply of credit. We have modeled the capital requirement as an optimization constraint
and shadow price interpretations of the Lagrange multiplier v apply. This cost of the supply
constraint is passed on to borrowers via the lending interest rate. We continue with our example
of the representative IFI that only lends to corporations and small enterprises. We can derive the
competitive interest rate charged by this representative IF1 via its first order condition with respect

to small enterprise loans
Rs T+ ( sO0sg + co-cs) +’7(7 Tl:)2 S- (9)

In this equation, r represents the cost of funds for the IFT which is passed on to borrowers, (Isos2 +
l.ocs) represents the incurred risk from making the loan for the IFI, \ is its risk premium rate, and
Vﬁws represents a type of tax on borrowers due to the scarcity of IFI capital associated with
the capital regulation. In this framework, increases in the capital requirement § result in higher

interest rates (%—Ij% > 0). Given a declining demand function for credit, such as

Ry =1 — 0l (10)

where 1 and 6 are parameters, increases in the capital requirement also translate into lower equi-
librium quantities of credit (% < 0). As empirical support, the Basel Committee, evaluating data
from 1988 to 1996, finds some evidence in developed countries that increases in capital require-
ments associated with Basel I limited access to credit and reduced growth in certain economic
sectors (BCBS, 1999).
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6 Alternatives to the status quo and recommendations

The limitations of the Basel Accords can represent a quandary for developing country policymakers
as they consider adopting new versions of the Accords. Simmons (2001) describes their adoption
as a paradigm in which developing countries benefit from cooperating with a dominant power,
a coalition between the U.S. and Great Britain. Adoption of the Accords both communicates
positive characteristics about the developing country jurisdiction and so may increase international
investment (Simmons, 2001) and protects the overseas operations of domestic FIs (Chey, 2007).

The context has changed in important ways since Simmons (2001). The 2008 financial crisis
revealed significant shortcomings of the Basel Accords for addressing the risks of the world’s largest
banks, requiring more tailored measures specific to the risks of these banks. That crisis also pushed
investors to developing and emerging markets where returns were higher in the years following the
crisis. Second, inclusive finance has emerged as viable business, increasing funding opportunities.
Microfinance investment vehicles are a powerful example. Domestic banks are acquiring successful
IFIs, and large IFIs make public offerings (Aagaard, 2011). Finally, the financial sectors in Asia
and Latin America have grown tremendously. These events reduce the dominance of New York
and London, lowering incentives to emulate.

For regulators interested in tailoring prudential standards to better meet the needs of their
jurisdictions, collective action may reduce further the consequences of deviating from international
standards. For example, regulators could coordinate regionally to develop alternative prudential
standards. Jurisdictions within the same region are often at similar stages of development and
vulnerable to the same risks.

Because the business models of IFIs require them to take substantial risks, the cost of adopting
the minimum capital requirements of Basel I and II may be relatively low. Regulators seemingly
have plenty of room to innovate, using the Basel Accords as a foundation on which to build a
broader set of risk management mechanisms. Adherence to Basel III may come at a higher cost.
Basel III increases the capital charges for risk taking, imposes a leverage ratio, requires higher
quality capital, creates standards for liquidity risk management, and adds countercyclical buffers.
Each of these is in response to the 2008 Financial Crisis and, if adopted, comes at some opportunity
cost. A wholesale adoption of Basel III is almost certainly not in the interest of most developing
countries.

Coordination also seems in the interest of inclusive finance investors. Investors and credit rating
agencies can also fall in the trap of taking risk criteria for developed countries and applying them
to IFIs in developing countries where different risks dominate. For example, we highlight our
experiences with two internationally active firms, a large, socially oriented investment fund and a
credit rating agency for Fls in northern Peru, which is exposed to severe flooding from El Nifo.
Each acknowledged that these IFIs are highly vulnerable to severe El Nino events, but each also
reported that this vulnerability does not affect their evaluation because natural disaster risk did not
fit neatly into their evaluation protocols. Additionally, the fund manager told us that he perceives
the vulnerability to natural disasters of the IFIs in which he invests; however, he stated that his

institution has a very imprecise notion of this risk.
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While managers of socially oriented investment funds may see addressing systemic risks in
developing country credit markets as outside of their purview, bad publicity after credit bubbles or
natural disasters can quickly undermine their business model. Also, facilitating risk management
would seem to create new investment opportunities. Since international investment in inclusive
finance is concentrated in a handful of development banks and investment funds, coordination
may be possible at relatively low cost. Institutions and initiatives such as CGAP , MicroRate,and
the Principles for Investors in Inclusive Finance support the sector through monitoring. These
institutions are headquartered in the U.S. and Western Europe; specialized regional institutions

may also be needed.

6.1 Enhancing risk estimates

While creating risk-based requirements may be challenging, almost any sensitivity to risk would
seem to improve on an arbitrary, fixed level of reserving irrespective of the risk. A starting point for
calibrating loss protection requirements would be the available historic data (even if it is limited),
which the regulator could adjust qualitatively, and the use of stress test scenarios. Different loss
protection requirements could be set for different economic sectors and geographic regions based
on the risk in each. Loss protection requirements could be set with conservative floors (e.g., some
stringent minimum capital requirement) in recognition of the uncertainty associated with estimating
systemic risk.

Bankers and supervisors need tenable and accurate approaches for assessing and monitoring
risk. Many complex methodologies (e.g., the Internal Ratings Based approach of Basel II) are
neither tenable nor advisable for IFIs. These methodologies are often data intensive and many IFIs
have very limited data. Moreover, complex methodologies often rely on simplifying assumptions
to make them tractable; however, in real-world applications these assumptions can be egregiously
violated. For example, Szeg6 (2002) describes the many limitations of value-at-risk, a risk assess-
ment approach used in Basel I, noting that it fails to meet even the most basic requirements of a
risk measure except under very restrictive assumptions.

When sectors adopt certain standards, a culture can easily emerge of accepting the approach
without question. This dynamic may be worse when the methods are complex as evaluating these
models may be beyond the technical capacity of many members in the sector. Black-box risk
software exacerbates the problem by separating the end user from the steps in deriving model
results. Still, blindly accepting sector norms is not limited to complex methods. Whatever risk
assessment and monitoring methods policymakers choose contribute to the norms of the sector and
so should be chosen carefully so that they are relevant to the risks. A basic method that provides
a rough but accurate estimate of risk is preferable to a complex one that provides a precise but

inaccurate estimate.

6.2 Increasing flexibility in risk management

Capital reserves are a flexible mechanism that can address FI losses from a variety of risks and are

thus deserve to be an important component of risk management mechanism for all FIs, especially
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for managing small systemic shocks. More comprehensive risk management strategies that also rely
on diversification and risk transfer likely represent a Pareto improvement over relying on capital
reserves alone. Risk transfer is particularly well-suited to address infrequent, severe systemic shocks
of specific concern. Both of these mechanisms reduce portfolio risk and so have the added benefit

of reducing volatility in access to credit.

Diversification. Offsetting the cost of diversification through prudential requirements can align
IFI interests with those of the public. For example, returning to the model in Section 5.3, suppose
the regulator allows the representative IFI to meet prudential standards using a combination of
capital reserves and diversification. Without diversification, minimum capital requirements are
J, but risk reduction through diversification lowers the capital requirement by F'(X), which is a
function of portfolio risk 3. The socially optimal policy would equate the marginal regulatory
benefit to the IFI of diversification (0F/0l,vy) to the marginal cost of information required to
diversify (0C/0ly). Adding this regulatory structure to Equation (5) yields

1oy = by = lpoy” — lyoyy. (11)

The IFI chooses the risk minimizing portfolio.

Peru is implementing an approach in this spirit. Traditionally, the regulator has maintained a
14% minimum capital requirement for IFIs; however, it is moving to a system of a minimum capital
requirement of 10% and four percentage points of potential additional capital requirements based
on risk. Two percentage points of these additional capital requirements are based on geographic
and economic sector concentrations (Superintendencia de Banca, Seguros, y AFP, 2011). Thus,
an IFI that minimizes its portfolio concentrations via diversification has the potential to lower its
minimum capital requirement by two percentage points. This change would allow an IFI to increase

its loan allocations by about 12%.

Risk transfer. Risk transfer is a specific form of asset diversification in that the returns of risk
transfer products such as insurance are negatively related to other assets in the portfolio. Sys-
temic risks such as natural disasters are best addressed by transferring them internationally where
counterparties have the capacity to diversify globally. Portfolio guarantees and similar instruments
make payments based on portfolio-level loan losses. These mechanisms can create moral hazard for
IFIs so finding counterparties, especially internationally, at risk transfer rates acceptable to IFIs
may be quite challenging.

Disaster-based mechanisms such as index insurance may be particularly valuable for managing
natural disaster risks.® Index insurance is designed on a specific, objective measure of the natural
disaster of concern. For example, a measure insuring against hurricane risk could make payouts
based on sustained windspeed. Index insurance has several benefits over traditional insurance

including 1) reduced moral hazard and adverse selection, which reduces the cost of the insurance,

SIndex insurance is a specific example of a class of parametric risk transfer mechanisms which can potentially be
structured in several ways including as derivatives.
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and 2) quicker payouts as they are made based on the objective index (Collier et al., 2009). This
timely insurance payout comes as a sum of cash to the FI that could both address immediate
liquidity needs and offset capital losses due to loan write downs, putting IFIs in a stronger position
to operate after a severe event. Index insurance against severe El Nifo is now being used by an
IFI to protect its portfolio as it expands lending in northern Peru (Collier and Skees, 2012). The
primary weakness of index insurance is basis risk — the risk of a mismatch between the severity
of the natural disaster and losses. Because of basis risk, index insurance cannot fully protect an
IFI from its exposure to a specific disaster. Similar to using insurance in other contexts, index
insurance is best used as a component of a broader risk management strategy that would also
include capital reserves and other mechanisms.

In the long-term, debt and insurance-like hybrid instruments may be particularly useful for
addressing medium to large systemic shocks. For example, Contingent capital is a debt instrument
that transforms into capital based on a certain event (Hanson et al., 2010). So far contingent capital
has been issued by large, publicly traded FIs (e.g., UBS, Credit Suisse, Lloyd’s Banking Group,
Rozanksy, 2011). Contingent capital mechanisms would make the counterparty an owner in the FI
when its capital ratio is low, when the FI is most at risk. These mechanisms seem most likely to

emerge following the development of risk transfer markets for IFIs.

6.2.1 Illustrating the benefits of risk transfer

To illustrate the benefits and limitations of risk transfer, we develop the following model. Suppose a
representative IFI holds a certain amount of equity capital K, and as part of its risk evaluation, the
IFI considers the size of loss it can sustain without becoming insolvent. While the amount of equity
is fixed, we assume the IFI can take on as much debt as it would like via deposits and interbank
loans so the research question for the IFI can be reformulated as how large a loan portfolio it can
manage and remain solvent under a certain loss scenario. The IFI has a large exposure to systemic
risk ¢ which we will call cyclone risk and an exposure to a variety of other systemic risks to which
it is either limitedly vulnerable or the risk is remotely probable (e.g., global business cycle, political
regime change, alien invasion, etc.), which we denote using the vector v. The realization of one of
these systemic risks causes some portion z(¢,v) of the value of the loan portfolio to be lost. The
IFI conducts a type of stress test where it considers the possibility of an event that creates loan
losses of up to a rate of z*.

First, we consider a scenario where the IFI incurs losses at z* due to a cyclone and the only
mechanism available to the IFI to manage the event is capital reserves. The IFI remains solvent
up to the point where its assets equal its liabilities, i.e., equity is zero. Equity evolves according to
the process

Kiy1 =K.+ RL —rDy—z(1+ R)L, (12)

where R is the lending interest rate, r is the interest rate on IFT liabilities, and K;, L;, and D, are
IFI equity, loans, and liabilities in period ¢, respectively. IFI losses are generated from revenue and
asset losses z(1 + R)L;. By setting K;11 = 0 and using the IFI’s budget constraint L; = D; + K,
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we can derive the IFT’s loss management capacity per unit of loans, denoted 8% in this scenario,’
given the fixed level of equity ~
1 K
GK_(JFLT)JFR—T. (13)
¢

The capacity of the IFI to manage losses is limited to its starting capital and returns from lending.

This can be rewritten to identify the loan portfolio that this loss management capacity can support

(1+nrK

L= ——
t 0K — (R —r)

(14)

This analysis implies that the IFI must maintain a certain capital ratio (%)to remain solvent in
the event of z* losses.

Second, we consider the capacity of the IFI to manage losses using capital reserves and insurance
against cyclone risk. The insurance payout takes the following form I(z(¢)) = z(¢)(1 + R)L where
z(¢) denotes losses due to cyclones. This insurance can be purchased at the premium rate p so that
the total premium is pI. The cost of the insurance enters the IFI’s equity transition function (12)
and the expenditure enters the budget constraint as funds that could have been used for lending
go toward the insurance L; + pI(z) = Dy + K. Theoretically, the IFI could fully transfer its risk
through the insurance so that it would not require any capital reserves. If so, the loan portfolio
could be infinitely large; however, given that the IFI is exposed to a variety of systemic risks, the
regulator determines that only a portion 3 of its loan losses can be managed using insurance.”
Following (13), we can derive the capacity of the IFI to manage losses using capital reserves and

insurance, which we denote % +/

gE+1 — gK | (1—p(1+7r))B1

” (15)

which can be solved to determine the size of loan portfolio this risk management strategy can
support LE+! . Because p(1 +r) < 1 for any case where the IFI chooses to buy insurance, the
second term on the right hand side is positive. Thus, a risk management strategy of blending
capital reserves and insurance improves the capacity of the IFI to manage losses and so increases
the size of the loan portfolio that this IFI can maintain (i.e., LX*1 > LK),

As a third scenario, we consider the case where the IFI insures against its cyclone risk but an
(improbable) uninsured systemic event such as political regime change occurs, denoted v, which

causes losses at the level z*. The loss capacity in this scenario, which we denote as #5HIv1 g

1+ 7)81
gictlon — g PULE )BT z:)ﬁ (16)

which is the lowest across the three examples. This result illustrates a more general principle

that insuring against a specific systemic risk reduces the capacity of an FI to manage other risks.?

69K _
0" =z2(14+R)
"An insurer offering loss-based risk transfer would also prefer for the IFI to manage some of its risk via reserves
as a form of deductible that reduces moral hazard.
8Miranda and Gonzalez-Vega (2011) find a similar result for borrowers.
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Insurance is best used for low probability, high severity systemic risks, and the proportion of losses
that can be managed with risk transfer (3) should be set based on the relative importance of the
insured risk to the other risks faced by the IFI. Yet, there is a limitation to the risks that an IFI
can manage and operate profitably. The opportunity cost of managing highly improbable events is
so great that the socially optimal banking policy will allow for some IFI failures.

Because index insurance makes payments based on a measure of the risk event, modelling
its benefits requires another step. To capture basis risk, we assume an imperfect relationship
between the systemic risk and IFI losses z = g(¢) + € where ¢ is an error term. While this creates
greater uncertainty about the relationship between insurance payouts and losses, it is worth noting
that establishing capital requirements based on the systemic risks faced by the IFI also requires
estimating the relationship between systemic risks and IFI losses, which will include some error.
In sum, risk transfer can benefit IFIs, especially when attracting equity capital is difficult and/or

costly, but should be implemented carefully.

7 Conclusion

The many and growing resources devoted to increasing financial inclusion are encouraging as the
collective actions of bankers, policymakers, and investors can benefit the many who have been ex-
cluded from financial markets. Systemic risk remains a significant constraint in access to financial
services that is largely overlooked by the banking environment that sets priorities for risk man-
agement. Interjurisdictional coordination among policymakers and among market decision makers
such as investors is needed is needed and is beginning to occur with initiatives such as the Prin-
ciples for Investors in Inclusive Finance, coordinated by the PRI Initiative. The recommendations
presented here have the potential to increase the outreach and responsiveness of inclusive finance

through a more resilient banking environment.

Appendix 1: Model Estimation for IFI Capital-to-Asset Ratios

This model is a variable dispersion beta regression with a logit link. Parameters are estimated
through maximum likelihood. The logit link allows for interpretation of estimation coefficients as
log odds ratios. We use the methodology for beta regression outlined in Cribari-Neto and Zeileis
(2009), the results of which are shown in Table 3.

The beta regression originally proposed by Ferrari and Cribari-Neto (2004) assumes a constant
precision parameter, which describes the dispersion of the dependent variable. Simas et al. (2010)
show that a more general model in which the precision parameter is allowed to vary reduces esti-
mation bias. Given the large size differences in IFIs in the data set, the total assets managed by
the IFT at the 10th and 90th percentiles, respectively, are $827,629 and $165,459,216, we allow the
precision parameter to vary based on the log of asset size. A likelihood ratio test demonstrates that
this second estimation, which allows for variable dispersion, provides a better fit and so is used for

the analysis, see Table 4.
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Table 4: Likelihood ratio test

#Df Log Likelihood Df 2 Pr(>x?)
Beta regression 26 299.06
Variable dispersion beta regression 27 321.79 1 45.463 0.00
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